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UDK: 658.51(075.3)
ZOL-GEL TEXNOLOGIYASI ASOSIDA TETRAETOKSISILAN VA AYRIM METALL
OKSIDLARIDAN SORBENTLAR OLISH

Uzoqov J.R., Muxamadiyev N.Q., Zufarov A.M.
Samargand davlat universiteti
E-mail: javlonphd@gmail.com

Annotatsiya. Zol-gel texnologiyasi asosida kislotali muhitda turli haroratlarda tetraetoksisilan va
ayrim metall oksidlaridan sorbent namunalari olindi. Olingan sorbentlarda benzol bug‘i adsorbsiyasi orqgali
solishtirma sirt yuzasi, g‘ovaklarning hajmi va o’rtacha diametri hisoblab topildi. Unga ko’ra
sorbentlarning solishtirma sirt yuzasi 700-900 m%g, g’ovaklarning hajmi 0,60-0,90 sm%g, g’ovaklarning
o’rtacha diametri esa 1,3-6,5 nm ekanligi aniglandi. Shuningdek, sorbentlarning fazaviy tarkibi rentgen
difraktometr XRD va 1Q spektroskopiya usullarida, tekstur xususiyatlari esa skanerlovchi elektron
mikroskopiya usullari yordamida o’rganildi.

Kalit so’zlar: Zol-gel texnologiya, mezog’ovak, sorbent, soliishtirma sirt yuza, g’ovak hajmi,
g’ovaklar diametri, kapillyar kondensatsiya, difraktogramma.

ITonyyenue cOpOEHTOB U3 TeTPAITOKCHIIMHA U HEKOTOPBIX OKCH/I0B METAJVIOB HA OCHOBE
30J1b-TeJIb TEXHOJIOTHH
Anoranusi. O0pa3isl cOpOCHTOB OBLTM TONMYYEHBI M3 TETPAdTOKCHUIIAHA M HEKOTOPBIX OKCHJIOB
METaJUIOB MPU PA3IMYHBIX TeMIIEpaTypax B KHCIOW Cpele Ha OCHOBE 30Nb-Tellb TEXHOJIOTHU. Y JCIBHYIO
MOBEPXHOCTh, pa3Mep M CpEeIHHM JUaMeTp TIOp pPACCUUTHIBAIM II0 aacopOLuu TapoB OeH30da
TONy4eHHBIMI copOeHTamMu. COrIaCHO 3TOMY, y/e/IbHas TTOBEPXHOCTh COPOEHTOB cocTapiser 700-900 m? /
r, o6bem mop 0,60-0,90 cm® / 1, cpennnii amamerp mop 1,3-6,5 HM. da30BBIi COCTaB COPOESHTOB OBLT
H3y4eH ¢ MOMOIIbI0O peHTreHoBckoro mudpakromerpa, XRD n HK-crmekTpockomnu, a TEKCTypHBIE
0COOCHHOCTH M3y4YEHBI METOIaMH CKaHUPYIOIICH 3JIEKTPOHHOH MHUKPOCKOIHH.
KiioueBble cjioBa: 3071-Telb TEXHOJIOTHS, ME30IOpa, COPOCHT, yIenbHasi MOBEPXHOCTh, pa3Mep
op, AMaMeTp TOp, KamMJUIIpHAsk KOHICHCAIHS, AU paKTOrpaMma.

Preparation of sorbents from tetraethoxysilane and oxides of some metals based on sol-gel
technology

Abstract. The sorbent samples were prepared from tetraethoxysilane and oxides of some metals at
different temperatures in an acidic medium based on the sol-gel technology. The specific surface area, the
size, and the average pore diameter were calculated from the adsorption of benzene vapors by the prepared
sorbents. According to this, the specific surface area of the sorbents is 700-900 m? / g, the pore volume is
0.60-0.90 cm?/ g, and the average pore diameter is 1.3-6.5 nm. The phase composition of the sorbents was
studied using X-ray diffractometer, XRD and IR spectroscopy, and the texture characteristics were studied
by scanning electron microscopy.

Keywords: sol-gel technology, mesopore, sorbent, specific surface area, pore size, pore diameter,
capillary condensation, diffractogram

Kirish

Hozirgi kunda g’ovakli nanomateriallar ~ kimyoviy tarkibi, g’ovaklik darajasi, tekstur
xarakteristikalari, sorbsion va katalitik faolligiga ko’ra turli sohalarda qo’llanilmoqda. Jumladan, bu turdagi
materiallar issiglikdan himoyalovchii qoplamalar sifatida, muqgobil energiya ishlab chigarishda, katalizda,
biomeditsinada, xromatografiyada tutuvchi sifatida, qurilishda va elektronikada g ovakli
nanomateriallarining o’rni beqiyos [1,2,3]

G’ovakli materiallar orasida mikro va mezog’ovakli, kremniyli nanosorbentlar alohida ahamiyatga
ega bo’lib, o’zining sirt morfologiyasi, tekstur xususiyatiga qarab gaz, suyuqlik hamda ion almashinish
xromatografiyalarida muvaffaqiyatli qo’llanilmoqda. Bu turdagi nanosorbentlar organik, noorganik yoki
organo-noorganik gibrid nanokompozitlar holida sintez gilinmoqda [4, 5].

Maxsus sintez gilingan MCM-41 (Mobil Composition of Matter) sinfiga mansub mezog’ovakli
kremniyli materiallarning sintezi hamda ularni xromatografiyada turg’un faza sifatida ishlatilishi keng
imkoniyatlar eshigini ochdi. Buyurtma gilingan MCM-41 sinfiga mansub mezog’ovakli kremneyli
materiallarni Ozin hammualiflari [6] bilan ilk bora kislotali sharoitda turli morfologiyadagi vakillarini
sintez qildi. Materiallar tetraetoksisilanning suyultirilgan eritmasi va Kkation sirt faol moddadan pH ning
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juda kichik giymatlarida sintez gilingan [7]. Shuningdek, kislotali muhitda noionogen sirt faol moddasi
P123 (Pluroni asid) triblok sopolimeridan foydalanib, Zhao va hamkasblari olti burchakli silindrsimon,
g’ovaklarining o’Ichami 30 nm bo’lgan SBA-X (Santa Barbara Amorphous) mezog’ovakli materiallarni
sintez qilishga muvofiq bo’lishdi[8, 9, 10].

Hozirgi kunda bu turdagi mezog’ovakli materiallarning ikki sinfiga mansub turli vakillari yuqori
samarali suyuqlik xromatografiyasida turg’un faza sifatida hamda ion almashinish xromatografiyasida
muvaffaqiyatli qo’llanilmoqda [11].

Turli mikro va mezog’ovak materiallarning sintez qilinishiga qaramasdan xromatografiya uchun
termik barqaror, selektiv sorbentlar olish hamda ularning tekstur xususiyatlarini yaxshilash borasida bir
qancha dolzarb muammolar mavjud. Shu borada mazkur ishda nanoo’lchamli, termik barqaror kremniy
sorbentlar sintezi amalga oshirildi.

Usullar va materiallar

Zol-gel texnologiyasi asosida tetraetoksisilan va ayrim metallarning oksidlaridan  sorbent
namunalari olindi. Sintez jarayonida kremnezem prekursori tetraetoksisilan (98%, Jiangxi, Xitoy), etanol
(96,4%), templant sifatida polietilenglikol-6000 (Jiangxi, Xitoy), sirt faol moddasidan hamda TiO», Al.Os,
ZrO, (kimyoviy toza) oksidlaridan foydalanildi.

Sintez jarayoni reagentlar TEOS : CoHsOH : H,O : HC1=1:4: 4 :0,01 mol nisbatlarda 30°C va 50

°C haroratlarda olib borildi. Dastlab distillangan suvga PEG-6000 ning spirtdagi eritmasidan 5 ml
miqdorida solinib, gomogen eritma hosil bo’lguncha 30 daqiqa aralashtirildi. So’ngra eritma magnitli
aralashtirgich yordamida aralashtirgan holda pH=2 bo’lguncha HCI eritmasidan qo’shildi. Hosil bo’lgan
eritmaga 10 daqiga davomida TEOS ning 98% etanoldagi eritmasidan tomchilatib qo’shildi. Olinadigan
sorbentlarning termik barqarorligini ta’minlash va sirt yuzasini o’lchamini kengaytirish uchun eritmaga
0,75 mol TiO,, Al;03 qo’shildi. Eritma termostatga joylashtirilib, 24 soat davomida, ya’ni oq suspenziya
hosil bo’lguncha aralashtirildi. Hosil gilingan gel distillangan suv bilan bir necha marotaba yuvildi. 120 °C
da 2 soat davomida quritish pechida quritildi. Qurutilgan og kukun kuydirish pechida 600 °C da 8 soat
davomida kuydirildi.

Natijalar va muhokama

Sorbent namunalarining tekstur xususiyatlari Mak-Ben-Bakraning sezgir kvars spiralli qurulmasidan
foydalanib, benzol bug’i adsorbsiyasi orqali o’rganildi. Adsorbat sifatida olingan benzol dastlab vakuum
sharoitida tozalandi, uning bug® bosimi toza benzol uchun jadvalda keltirilgan bug® bosimiga kelguncha
muzlatildi hamda eritilib qolgan gazlar chigarib yuborildi. Adsorbentlarda benzol bug‘i adsorbsiyasini
o‘Ichashdan avval har bir adsorbsiya sistemada qoldiq bosim 1,33-10° Pa bo‘lguncha vakuumlanib, 473 K
da 6 soat davomida qizdirildi, so‘ngra adsorbsiya izotermalari olindi (1-rasm).
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1-rasm. 30 °C (a) va 50 °C (b) sintez gilingan sorbentlarda benzol bug’i adsorbsiya izotermalari

30 °C haroratda olingan sorbent namunasida benzol bug’i adsorbsiyasi 50 °C haroratda olingan
sorbentga nisbatan yuqori bo’lishi aniqlandi. 30 °C haroratda sintez gilingan namunada adsorbilangan
benzol migdori nisbiy bosim nol giymatidan P/Po =0,3 gacha keskin ko’tarilishi va P/Pg =0,6 da to’yinish
holatiga yaqinlashishib, keyin o’zgarishsiz qolishi kuzatildi (1-a-rasm). Olingan sorbsiya izotermasi
UYUPAK tasnifi bo’yicha IA tipga mansub bo’lib, g’ovaklar umumiy  hajmining 60-75 %
mikrog’ovaklardan iborat ekanligi hisoblab topildi [13].
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50 °C sintez qilingan sorbent namunasida esa benzol bug’i adsorbsiyasi nisbiy bosim P/Py =0.2
gacha keskin ko’tarilishi va P/Po = 0,8 da to’yinish holatiga yaqinlashishi kuzatildi (1-b-rasm).
Adsorbilangan benzol bug’i kapillyar kondensatsiya hisobiga P/P0 = 0,4+0,8 da adsorbsiya va desorbsiya
chiziqlari birlashib gisterezis halgasini hosil gilishini ko’rishimiz mumkin. Bundan esa 50 °C da sintez
qilingan sorbent namunasi mezog’ovaklardan iborat bo’lib, adsorbsiya izotermasi UYUPAK tasnifi

bo’yicha IV tip H2 turiga kiradi deyishimizga asos bo’ladi.

Sorbsiya izotermalari, BET tenglamasi asosida sorbentlarning solishtirma sirt yuzasi (Sger),
g’ovaklarning hajmi (Vs) va o’rtacha diametri (D), adsorbentlar monogavat sig’imi (a,) hamda to’yinish
adsorbsiyasi (as) hisoblab topildi (1-jadval).

1-jadval
Turli haroratlarda olingan sorbentlarning tekstur xarakteristikalari
Sintez Monogavat Solishtirma sirt To’yinish G’ovaklarning
Adsorbent harorati, °C sig’imi, yuzasi, adsorbsiyasi, o’rtacha diametri,
o, Mol/kg Sget, Mg as, mol/kg D nm
I-namuna 30°C 15402 950 + 100 42+0,8 16+0,8
I1-namuna 50 °C 0,62 +0,1 700 + 30 25+0,5 6,5+1.02

Adsorbentlarda benzol adsorbsiyasining asosiy gismi 30 °C da olingan adsorbentda 73,5%, 50 °C
olingan namunada esa, 38,3% adsorbentlarning monoqavat sig’imiga to’g’ri kelishi aniglandi.
Shuningdek, Dubininning mikrog’ovaklarni hajmiy to’ldirish nazariyalari asosida turli nisbiy
bosimda (P/Ps) aniglangan adsorbsiya hajmlari 0,4 da mikrog’ovaklar hajmi Wo, mezog’ovaklar Wmez = Vs
- Wq va to’yinish adsorbsiya hajmlari hisoblab topildi (2-jadval).

2-jadval

Sorbentlarning benzol bug’i adsorbsiyasiga ko’ra g’ovaklarning hajmi

Sintez Mikrog’ovaklar Mezog*ovaklar hajmi To‘yinish hajmi
Adsorbent harorati, °C hajmi, Wine 103, m/kg Ve 108, m¥/kg
WO -10%, m¥kg
I-namuna 30 °C 0,32 +0,04 0,12 + 0,05 0,6 +£ 0,03
Il-namuna 50 °C 0,15+0,01 0,064 + 0,05 0,28 £ 0,01

Olingan sorbentlarning sirt morfologiyasi va g’ovaklarning o’lchami SEM EVO MA 10 (Carl Zeiss)
skanerlovchi elektron mikroskopida energodispers rentgen spektrometr bilan jihozlangan (EDS Aztec
Energya Adyanted X-Act, Oxford Instruments) qurilma yordamida, skanerlovchi elektron mikroskopiya
usulida o’rganildi; kuchlanish 1 kV gacha oshirildi (x 200 000 gacha oshirilish), aks ettiruvchi detektor
(SE2) va teskari elektron ogim (ESB) (2, 3- rasmlar).

-
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3-rasm. Tetraetoksisilan va metall oksidlari- ZrOo,
Al>O3 asosida sintez gilingan mezog’ovakli
sorbentning

2-rasm. Tetraetoksisilan va metall oksidlari- TiOx,
Al>O3 asosida sintez gilingan sorbentning SEM da
olingan tasviri.

SEM dagi tasvirlardan ko’rinib turibdiki,
g’ovaklardan iborat bo’lib, sintez jarayonining
hisoblashlarga mos keladi.

Mezog‘ovakli sorbentlarning fazaviy tarkibi va tuzilishi Pananalytical Empyran rentgen
difraktometrida (XRD) o’rganildi. XRD da difraktogrammalarni olish uchun CuK, —nurlanish (p-filtr, Cu,

sorbentlarning sirt morfologiyasi bir xil tartibli
haroratiga qarab ularning o’lchami yuqoridagi
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1,5406 A° tok rejimi va trubkaga beriladigan kuchlanish mos ravishda 30 mA va 30 kV) va detektorning
0,02° gadam bilan 4 grad/min aylanishning doimiy tezligida (bir-biriga mosligi ®/2 0) qo‘llanildi,
skanerlash burchagi esa 0° dan 90° gacha o‘zgartirildi. Tajribalarni qayd etishda aylanuvchi kamera
go‘llanilgan bo‘lib, uning aylanish tezligi 30 ayl/min ni tashkil etdi
Namunalarning fazaviy tarkibi kalibrlash standartlari asosida yarim migdoriy usul bilan tahlil

qilindi (4, 5-rasmlar)

Counts Mesoporous silica + Ti Oz : adsorhent

10000 . Sificon Oxide; i 02
" m Titanium Oxide; Ti Oz
¥ Aluminium Oxide; ALO3

5000

1l

I

ny -

0 | | | ] i it et

10 20 30 40 50 60 70 80
Position [ 2 8] (Copper (Cu))

4-rasm. Tetraetoksisilan va metall oksidlari TiO», Al,O3 asosida sintez gilingan

mezog’ovakli sorbentning fazaviy tarkibi

Count;
i Mesoporous silica + Zr Oz adsorhent

¥ Silicon Oxide; SiO2
8 Zirconium oxide; Zr 02
® Aluminium Oxide; Ak O3

4000

2000

R R R \ -._,_.._.”. ¥ 0 - ——
1 ARG A O i e

10 20 30 40 50 60 70 80
Position [226] (Copper (Cu))

5-rasm. Tetraetoksisilan va metall oksidlari- ZrO,, Al,O3 asosida sintez gilingan
mezog’ovakli sorbentning fazaviy tarkibi

Sorbent namunalarining rentgen difraktogrammalaridan shuni ko’rishimiz mumkinki, rentgen
spektrining chigishi 26 = 5,5880° da kuzatildi, spektrning tugashi 26 = 76,2820° ni tashkil etdi. 26 =
65,5379° da eng yugqori intensivlik I/lo = 200,00 tashkil etdi, golgan 26 =45.1826° da /1o = 59,19 ni, 20 =
64,2267° da I/l = 85,52 ni, 260 =66,5328° da I/lp = 26,65 holatlarda pastroq intensivlikka ega spektrlar
hosil bo’lishi kuzatildi.

Ikkinchi namunaning rentgen spektrining chigish holati ham 26 = 4.9880° garadusda kuzatildi,
spektrning tugashi 26 = 79,6546° ni tashkil etdi. 26 = 67,7306° da I/lo = 102,00 eng yuqori intensivliklar
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esa kuzatildi, 20 =56,3658° da /1o = 56,25 ni, 20 = 64,6736° da I/1o = 23,50 ni, 26 = 66,9027° da I/l
= 19,57 26 = 69,2543° esa /1o =27,80 giymatlarga teng bo’lgan spektrlar hosil bo’lishi kuzatildi.

3-jadval
Olingan sorbent namunalarining fazaviy tarkibi va ularning zichligi
Sorbent Element Fazaviy 2
namunalari tarkibi Tarkibi g/sm?
1-namuna Si, Ti, Al, O SiO, TiOy, Al,O3 0.82
2-namuna Si, Zr, O SiO, ZrOy, 1,25
Sorbent namunalarining kimyoviy tarkibi 1Q-spektrlarini asosida tahlil gilindi (14- va 15 -rasmlar).
0.55 0.55
0.50: 0.50:
£045] 2 0.455 JL\_,«/‘
S0 J\\J g 0407
835 4 £ 035
go.au— ,“, E 030
30‘25: I\ ™ £ 0257
Eoo e M YA :§_' 020
Yoie] 8 015
010] 040
0.5 0053
g‘nn‘ . T . r . r . r . . . . . 0.03- . T T T T T T T T r T T
4000 3500 3000 2500 2000 1500 1000 50C 4000 3500 3000 2500 2000 1500 1000 500
BonHoBoe Yneno (cu-1) BonHoBoe YHCno (eu-1)
6-rasm. Tetraetoksisilan va metall oksidlari 7-rasm. Tetraetoksisilan va metall oksidlari- ZrO,
TiO,, Al,O3 asosida sintez gilingan Al>O3 asosida sintez qilingan mezog’ovakli
mezog’ovakli sorbentning 1Q spektrlari sorbentning 1Q spektrlari

IQ spektrlar 4000 -500 cm™ diapazonda olindi. 1065 cm™* valent tebranish chastotasida siloksan Si-
O-Si guruhlari hisobiga yuqori intensiv signalni hosil bo’lganligini ko’rishimiz mumkin. 1000-950 cm?
valent tebranish sohasida esa SiO, —TiO; bog’lari hisobiga kuchsiz intensivli signallar hosil bo’lgan.
Dastlabki ikki namunada 3000-2800 cm™ diformatsiyali sohada tebranish sohasi Si-OH va adsorbilangan
suv molekulalari orasida hosil bo’lgan vodorod bog’lanishga tegishli ekanligini ko’rishimiz mumkin [12].

Xulosa

Zol-gel texnologiyasi asosida turli haroratlarda olingan sorbent namunalarining tekstur
xarakteristikalari benzol bug’i dsorbsiyasi orqali o’rganildi. 30 °C haroratda olinga sorbetning solishtirma
sirt yuzasi 950 m?/g bo’lib, g’ovaklarning o’rtacha diametri 1,6 + 0,8 g’ovaklar umumiy hajmining 60-75
% mikrog’ovaklardan iborat ekanligi aniqlandi. 50 °C haroratda olingan sorbentlar esa mezog’ovaklardan
iborat bo’lib, ularning solishtirmasirt yuzasi 700 + 30 m?/g ga teng bolib, g’ovaklarning o’rtacha diametri
30 °C haroratda olingan sorbentlarga nisbatan 4 barobar katta bo’lishi aniglandi. Shuningdek turli
haroratlarda olingan sorbentlarning fazaviy tarkibi rentgen difraktometriya va 1Q spektraskopiya usullari
yordamida tahlil gilindi.
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AHAJIN3ATOP JUIS1 CEJIEKTUBHOI'O KOHTPOJISA KOJIMYECTBO ITAPOB 3THJIOBOI'O
CIIMPTA B BBIJIBIXAEMOM YEJIOBEKOM BO3JYXE
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AnHotanmsa. Pa3paboTaHbl TEPMOKATAIUTUYECKAE METOJUKM M HAa HMX OCHOBE CO3JaHBI
aQHAJIM3aTOPBl JUISI MOHHUTOPHHIA IapoB 3TaHOJa B BbIIbIXaeMOM Bozayxe. Co3/JaHHBIC aHAIM3aTOPHI
TO3BOJISIIOT CEJIEKTUBHO KOHTPOJIMPOBATh cojepkanue sTuioBoro crnupra B mpucyrctBuun CO, COo,
BOJIOpPOZA, METaHa, MapoB OCH3WHA M BOABI B IIMPOKMX HHTEpBalaX WX KOHIEHTpamui. OTIeHEHBI
OCHOBHBIE METPOJIOTHYECKAE XApAaKTEPHUCTUKH W OKCIUTyaTallMOHHBIE ITapaMeTpsl pa3paOoTaHHBIX
CETICKTUBHBIX TEPMOKATAIMTUICCKUX aHATU3aTOPOB VIS ONIPEACICHUS dTaHOA.

KarwueBast ciaoBa. DTaHON, TEPMOKATATUTHYECKHII METOJl, aHAJIM3aToOp, CEJIEKTUBHOCTD,
MOHHUTOPHHT, BOZIOPOJ, METaH, MapoB OCH3UH.

Odam nafasi tarkibidagi etil spirti bug‘lari miqdorini selektiv nazorat gilish uchun analizator
Annotatsiya. Nafas tarkibidan etanolni aniglashning termokatalitik uslubi ishlab chigilgan va
uning asosida spirt bug‘lari miqdorini aniglovchi analizator yaratilgan. Y Aratilgan analizator CO, CO;
vodorod, metan benzin va suv bug‘lari ishtirokida konsentratsiyaning keng oralig‘ida etil spirti bug‘larini
selektiv nazorat gilishga imkon beradi. Etanolni aniqdovchi selektiv termokatalitik analizatorning asosiy
metrologik tavsifi va ekspluatatsion kursatgachlari baholangan..
Kalit so‘zlar. Etanol, termokatalitik usul, analizator, selektivlik, vodorod, metan, benzin bug‘lari,
monitoring.

Analyzer for selective control the quantity of ethyl alcohol vapors in exhaled human air

Abstract. Thermocatalytic methods have been developed, and on their basis, analyzers have been
created for monitoring ethanol vapors in exhaled air. The developed analyzers make it possible to
selectively control the content of ethyl alcohol in the presence of CO, CO2, hydrogen, methane, gasoline
and water vapors in wide ranges of their concentrations. The main metrological characteristics and
operational parameters of the developed selective thermocatalytic analyzers for ethanol determination have
been evaluated.

Keywords: Ethanol, thermocatalytic method, analyzer, selectivity, monitoring of hydrogen,
methane, gasoline vapors

OngHMM U3 caMbIX PacHpPOCTPAHEHHBIX ICHUXOTPOMHBIX BEIECTB, SABJSETCS 3TUIIOBBIM CIUPT
Ype3MEpHOE HCIIOIh30BaHUE, KOTOPOTO HE MMeeT cebe paBHBIX. KoMM4ecTBO 3TaHONAa B BBHIIBIXaEMOM
YeJIOBEKOM BO3JlyXe€ SIBJIETCS BaKHEHIIUM MHIMKATOPOM M IPOLEAYPHBIM 3BEHOM OCBUIETENIbCTBOBAHUS
COCTOSIHHS OITBSTHEHUS B MEIUKO-03IOPOBUTEIBHBIX YIPEIKACHHUSIX H JOPOKHO-TIOTPYIIbHOH ciyx6e (AT1C)
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[1]. B cBsi3u ¢ 3TUM, KOHTPOJIb 32 €ro KOHILIEHTpallMeil B ra30BO3AYIIHBIX CHCTEMaX MPEICTaBIseT co00i
OJHOM M3 BaXKHEHIIMX 3aJa4 TEXHUKH O€30MaCHOCTH, PpEIIeHUS Ppa3IHYHBbIX SKOJOTHYECKUX U
MeIUIUHCKUX Tmpodiaem [2]. Tlosromy, 3amava CO3JaHUS HOBOI'O ITOKOJEHHUS BBICOKOI((EKTUBHBIX
CEHCOPOB M Ta30aHANM3aTOpPOB, a TaKkKe pa3pabOTKa METOIWK MOHHUTOPHHIA 3TaHOJa B BBIIBIXaEMOM
BO3/YX€, SBJISIETCS aKTyalbHOM MpoOieMOl COBPEMEHHON MEIUIIMHBI U aHATUTHYECKONH XUMUH.

W3 Bcex UCIONb3yeMbIX B MPAKTHKE aHAIUTHYECKOM XUMHUHM METOJOB MOHUTOPHHTA COACpKaHUS
9TaHONa HamOoJiee IIMPOKO MPUMEHAIOTCA XuMUueckue, (oromerpuueckue mMeronsl [3]. M3 m3BecTHBIX
XUMHUYECKMX METOJIOB OMpeeNieHHs] 3TaHOJia B BBIABIXacMOM BO3JyXe YeJoBeKa Haubojee MpPOCThIM U
JOCTYIIHBIM ~ SIBJII€TCSL  clloco0 Pamomopra, corimacHO KOTOpOMY TMapbl dSTaHONA  IOTJIOMIAI0TCA
JUCTUJUIMPOBAHHOM BOJOW, a 3aTeM ero KOHIIEHTPAlLMIO OIpPENeNA0T OKHCIEHHEM C IOMOILBIO
MapraHIlOBOKHCIIOI0 KaJuid B MPHUCYTCTBUU KOHIICHTPUPOBAHHOW cepHO kuciaoTel [3]. HamOGonbiryro
TOYHOCTh M3MEPEHHUs KOHIEHTPAIIMU STHIOBOTO CIIMPTA M3 IApora3oBOM CMECH MONydaeTcs Tra3oBOU
xpomarorpadueii [1]. OgHako, 3TOT MeTox TpeOyeT MOCTATOYHO TPOMO3IKOW M JAOPOTOH ammaparypsl, a
TaKKe TOATOTOBKM BBICOKOKBAIU(DUIIMPOBAHHOTO clieluanucTa. Bpems, HeoOXoauMoe Ui MPOBEACHHUS
TaKOTO aHaju3a, OYeHb OOJBIIOE, MTOATOMY PEKOMEHIIOBATh TaKyl0 METOIUKY MOXKHO JIMIIb B KadyecTBE
00pa3loBBIX CpeACTB U3MepeHuid. K ToMy ke Kak M3BECTHO, aHaJIHM3 C MOMOIIBI0 XpOoMaTOrpauvecKoro
METOJa ABJIACTCA JOBOJIBHO pr}IOéMKI/IM 1 JOPOTrOCTOAIIUM.

NpakTUKE  KOHTPOJII  MapoB  OSTHWJIOBOIO  CIOHPTa  TakKKe  HIMPOKO  UCIONB3YIOTCA
TEPMOKATAIUTUYECKAE METOJIbI, MPUHIIUI KOTOPBIX JOBOJIBHO YACTO PEATU3yeTCsl C MOMOINBI0 HIUPOKO
HCIIOJIB3YEMOr0 B MeuITMHCKOM npaktuke u JITIC razoaHanusaTopa B BbabIxaeMoM Bo3ayxe-TTTIC-1[1, 2].
[IpenmymiecTBaMi  TEPMOKATATUTUYIECKOTO METOAAa M CO3JAaHHOTO Ha €ro OCHOBE Tra3oaHaln3aTopa
SIBIISTFOTCSL TIPOCTOTA B JKCIUTyaTalllM, [TOPTATHBHOCTh, 3HAYUTEIIFHO OONBIION pecypc paOoThI, BBICOKAS
YYBCTBUTCIIBHOCTb, TOYHOCTH H GLICTpOHeﬁCTBHC. I‘IyBCTBI/ITeJ'IbeII‘/‘I OJICMCHT TEPMOKATAJIUTHUICCKOI O
cercopa (TKC) mpexacrapnsier co00ii MUHHATIOPHBI MHUKPOKAJIOPUMETP, BKIIOYAONIMNA METaNInYeCKun
TepMope3rcTop ¢ chopmupoBanHbiM HocuTeaeM (AlO3), Ha TOBEPXHOCTHOM CJI0€ KOTOPOTrO yCTaHOBJIEH
KaTajau3aTop U3 METAJUIOB INIATUHOBOMN I'PYIIHI [.

Hapsiny ¢ ormeuenHnbiMu octomHcTBaMu TKC HEOOXOIUMO TakKe OTMETHTh M WX HEIOCTATKH:

HEBBICOKAsl CEJICKTUBHOCTh CaMHUX M KaTaJM3aTOPOB HAa OCHOBE IUTATHHOMIOB. CleayeT TakKe OTMETHUTD,
YTO CYIIECTBYIOIIMHA TEPMOKATATUTHUECKUI METOI, pa3pa00TaHHBIN U ocylecTBisieMblit mpudopom II1C-
1, mpyM Ka4yeCTBEHHOH M KOJMYECTBEHHOH OIleHKe MpoObl Ha ankoronb (Pamomopra, TpyOkm MoxoBa-
Hlmakapenko u «KOHTPOIb TPE3BOCTHY), HECEIEKTUBCH MO0 OTHOIICHHUIO K STHIIOBOMY CIIHPTY.
B cBs3u ¢ 3THM, pa3paboTka BBICOKOCENCKTHBHBIX TEPMOKATAJHUTUYECKUX METOJOB M CO3JaHHE HAa HMX
OCHOBE  JIOCTYHHBIX ¥  BBICOKOYYBCTBUTENBHBIX HPHOOPOB  (CEHCOPOB M aBTOMAaTHUYECKUX
ra30aHaJM3aTOPOB) MOHHWTOPHUHIA STaHONA SBISETCS MEPBOCTEIIEHHON M AaKTyaJbHOH IpobieMoid
COBPEMEHHON XUMHUH ¥ MEAUIIHEL.

Henp paGorbl. OnTUMH3ANMS  YCIOBUH pa3pabOTKH  TEPMOKATATUTUYECKHX METOAOB C
VIyYIIEHHBIMA METPOJIOTHYECKUMH XapaKTePUCTHUKaMHA M CO3JaHHE Ha HMX OCHOBE CEJICKTHBHBIX
ra30aHaIM3aTOPOB U HEIIPEPLIBHOTO aBTOMATHYECKOTO OMPEICIICHHS TapOB ATUIOBOTO CIHPTa B CMECH
ra3oB (B BBIJILIXa€MOM UYEIIOBEKOM BO3IyXeE).

B pesynbraTe NpOBENCHHBIX OIBITOB pa3padoraH cenektuBHBIE TKC — STHIIOBOrO CHmpTa,
00ecreunBalOIMi IKCIIPECCHOE ONpeAeIeHIe 3TaHOolIa B IMHPOKOM HHTEPBAJIE €r0 KOHIEHTPAMH B
BBIJIBIXa€MOM BO3/TyX€ U TEXHOJIOTNUYECKUX Tazax[4].

B xadectBe karanmzaTopa M3MEPUTEIHHOTO M CPaBHHUTEIHFHOTO AJIEMEHTOB MOKHO HCIOJIB30BAH
MnO2-CuO-Sn0; (80-10-10) u NiO-Cr20z (70-30). B mprcyTCTBHH 3THX KaTaau3aTOPOB 00ECIIEUNBACTCS
CEJIEKTUBHOCTD OIpeaeacHus dTaHona B npucyrctBun Ha, CO, CHs u mapoB O6ensuna [5].

[IporpamMmma wuCHOBITAaHWS aHaJIW3aTOpa B pabOdYeM peXHME BKIIOYATa W CICNHANbHBIE
SKCIIEPUMEHTEI, CBS3aHHEIE C ITOI0OPOM ONTUMAIIFHOTO BETHIUHEI HAMIPSHKEHUS TUTAHUS, YCTAHOBICHHEM
BpEMEHH TOTOBHOCTH NpHOOpa, AMHAMHYCCKAMH W TPaIyHpOBOYHBIMH XapaKTCPUCTHKAMH, a TaKKe
BEISBIICHHEM CTEIIEHH €ro CEJICKTUBHOCTH. B pe3ynbTaThl, SKCIEPUMEHTOB yCTaHOBICHO, YTO Hamboiee
BoIcokme curHanbl anamm3atopoB (TKAC>HsOH 1M u TKAC;HsOH 2M) HaGmogaroTcss COOTBETCTBEHHO
npu 3HadeHun nuTaHws, paBHou 3,1 m 1,8 B. [loaTtomy Bce mocienyroniue ONBITHI 1O OMPENEICHHUIO
MHUKpPO- W MAaKpOKOHIIEHTPAMH ATAaHONA MPOBONIINCH TNPH STHX 3HAYCHUSAX HANPSDKCHUS TUTAHUSL
aHaJIM3aTOPOB.

Pe3ynpraTel onpemeneHus JUHAMIYECKUX XapaKTEPUCTHK aHAIH3aTOpa IMO3BONIMIINA YCTaHOBUTH,
YTO y pa3pabOTaHHBIX aHAIM3AaTOPOB BpeMs Havaida pearupoBanus (to1)-1-2 ¢, mocrosauoe Bpems ({o65) He
Oomee 5 ¢, a BpeMst yCTaHOBJIEHHS MoKazanuit (to,g)- qocturaer mo 8 ¢ u momHoe BpeMs usmepenus (t,) 9-10
c. [lpuBenmeHHble maHHBIE MOKA3bIBAIOT BO3MOXKHOCTH OKCHPECCHOTO  ONPENCNCHHUS ATaHOJA
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pa3paboTaHHBIMU aHANMW3aTOpaMH. 3aBUCHUMOCTH Tosie3Horo aHamutuyeckoro curHaiga TKAC,HsOH ot
KOHIIEHTPALlUK CIIUPTA yCTaHABIMBAIACh B IMMPOKOM MHTEPBaJe ero KOHIEHTPAIMH MPOIyCKaHHEM Yepes
pa3paboTaHHBI CEHCOp Mapora3oBOd CMecH J3TaHOJIa B BO3MyXe. Pe3ynbTaTel 3KCHEPUMEHTOB IO
orpeneneHuto rpaaynpoounoi xapakrepuctuku TKACHsOH 1 M u TKAC,HsOH 2 M mnoka3bIBaior,
YTO B H3yYEeHHOM HWHTEpBaJIC 3aBUCHMOCTh CHTHajlla OT KOHIIEHTpalUd JTaHOJa B CMECH HMeeT
MIPSIMOJTMHENHBIN XapakTep.

[lpoBepka IOCTOSHCTBA BEJIMYMH BXOAHBIX CHUTHAJIOB MO BPEMEHH KOHTPOJIMPOBANACh IPU
HenpepbIBHON pabore aHanmzatopa B TeueHue 2000 uyac. B skcmepumenTtax wucnonb3oBaiu [II'C ¢
cozepkanueM dtanona 680 mr/mu 1,60 06.%.

Pezynpratsl 2000-yacoBOro SKCIEpUMEHTA IPEACTABICHbI B TaOIHLE 1., U3 KOTOPBIX CIEyeT, YTO
BeixomHOM curHan TKAcouson B TeYeHHE pEriIaMeHTHPOBAHHOTO HHTEpBAJIa BPEMEHHM COXPaHSETCS
JOCTaTOYHO CTaOUIIBHO.

Taoauna 1

Pesyneratel onpenenenus cradbunsHocth TKAconson (=5, P=0,95)
Ne Bpewmsi, | Curnan ananmusaropa, MB
n/m yac TKAmson 1M TKA 2500 2M

CczH50H2680MF/M3 CCZHSOHZI ,6006.%

¥ +Ax S Sr-10? ¥ 1Ax S Sr-10?
1 1 19,6+0,1 0,080 0,41 115,5+1,8 1,447 1,25
2 24 19,0+0,2 0,161 0,85 113,9+1,8 1,447 1,27
3 96 19,7+0,1 0,080 0,41 113,7+1,7 1,367 1,25
4 220 20,0+0,3 0,241 1,21 115,1+0,8 0,643 0,56
5 350 19,8+0,2 0,161 0,81 115,0+£2,0 1,608 1,42
6 450 19,84+0,4 0,322 1,62 113,8+2,1 1,688 1,48
7 550 18,8+0,2 0,161 0,86 114,5+1,7 0,563 1,19
8 650 19,1+0.4 0,322 1,68 113,5+0,6 0,482 0,43
9 750 19,0+0,2 0,161 0,85 113,2+0,9 0,643 1,34
10 850 19,8+0.4 0,322 1,62 114,4+1,6 1,286 1,12
11 1000 19,0+0,2 0,161 0,85 113,8+2.1 1,367 1,48
12 1200 19,1+0,2 0,161 0,84 115,6+1,8 0,631 0,52
13 1400 19,2+0,3 0,241 1,26 115,3+1,8 0,608 0,42
14 1600 19,3+0,3 0,241 1,25 113,8+1,1 1,611 1,328
15 1800 19,0+0,3 0,241 1,27 113,9+0,9 0,863 0,75
16 2000 19,8+0,3 0,241 1,22 114,4+1,6 1,286 1,12

CenekTHBHOCTh pabOThI aHAIU3ATOPa APOB 3TAHOJA ONPEACIISUIA B IPUCYTCTBUH FOPIOYMX KOMIIOHEHTOB,
MPUCYTCTBYIOIINX BMECTE C KOHTPOJIUPYEMbIM 00beKTaMHu. Pe3ynbTaThl, MONy4YEeHHbIC IPU YCTAHOBICHUH
CENIEKTUBHOCTH pa3pab0TaHHBIX aHAIM3aTOPOB dTAaHOIA, TIPEICTABICHBI B TA0IHUIIE 2.

Tab6auna 2
Pe3yapTaThl YCTAHOBJICHHUS CEIEKTHBHOCTH aHAIM3aTOpa IIPH onpeaenaennu stanoma (n=5, P =0,95)
Ne BBejieHo ra3osoii cmecH, 00.% (MI/v°) Haiineno cimpra, 06.% (wmr/m’)
n/n + LAX S Sr-10°
TKAC,HsOH 1 M Cenppra, MI/M°
1 C,HsOH 1250+CO 1000+B0371 124247 .4 4,985 0,44
2 C,HsOH 1250+CH41000+B031 1253+9,6 4,663 0,37
3 C2HsOH 1250+H2 1000+B0311 1245+7,8 6,754 0,54
4 C>HsOH 1250+CO2 1000+B031 125248,7 5,789 0,46
TKAC;HsOH 2 M Cenupra, 00.%
5 C2Hs0H 0,52+CO 0,50+B031. 0,50+0,02 0,016 3,22
6 C;Hs0H 0,52+CH40,50+B03 71 0,51+0,01 0,008 1,58
7 C2HsOH 0,52+H,0,50+B031 0,52+0,02 0,016 3,09
8 C,HsOH 0,52+6en3. 0,50+B031 0,51+0,01 0,008 1,58
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Kak cnenyer u3 IpUBEAEHHBIX JAHHBIX, pa3paOOTaHHBIN aHANM3aTOp IMO3BONSET CEIEKTHBHO

OIPEAENTh Maphl COUPTA B BBIABIXAEMOM BO3AYX€ U TEXHOJOTHUYECKMX raszax B mpucyrctsuu Hi, CO u
napoB OeH3uHa. [lorpemrHocTs aHaIM3aTOPOB IIPU OIpENeNIeHHHM KOMIIOHEHTOB Ta30BOM CMeCH He
npessimaet 1,5 %.
IIpoBepka BIMSHUS TeMIEPATypbl aHATU3UPYEMOM Mapora3oBoil cMecH Ha 3Ha4YeHHE BXOAHBIX CUTHAJIOB
TKAC;HsOH nposoaunu B muanasode -10 - +50 °C. PesynbTaThl ompejeneHHs M3MEHEHHsS CHTHAJA
TKAC;HsOH 1M u TKAC:HsOH 2M, 00ycioBieHHbBIE H3MEHEHUEM TeMIIEpaTyphl OKPYKAIOLICH Cpelpl,
MPEACTaBICHBI B TaONUIlE 3., U3 KOTOPBIX CIIEAYET, YTO B U3yUEHHOM HMHTEpBaJe H3MEHEHUS TeMIIepaTyphbl
ra3oBOi CpeAbl HE OKa3bIBAIOT CYLIECTBCHHOIO BIHMSHMS HA 3HAYCHHS AaHAJUTHUYECKOTO CHTHaja
aHaJIM3aTopa.

Ta0auna 3
3asucumocts curdana TKCCoHsOH or remnepatype naporaszoBoii cvecu (n=5, P =0,95).
Temnepa- Curzan cencopa, MB
Typa, °C TKACoHsOH 1 M CC;HsOH- 970 | TKAC,HsOH 2 M CC:HsOH-0,75 06.%
(vr/nm®)
Y AX Sr-10? YAk Sr10°
+20 27,7+0,2 0,58 63,0+0,51 0,65
0 27,5+0,3 0,88 62,6+0,42 0,54
-10 27,6+£0,4 1,17 63,2+0,37 0,47
+25 27,6+0,5 1,46 63,7+0,28 0,35
+30 27,8+0,3 0,87 63,6+0,38 0,48
+40 27,6+0,2 0,58 63,9+0,42 0,53
+50 27,7£0,5 1,45 62,0+0,35 0,45

HcnplTanuss 10 BBISBJIEHUIO BO3IEHCTBUS
npoBovHch B uHTEpBasie 600-900 MM.pr.cCT.

AaBJICHUA Ha aHAJUTAYECKOIro CUrHajla aHajlu3aTopa

Tabuaununa 4
PesynbraThl orpeiesieHust KOHIEHTPAIlUKM CIUPTA ITPH Pa3InIHbIX JaBiieHusx (N = 5,P = 0,95)

JaBneHus ra3oBoi Curnan cencopa , MB
CMECH, MM.PT.CT TKCC2HsOH 1 M TKCC2Hs0H 2 M
CC,Hs0H- 640 mr/m° CC>HsOH - 1,22 06.%
+ 1AX Sre10? Y LAX Sre10?
600 18,3+0,2 0,88 104,2+0,9 0,69
650 17,7+0,3 1,36 102,4+1,1 0,86
700 18,8+0,2 0,86 103,6+1,7 1,32
750 17,6+0,3 1,37 105,1+1,4 1,07
800 18,1+0,2 0,89 103,7+1,8 1,40
850 17,7+0,4 1,82 102,6£1,0 0,78
900 18,3+0,3 1,32 103,0+0,9 0,71

Kak crmemyer u3 mpHBeneHHBIX MaHHBIX (Tabimmma 4), B W3yYCHHOM JAWama3oHe W3MEHCHhe
JaBIICHUS Ta30BOH CpeIbl MPAKTUIECKH HE OKA3hIBACT CYIICCTBEHHOTO BIHMSHUS Ha 3HAYCHHE BBHIXOTHOTO
CHTHAaJIa aHAJIM3aTOopa.

[Ipn ompeneneHwy OCHOBHOM MOTPENTHOCTA W3TOTOBJIEHHBIX aHanmm3aTopoB B kadectBe [1['C
HCIIONIb30BANI CMECh C aTTECTOBAHHOM KOHIIEHTPAIMEN MapoB CIUpPTa B BO3AyXe [6], KOTOpas 1o/1aBaiach
B puOOp co ckopocThio 2012 J1/94. OcHOBHAS IOTPEIIHOCTH (A) onpenensiachk mo Gopmyie:

A= Ai- Ao (1),
rae Ai- KOHIIEHTpAIUs U3MEepseMOr0 KOMIIOHEHTA B IIPOBEPSEMOI TOUKE M3MEPEHUH, HHAyHHpyeMas Ha
WHANKATOpE; Ao- UCTUHHASI KOHIEHTPALIUS H3MEPSEMOro KOMIIOHEHTa B IIPOBEPSIEMOI TOUKE M3MEPCHUSI.
OCHOBHEIE MTPUBEICHHBIE TIOTPEITHOCTH ( Yrp) aHATU3aTOPOB ONPEIEIISUIH IO opMyIIe:
Yup=A1- Ao/ Ck- Cy (2),
rie Ck-Cy HauanbHBI U KOHEUHbIH TIpeieNbl M3MepeHHOH KOHIeHTpaluu Tanona, Mr/m® (%). Hexoropbie
U3 TIONYYCHHBIX TAaHHBIX MIPUBEACHBI B TAOIHIIE 5.
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Tadauua 5
Pe3ynbraThl, onpeneneHre OCHOBHOM MOTPEIIHOCTH aHAIM3aTOpa B MANa30HE U3MEPSEMbIX
koH1eHTpauui 0-2,50 06.%. (n=5, p=0,95)

Bseneno Haiineno Hatinenneie 3HayeHus | Jomyctumslie no I'OCTy nmorpemHocTu

CIHpTa, cnupra, 00.% | MOrpemHocT!

00.% OcHos. abc. OcnoB. mpuB. | OcHOB. aOc. OCHOB. IIpUB.
norp.(A) norp.(Y) norp.(A), 06.% norp.(Y),%

0,25 0,24 0,01 0,4 +0,25 +5,0

1,00 1,02 0,02 0,8 +0,25 +5,0

2,00 2,02 0,02 0,8 +0,25 +5,0

2,50 2,48 0,02 0,8 +0,25 +5,0

Kak crnemyer w3 nmaHHBIX TaOMuIbl 5, HalJEHHBIC 3HAYCHHUS IOTPEIIHOCTH pa3paboTaHHBIX
aHaIM3aTOPOB HAaMHOTO MeHbIle, 4yeM ux JonmycTuMelix mo ['OCTy BemmumH. CrenoBaTenbHO,
paSpa60TaHHbIe AHaJIN3aTOpbl MOT'YT OBITH HCITOJIB30BaHEI npu MOHUTOPHUHTEC COACPINKAHUSA ISTaHOJIA B
pasNIUYHBIX MO TpHpoae oObekTax. IIpoBepKy [OMOTHUTENBHONH MOTPEMIHOCTH aHAJIM3aTOPOB
00yCIIOBJICHHON M3MEHEHHEM TeMIIEpaTypbl OKPYKaroIel cpe/ibl, MPOBOIWIN B quamna3oHe ot -20 go +50
C. Bnusnue TEMITEPATypPhl TA30BON CPEbl /IS KQKIOW TOUKH Ha JOTMOJHUTEIBHYIO MOrpettHOCTh (Y yon)
ra3oaHajM3aTopa ONpeessuId 1o hopMmyie:

YHOH:YOCH.' YHOpM (3)1

1€ Yopw. - OCHOBHAS MOTPELIHOCTD 110 TPalydpPOBOYHOM XapaKTEPUCTHUKE; Yocn. - OCHOBHAS MIOTPEIIHOCTD
aHanM3aTopa Ui KaXkI0ro M3MepeHus. B pe3ynapraTe OnbBITOB OBUIO yCTAHOBJIEHO, YTO JOMONHUTEIBHOM
MOTPEIIHOCTH aHAIN3aTopa, 00YCIOBICHHON N3MEHEHHEM TEeMIIepaTyphbl OKPY’KaIOIIeH Cpesibl, He JOKHO
obITh Gonee 1,0 %, mpuyeM BO BCEX CIIy4asXx HAMHOTO MEHBIE, YeM OCHOBHAs MOTPEUTHOCTh CaMOro
npubopa. [IpoBeneHHbIe HCCIEIOBAHIS TOKA3AJIH, YTO Pa3paOOTaHHBIM HAMU aBTOMAaTHUECKHUN aHAJIN3aToOp
IO METPOJIOTUYECKUM, AHAJUTHUECKUM U JIPYTHM XapaKTEPUCTUKAM BIIOJHE YIOBICTBOPSET TPECOOBAHUSAM
I'OCTa, nns maHHOTO Kitacca puOOpoB.

W3meHeHnue pacxona Ta3oBOi cMecH B ucciemayemMoM uHTepBaie (5 - 50 11/4) He oka3bIBacT
CYIIECTBEHHOTO BJIMSHHS HA 3HA4YCHHE BBIXOAHOTO CHTHAJa aHanmu3aTopa. BBIXOOHOW curHam
aHaJIM3aTOPOB TAKKe HE 3aBHUCHT OT PACHOIOKEHHS B IPOCTPAHCTBE M YITIOB HAKIOHOB, YTO ITO3BOJISIET
OTHECTH pa3paboTtaHHble aHaamu3aTopsl (cormacHo [[OCTy-13320-82) k Tuiry He3aBUCHMBIX.

3aknrodeHre. B pe3ynabTaTe MPOBEACHHBIX OIBITOB pa3paboTaH ceylekTuBHBIM TKA 3THIOBOrO
CIMpTa, 00ECTICYMBAIOIINNA SKCIIPECCHOE OIpEeICHNE ATaHOIa B IMMPOKOM MHTEPBAJIC €r0 KOHIICHTPAIIH
B BBIJIBIXa€MOM BO3/IyXe U TEXHOJOTMYECKUX ra3ax.

PazpaboTanHple aHAMM3aTOPHl IO TOYHOCTH M BOCHPOHM3BOAMMOCTH HHCKOJIBKO HE YCTYIIAIOT
W3BECTHBIM 3apyO€KHBIM aHAJIOraM, COXPAaHHB IPH STOM CIEAYIONINE XapPaKTEPUCTUKU: SKCIPECCHOCTH,
MOPTATUBHOCTH, IPOCTOTY B M3TOTOBJICHUN M SKCILTyaTAIIIH.
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KRAXMAL ASOSIDA KREMNIYORGANIK POLIMER KOMPOZITLAR SINTEZI VA
TADQIQOTI

Eshmurodov X.E.}, To‘raev X.X.}, Djalilov A.T.?, Geldiev Yu.A.!
Termiz davlat universiteti
2Toshkent kimyo texnologiya ilmiy-tadgiqot instituti
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Annotasiya. Ushbu ishda kraxmal va tetraetoksisilan asosida polimer kompozitlar sintezi va
xususiyatlari tadqiq gilingan. Olingan maxsulot tarkibi IK-spektroskopiya, skanerlovchi elektron
mikroskopiya, element tahlili usullarida o‘rganilgan.

Kalit so‘zlar. Kraxmal, tetraetoksisilan, polimer kompozit, reaksiya sharoiti, IK-spektr, element
tahlil, skanerlovchi elektron mikroskop — SEM tahlili.

CuHTe3 U Hcc/leJ0BAHNe KPeMHUHOPraHn4ecKHX MOJUMepPOB HA OCHOBe KpaxmaJia
AnHoTtanms. B nanHO# paboTe MccieoBaHbl CHHTE3 U CBOMCTBA TOJIMMEPOB Ha OCHOBE Kpaxmala
u TerpadTokcuiaHa. CocTaB mpoaykra wu3ydeH MerogamMu MK-CreKkTpocKomuu, CKaHMPYIOUIHHA
JJIEKTPOHHON MUKPOCKOIIHUH, JIEMEHTHOIO aHaJIN3A.
KiroueBbie cinoBa. Kpaxman, TeTpasTOKCHCUIIAH, NMOIMMEPHBIN KOMIIO3MT, YCIIOBUS peakluy,
NK-cnexTp, 27€MEHTHBIN aHaJIN3, aHAaJIU3 Ha CKaHEPYIOLNHN 3JIEKTPOHHBIN MUKpockon - COM.

Synthesis and research of starch-based silicon-organic polymers
Abstract. In this work, the synthesis and properties of polymers based on starch and
tetraethoxylane are investigated. The composition of the product has been studied by IR spectroscopy,
scanning electron microscopy, and elemental analysis.
Keywords. Starch, tetraethoxylane, polymer composite, reaction conditions, IR spectrum, element
analysis, scanning electron microscope - SEM analysis.

Kirish

Polimerlarning xususiyatlarini maqgsadga muvofiq ravishda o‘zgartirish usullaridan biri bu
polimerning asosiy zanjiri va funksional guruhlari bilan reaksiyaga kirisha oladigan faol organik birikmalar
bilan kimyoviy modifikasiyasidir [1-4]. Bunday birikmalarni modifikator sifatida tanlash prinsipi
quyidagilarga asoslanadi: modifikatorlarning molekulalari polimer yoki oligomer tuzilishga ega bo‘lishi
kerak; modifikatorning asosiy molekulyar zanjiridagi bog‘lanish energiyasi yuqori va termooksidlanish
destruksiya jarayonlariga chidamli bo‘lishi kerak; modifikator makromolekulalarining yon guruhlari
o‘zgartirilgan polimerning funksional guruhlariga nisbatan reaktivligini oshirishi kerak.

Modifikatorning organik radikallari tuzilishiga va polimerning funksional guruhlariga garab,
tarmoqglangan yuqori elastik kompozisiyalar yoki o‘zaro bog‘langan tuzilishga ega issiqqa chidamli
kompozisiyalar olinishi mumkin. Boshgacha gilib aytganda, tegishli modifikatorni tanlab, kerakli
xususiyatlarga ega bo‘lgan polimer kompozisiyalarini, shu jumladan har xil plastmassalarning oksidlangan
chigindilariga asoslangan holda olish mumkin [5].

Kremniyorganik birikmalarini modifikator sifatida ishlatish, kremniyning bog‘lanish energiyasi
432 kJ/mol bo‘lgan energetik jihatdan barqaror polisiloksan bog‘lanishlarini hosil qgilish xususiyati bilan
bog‘liq. Poliorganosiloksanlarning ko‘rsatilgan xususiyatlari ma’lum tarkib va tuzilishdagi ikkala o‘zaro
bog‘langan uch o‘lchovli polimer matrisalarini, shuningdek, uglerod zanjiri va geterozanjirli polimerlar
bilan reaksiyasi paytida tarmoqlangan sopolimerlar hosil bo‘lishini ta'minlaydi.

Ushbu tadgiqot ishimizda kraxmal va tetraetoksisilan asosida polimer kompozitlar sintez gilindi.
Ularning tarkibi va xususiyatlari o‘rganildi. Olingan polimer kompozit IK-spektroskopiya, skanerlovchi
elektron mikroskopiya, element tahlili usullarida tadgiq gilindi.

Tadgigotning magsadi

Tadgigotning maqgsadi kraxmal va tetraetoksisilan asosida polimer kompozitlar olish va ularning
xossalarini o‘rganish.

Tadqgigot usuli va vositalari

Ishda kraxmal, tetraetoksisilan, inisiatordan foydalanilgan. 1K-spektr, element tahlil, skanerlovchi
elektron mikroskop — SEM tahlili usullari qo‘llanilgan [9-11].
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Kraxmal (CsH100s)n - amiloza va amilopektin polisaxaridlarning aralashmasi bo‘lib, ularning
monomeri alfa-glyukoza hisoblanadi. Xloroplastlarda turli xil o‘simliklar tomonidan sintez qilingan
kraxmal (fotosintez paytida yorug‘lik ta'sirida) don tuzilishi, molekulyar polimerizasiya darajasi, polimer
zanjirlarining tuzilishi va fizik-kimyoviy xususiyatlari bilan bir oz farq qiladi. Ishda makkajo‘xori kraxmali
ishlatildi.

Tetraetoksisilan - o‘ziga xos hidli rangsiz suyuqlik, molyar massasi 208,33, suyuqlanish harorati
82°C, gaynash harorati 169°C; d?°%, — 0,9335, n®®, — 1,3830; inert organik erituvchilarda eriydi.
Alkoksisilanlar uchun xos kimyoviy xossalarga ega. Tajribada GOST 26371-84 bo‘yicha metakril kislota
ishlatildi.

1Q-spektroskopiya — ushbu tadqiqot ishimizda “IRTracer-100” spektrofotometrida olingan tahlil
natijasidan foydalanildi. Ushbu tahlilda nurlanish moddadan o‘tkazilganda molekulalarning tebranish
harakatlari yoki ularning alohida gismlari uyg‘onadi. Bunday holda, namuna orqali uzatiladigan yorug‘lik
intensivligining zaiflashishi kuzatiladi. Birog, yutilish tushayotgan nurlanishning butun spektrida emas,
balki energiyasi o‘rganilayotgan molekulalardagi tebranishlarni qo‘zg‘atish energiyasiga to‘g‘ri keladigan
to‘lqin uzunliklarida sodir bo‘ladi.

SEM - skanerlovchi elektron mikroskopiya - tadgiqot ishimizda skanerlovchi elektron
mikroskopda olingan tahlil natijasidan foydalanildi. Ushbu tahlilda yuqori (0,4 nanometrgacha) fazoviy
rezolyusiyaga ega bo‘lgan ob'ekt yuzasi tasvirini, shuningdek, sirtga yaqin qatlamlarning tarkibi, tuzilishi
va boshga ba'zi xususiyatlari haqida ma'lumot olish uchun mo‘ljallangan. Elektron nurning o‘rganilayotgan
ob'ekt bilan o°zaro ta'siri prinsipiga asoslangan.

Element tahlili — mazkur tadgigot ishida olingan polimer kompozitning tarkibi element tahlil
gilindi. Bu tahlil usuli suyuq, gattiq va gaz moddalar hamda materiallarning element tarkibini sifat va
miqdoriy jihatdan aniglashga mo‘ljallangan. Moddaning element tarkibi har ganday ishlab chiqarishda
ishlatilgan xom ashyoni, ishlab chigarishni hamda tayyor mahsulotlarni nazorat gilish uchun ma'lum
bo‘lishi kerak.

Tajribaviy gism

Kraxmal va tetraetoksisilan asosida polimer kompozitning laboratoriya namunasini olish uchun
tomizgich voronka, aralashtirgich va termometr bilan jihozlangan uch og‘izli kolbada tajriba o‘tkazildi.
Dastlab 6,5 gr kraxmal 150 gr suvda kleyser holatiga o‘tkazildi. 200 ayl/min. tezligida aralashtirib turgan
holda inisiator sifatida 0,1% li natriy persul’fat eritmasidan 1 ml solindi. So‘ngra reaksion aralashmaga
2,02 gr tetraetoksisilan tomchilatib qo‘shildi. Reaksiya 70°C da olib borildi. Jarayon natijasida sutga
o‘xshash oq quyuq massa hosil bo‘ldi. Olingan mahsulotni quritib, uning fizik-mexanik xususiyatlari
o‘rganildi hamda element tahlili, IQ-spektoskopiya, SEM usullarida tahlil gilindi.

Natijalar tahlili

Olingan yangi polimer kompozitning 1Q-spektrlarida Si-O-CH guruhga tegishli bo‘lgan yutilish
chastotalari 1075 sm? sohada kuzatiladi. 995 sm™ sohada Si-O-H guruhiga tegishli bo‘lgan yutilish
chastotalari mavjud. 1654 sm™ sohada -CH,-CH- guruhga tegishli bo‘lgan yutilish chastotalari mavjud.
3300-3350 sm* sohalar gidroksil guruhlarning valent tebranish chastotalariga tegishli ekanligi gayd etilgan.

1- jadval
Kraxmalning 1Q-spektr tahlili
Nur yutilish sohasi, sm™ Guruh
3000-3600 -OH
2800-2900 -CHz-
|
2300-2400 — T —H
2080-2150 R
H H
1800-1900 — ¢ —on
[
\ |
1150-1300 R
2- jadval
Olingan yangi polimer kompozit tarkibidagi yangi bog*lar
Nur yutilish sohasi, sm™ Guruh
1075,62 Si-O-CH
995,92 Si-O-H
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Olingan polimer kompozit namunalari tarkibi «IRTracer-100» spektrofotometrida 400-4000 sm-1
nur yutilish gastotalar oralig‘ida tahlil gilindi (1-rasm).
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1- rasm. Reaksiya mahsulotining 1Q-spektri

Olingan polimer kompozitning element tahlili 3-rasmda keltirilgan. Bunda 3,64% kremniy borligi
ko‘rinadi.

- Cnexrtp 71
Bec.% o
o] 49.8 0.8
C A46.6 0.8
Si 3.6 o2

2-rasm. Reaksiya mahsulotining element tahlili

3-rasmda olingan polimer kompozitning skanerlovchi elektron mikroskopda ko‘rinishi berilgan.
Rasmdan ko‘rinadiki, tetraetoksisilan kraxmal bilan to‘liq dispers holatda tarqalgan.

DNeKTpoHHOoe usobpaxkeHune 38

. L el A R M Y K O
—_— 00— S8i— 0 —
I
O
I
CH
H o
OH H
H OH

250pm !

. . s 4-rasm. Yangi polimer-kompozitning
3-rasm. Yangi polimer kompozitning SEM da ko‘rinishi taklif etilgan formulasi
Xulosa
Kraxmal va tetraetoksisilanning inisiator ta'sirida polimerlanish jarayoni o‘rganildi. Olingan polimer
kompozitni qurilish yelimlariga ularning issigbardoshligi va namga chidamliligi oshirish uchun qo‘shimcha

sifatida qo‘shish mumkin.
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VERMIKULIT ASOSIDA OLINGAN IONITNING FIZIK-KIMYOVIY XOSSALARI

Tursunmuratov O.X., Qutlimuratov N.M.
Toshkent viloyati Chirchiq davlat pedagogika instituti
E-mail: otursunmuradov@gmail.com

Annotatsiya. Vermikulit asosida olingan ionitni aminlash orqgali tarkibida azot va oltingugurt
tutgan alyuminosilikatlarning fizik-kimyoviy xossalari o‘rganildi. Buning uchun bir hil sharoitda, bir xil
miqdorda, bir xil vagtda va turli xil haroratda modifikatsiyalash olib borildi. Olingan ionit ishgor bilan
titrlanib, SAS giymati aniglandi.

Kalit so‘zlar. Vermikulit, montmorillonit, aluminosilikat, amfoter, ion almashinuvi jarayonlari,
polietilenpoliamin, sorbsiya, nontronit, saponit, statik almashinish sig‘imi (SAS).

Du3nKO-XHMHUYECKHe CBOICTBA HOHUTA HA OCHOBE BEPMHUKYJIUTA
Annotanusi. OU3NKO-XMMHYECKHE CBOMCTBA aTIOMOCHIMKATOB, COICP)KAIIMX a30T H Cepy,
U3y4YauCh IyTeM AaMHHHPOBAaHUS WOHHWTA, MOTYYEHHOT0O HAa OCHOBE BepMuKynuta. s 3Toro
MO (HUKAIIIO MOHUTA TPOBOIIIN B OMMHAKOBBIX YCIIOBHSX, C OAWHAKOBBEIM KOJMYECTBOM BEIIECTB, B
OIMHAKOBBIX MPOMEXKYTKAaX BPEMEHHU U IPH Pa3HBIX TeMIlepaTrypax. MeToIoM TUTPOBAaHUS MOIyYCHHOT'O
nonuta onpenensiu sennuuHy COE.
KiroueBbie c1oBa. BepMHUKYINT, MOHTMOPHIDIOHHT, aFOMOCHIIMKAT, aM(oTep, HOHOOOMEHHEBIE

IIPONECChI, ITOJIHUITHUJICH-IIOJIHaMHWH, COp6I_II/Iﬂ, HOHTPOHHUT, CAIIOHUT, CTATUYCCKasd oOMeHHasT €MKOCTb
(CAC).
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Physico-chemical properties of ion exchanger on the base vermiculite
Abstract. Physicochemical properties of nitrogen and sulfur-containing aluminosilicates were
studied by amine ionization based on vermiculite. To do this, modifications were carried out under the
same conditions, in the same amount, at the same time and at different temperatures. The resulting ionite
was titrated with alkali and the SEC value was determined.
Keywords. Vermiculite, montmorillonite, aluminosilicate, amphoteric, ion exchange processes,
polyethylene polyamine, sorption, nontronite, saponite, static exchange capacity (SES).

Zamonaviy ilm-fan va texnologiyalarning rivojlanishi sanoat ishlab chigarishining ko‘payishiga
olib keladi, buning natijasida atrof-muhitga ogava suv shaklida chigindilar migdori oshadi. Ifloslantiruvchi
moddalar ham og‘ir metall kationlari, ham turli tuz anionlari bo‘lishi mumkin. Fosfat, galogenid, sulfat
ionlari, mishyak, selen, xrom va boshga elementlarning toksik anionlari mavjudligi asosan antropogen
omilga bog‘liq. Shu munosabat bilan ichimlik suvini va sanoat oqova suvlarini toksik kationlar va
anionlardan tozalash uchun samarali sorbentlarni ishlab chigishga garatilgan ushbu tadgiqotning dolzarbligi
shubhasizdir [1]. Turli materiallar sorbentlar sifatida ishlatilishi mumkin, ammo igtisodiy jihatdan qimmat
hisoblanadi. Respublikamiz sanoat korxonalari ehtiyoji uchun ishlatiladigan ionitlar chet eldan valyuta
evaziga olib kelinadi. Shuning uchun mahalliy xomashyolar asosida ionitlar sintez gilish va sanoat
korxonalariga joriy qilish dolzarb sanaladi. Bir gator tabiiy aluminosilikatlarda arzon va ekologik toza
materiallar bo‘lgan vermikulit alohida o‘rin tutadi.

Vermikulitlar montmorillonit Al,03x4Si02xnH20 (60-70%) ga asoslangan tabiiy aluminosilikat
minerallarning aralashmasi hisoblanadi. Magniy, temir yoki boshga metallar ionlari bilan vermikulit
kristalli panjarada silikon atomlarining tabiiy almashinuvi natijasida ular tarkibida saponit - Al,O3[MgO]x
4Si0; x nH0, nontronit - AlbO3[Fe,03]x 4SiO2 x nHO mavjud. Vermikulitlarning kristalli tuzilishi
asosan montmorillonit bulganligi sababli ular ko‘pincha montmorillonit deb ataladi. Turli konlarning
jinslarida tabiiy bentonit gillarining kimyoviy tarkibi o‘zgaradi va vulkanogen materialning kimyoviy
tarkibiga bog‘liq. Quyidagi jadvalda vermikulit mineralining kimyoviy tarkibi berilgan[2].

1-jadval
Vermikulitning kimyoviy tarkibi
Al2O3 16,6 K20 0,92
SiO2 52,30 Na.O 1,92
TiO; 0,97 P20s 0,12
Ca0O 5,49 MgO 3,05
Fe.03 5,3 S 0,38

Montmorillonit guruhi saglangan vermikulit minerallari yuqori assimilyasiya gilish gobiliyati turli
sohalarda keng qo‘llaniladi [3]. Vermikulitning yuqori sorbsion quvvati (80-150 mg-ekv/100 g) uning
kristallarida ion almashinuvi nafagat tashgi yuzada, balki kremniy-kislorod tetraedr gatlamlar orasidagi
bo‘shliglardagi panjara ichida ham sodir bo‘lishi bilan izohlanadi. Vodorod bog‘lari, ion-dipol va ion-ion
o‘zaro ta’sir, kislota-ishqor reaksiyalar va van der-waals kuchlari [4, 5]: loy minerallarga suv ifloslanishi
so‘rish mexanizmi juda murakkab va turli kimyoviy o°zaro tasir tufayli sodir bo‘ladi.

Vermikulit minerallari uch gatlamli yuzalar va gatlamlararo kationlar orasidagi zaryad kam va
kuchsiz elektrostatik ta’sir o‘tkazish tufayli turli moddalar - kationlar, suv molekulalari va ko‘plab organik
birikmalarning gatlamlararo sorbsiyasiga qodir. Boshgacha gilib aytganda, ushbu guruh minerallarida
moddalar almashinuvi, yutilishi va desorbsiyalanishi reaksiyalari nafagat tashqi, balki kristallarning ichki
yuzalarida ham sodir bo‘ladi. Montmorillonitlarning kation almashinish qobiliyatining muhim qismi
panjaradagi izomorfik almashtirishlar bilan bog‘liq va shuning uchun pH ga emas, balki yon tomonlarga
bog‘liq.

Montmorillonit zarralarida gidroksil guruhlari mavjud bo‘lib, ular pH va kislotalikka bog‘liq
manba bo‘lishi mumkin [6].

Aluminosilikatlar yuzasida metall kationlarining adsorbsiyasi uch xil shaklda bo‘lishi mumkin:
ichki shar komplekslari shaklida (o‘ziga xos adsorbsiya), tashqi shar komplekslari shaklida (o‘ziga xos
bo‘lmagan adsorbsiya) va tarqoq qatlamda [7].

Anionni tutadigan alohida gatlamlarning sirtlari almashinadigan kationlarning asosiy gismi
(uchinchi turdagi sirt) uchun javobgardir. Kislorod ionlari va gidroksil guruhlari bazal sirtlarda joylashgan
(ikkinchi turdagi sirt). Parchalanish yuzalarida (lateral yuzlar) kompensatsiyalanmagan elektrovalent
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bog‘lanishlar, shuningdek qarama-qarshi zaryadlangan adsorbsiya markazlari - kationlar va anionlar -
atomlar va guruhlar asosan musbat zaryadni tutadigan Cu, Al, O, Mg, OH™ mavjud [8].

Ma’lumki, gil minerallaridagi ionlarning adsorbsiyalanishi ionli o‘z ichiga olgan almashinish,
elektrostatik ta’sir o‘tkazish va komplekslash jarayonlari turli mexanizmlar tomonidan boshqariladi.
Muhitning solvatsiya qobig‘i va pH qiymati, shuningdek oddiy ionlarning murakkab ionlarni hosil qilish
qobiliyati ularning eritmada zaryadlangan adsorbent yuzasi bilan elektrostatik ta’sir o‘tkazish qobiliyatiga
ta’sir giladi [9].

Quyida ko‘rsatilgan rasm 1.da adsorbsiya sodir bo‘ladigan bir necha turdagi faol joylarni o‘z
ichiga olgan gatlamli montmorillonit sirtining tarkibi ko‘rsatilgan:

1-rasm. Montmorillonit yuzalarining turlari.
1 - elementar gatlam; 2 - alohida gatlamlarning yuzasi (3-turdagi sirt); 3 - bazal sirt (ikkinchi turdagi
sirt); 4 - dekolte yuzasi (1-turdagi sirt) [8].

Yana bir muhim jihat shundaki, gil minerallarning zarralari suvda gidratsiyaga ega. Natijada,
ularning yuzasi atrofida qo‘sh elektr qatlam (QEQ) hosil bo‘ladi [10, 11].

Loy zarrachasining manfiy zaryadlangan yuzasi qo‘sh elektr qatlam (QEQ)ning ichki qismini,
gidratlangan kationlarning adsorbsion va diffuzli gatlamlari QEQning tashgi gismini tashkil giladi. QEQ
tuzilishi pH giymati va u hosil bo‘lgan eritmaning tuzlari konsentratsiyasiga bog‘liq.

Loy minerallari tuzilishining kristalkimyoviy xususiyatlari tufayli eritmaning pH qiymati
o‘zgarganda, loy zarrachalarining so‘nggi qismlari qayta zaryadlanadi. Bu alyuminiy gidroksidi kabi o‘zini
tutadigan oktaedral mashning lateral bo‘linish yuzasining amfoter xususiyatlariga bog‘liq. Ishqoriy muhitda
oktaedral tarmoqning bo‘linishi kislotali tarzda ajralib chiqadi:

Al(OH); — AI(OH),0O™ + H",
va kislotali muhitda bo‘linish ishqoriy turiga qarab ajralib chiqadi:
Al(OH); — AI(OH),;" + OH".

Ushbu jarayon natijasida ishqoriy muhitda loy zarrachasining lateral bo‘linishi manfiy, neytral va

kislotali muhitda esa mushat zaryadlanadi.
Loy zarralarining so‘nggi qismlarida zaryadning o°zgarishi ishqoriy sharoitda xuddi shunday zaryadlangan
QEQ hosil bo‘lishiga va kislotali va neytral sharoitda o‘zgaruvchan belgi bilan o‘zgaruvchan QEQ hosil
bo‘lishiga olib keladi. Diffuzion gatlamning qalinligi loy minerallari zarrachasi atrofida joylashgan suvli
eritmadagi tuzlarning tarkibi va konsentratsiyasiga bog‘liq. Bu tuzlar bo‘lmagan taqdirda maksimal bo‘ladi
va ularning kontsentratsiyasi oshgani sayin keskin kamayadi [12].

Vermikulitning sorbsion jarayonlar uchta mexanizm bo‘yicha amalga oshiriladi:

a) Elementar qatlamlar orasidagi va mineral zarrachalarning bazal sirtlari (ion almashinuvi) o‘rtasida
joylashgan metabolik kation kompleksining kationlarini almashtirish turiga garab);
b) Gidroksil (OH) guruhlarida vodorod bog‘i yordamida (mineralning sirt gidrokso guruxlari bilan xelat
komplekslarini xosil bo‘lishi);
s)Montmorillonit kristallari o‘sishining kesish bosqgichlarida qirralarning va burchaklardagi valentlik
"uzilgan" bog‘lar yordamida.

Ushbu ilmiy tadgiqot ishida vermikulitni aminobirikmalar bilan modifikatsiyalash jarayoniga haroratning
ta’siri ionitning statik almashinish sig‘imi (SAS) qiymatiga asoslanib o‘rganildi.

Eksperimental gism

Vermikulit asosida olingan ionit sintezi jarayonlarida qo‘llanilgan reagentlar: vermikulit,
polietilenpoliamin (PEPA) GOST10587-84. xlorid kislota «XCH». GOST 4461-77.

Buning uchun bir hil sharoitda, bir xil migdorda, bir xil vagtda wva turli xil haroratda
modifikatsiyalash olib borildi. Olingan ionit avval kislotada keyin esa ishqorda aktivlantirildi va neytral
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holga kelgunicha suvda yuvildi. Neytral holdagi ionit 0,1 n 100 ml HCI eritmasida bir sutka goldiriladi.
lonit solingan kislota eritmasi 10 ml olib, 0,1 n NaOH bilan titirlanib, SAS giymati aniglanadi.
lonitning SAS quyidagicha hisoblandi:

100-k1 . 100 k2. a
SAS = 10
anionit 0.9
ki— 0,1xV (ishqor)/ V (kislota)=0,1 nazariy, k> — 0,1xV (dastlabki kislota) / V (sarf.ishqor)
a — sorbsiyalangan HCI ga sarflangan ishqor hajmi, g — sorbent massasi
SAS birligi mgeekv/g.
Yugoridagi formula orgali hisob kitoblar amalga oshirildi va quyidagi jadvalga joylashtirildi.
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Harorat, K
2-rasm. Vermikulit asosida olingan ionitning SAS qgiymatiga haroratning ta’siri
Xulosa
Vermikulit asosida olingan ionitning SAS giymatining haroratga bog‘liq ekanligini grafikdan
ko‘rish mumkin. Harorat ortishi bilan SAS qiymati oshib boradi, eng muqobil sharoit 363-K.
Haroratning yuqori gismida SAS giymati pasayganligi kuzatilishi, olingan ionitning destruksiyasi
bilan tushuntirish mumkin.
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FAOL TO LDIRUVCHILAR YORDAMIDA BARQAROR OLTINGUGURTLI BETON OLISH

Amonova N.D., Turayev X.X., Kasimov Sh.A.
Termiz davlat universiteti
E-mail: hhturaev@rambler.ru

Annotatsiya. Magolada elementar oltingugurtdan modifikatsiyalangan oltingugurtli beton olish va
uning tarkibini elektron mikroskop hamda rentgenofazaviy tahlil yordamida atroflicha o’rganilgan. Olingan
natijalar jadval shaklida qum va Portland Sementning M-500 markasi asosida olingan beton tarkibi bilan
solishtirilgan.

Kalit so’zlar: Oltingugurt, oltingugurtli beton, kul, rentgen fazaviy tahlil, difraktogramma,,
elektron mikroskop, serobeton, qum, portlandsement.

IHonyyenue ycToiYHBOro cepGeTOHA ¢ MOMOIIBIO AKTHBHBIX HAMOJTHUTEJIEH
AHHOTamms. B cratee maercs mompoOHOE HCCIeOBaHHE IMPOM3BOACTBA MOAWUDUIIPOBAHHOTO
cepobeToHAa M3 DIIEMEHTAPHOM Cepel M €ro cocraBa C IIOMONIBIO AIEKTPOHHOH MHKPOCKOIHUH |
penTreHogaszoBoro aHammsa. [loaydeHHbIe pe3yabTaThl CPABHUBAIMCH B BHJIC TAOIHIIBI C COCTABOM OETOHA,
MTOJTyYEHHBIM Ha OCHOBE IecKa M nmopTianauneMenTa Mapku M-500.
KiroueBbie cioBa : cepa, cepoOeToH, 307a, (ha3oBbId aHaNM3 IBeTa, audpakTorpamma,
IIEKTPOHHBIH MUKPOCKOII, CEPOOETOH, IIECOK, TTOPTIAH/IIEMEHT.

Obtaining sustainable serbetone using active fillers
Abstract. The article provides a detailed study of the production of modified sulfur concrete from
elemental sulfur and its composition using electron microscopy and X-ray phase analysis. The results
obtained were compared in the form of a table with the concrete composition obtained on the basis of sand
and Portland cement of the M-500 brand.
Keywords: sulfur, sulfur concrete, ash, phase color analysis, diffractogram, electron microscope,
sulfur concrete, sand, Portland cement.

Kirish.

Tarkibida oltingugurt tutgan beton - bu kimyoviy jihatdan o'zgartirilgan oltingugurt polimer va
agregatlardan tashkil topgan termoplastik kompozit betondir. Ushbu tadgigot bargaror qurilish materiali
sifatida ishlab chigilgan yangi otingugrtli betonning tavsifiga garatildi. U sanoat yonilg'isi tarkibidagi
oltingugurt, uchuvchan kul, tozalash goldiglari va qumlardan faol to’Idiruvchi moddalari bilan o'zgartirilib
tayyorlanadi. Organik modda kimyoviy modifikator sifatida ishlatiladi, unga arzon sanoat mahsulotlarini
go'shimcha sifatida qo’shiladi, yangi oltingugurtli beton Portland sement bilan ragobatlasha oladigan
bargaror, mahsulotdir. Tajriba natijasida hosil bo'lgan oltingugurt polimerizatsiyasini tasdiglash uchun
termik tahlil, rentgen nurlanish diffraktsiyasi va faza bilan hal qilingan rentgen-absorbsiya
spektroskopiyasini 0'z ichiga olgan bir gator xarakteristik tahlillar o'tkazildi. Bundan tashgari, mexanik
sinov, ichki genetik tuzilishini tahlil gilish va elektron skanerlash mikroskopik tadgiqotlar natijasida ushbu
yangi oltingugurtli beton samarador, atrof-muhitga zararsiz, bargaror qurilish materiali sifatida
baholanmoqda.

Portland sementi ohaktoshni pechda 1400 °C dan yuqori haroratlarda qizdirilishini talab giladi va
bir necha soat davomida klinker materiallarini hosil giladi. Pechkalarni yogish uchun yoqilg'i yoqilganligi
va ohaktoshni kalsiy oksidiga aylantirilib, karbonat angidrid chiqgarilishi natijasida, har bir sement uchun
taxminan bir tonna karbonat angidrid hosil bo'ladi va dunyodagi antropogen CO; hosil bo'lishining 5 foizini
tashkil giladi [1, 2]. An'anaviy sement ishlab chigarishdan fargli o'laroq, oltingugurt asosidagi sement
ishlab chigarish yuqori energiya yoki to'g'ridan-to'g'ri karbonat angidrid chigindilariga tayanmaydi [3-5].
Bundan tashqari, oltingugurt global miqyosda ortigcha profitsitga ega. Oltingugurt 10 % dan ortiq
konsentratsiyadagi neftning uchinchi keng targalgan kimyoviy elementi bo'lib, uni neft va gazni gayta
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ishlashda atrof-muhit cheklovlariga duchor bo'Imogda [6]. Shunday qilib, ushbu jarayonlarning mahsuloti
sifatida oltingugurtning katta miqdori mavjud. Bundan tashqari, oltingugurt o'zi sanoat ishlab
chigarishining qo'shimcha mahsuloti bo'lgani uchun oltingugurt asosidagi beton yordamida karbonat
angidrid chigindilarining migdori kamayishi mumkin [3].

Oltingugurt asosidagi beton bu mineral agregatlar va oltingugurtning termoplastik tarkibiy
gismidir. Elementar oltingugurt yordamida olib borilgan tadgiqotlar shuni ko'rsatadiki, u muzlatish va
eritish davrlari kabi jiddiy chidamlilik muammolariga ega [7-10]. Oltingugurt hosil bo'lishi uchun
oltingugurt va agregatlar issiq holda aralashtiriladi va sovutilganda beton mahsulotlarda suyuq oltingugurt
birlashtiruvchi dastlab monoklinik oltingugurt (Sg) ga aylanadi. Sovutishni davom ettirganimizda, material
rombik oltingugurtga (Sa) o'tishi bilan gattiq fazaga o'tadi, bu esa materialning gisqgarishiga olib keladi. Shu
sababli, oltingugurt asosidagi  betonning chidamliligini  oshirish  maqgsadida  oltingugurtni
polimerlashtiradigan kimyoviy modifikatorlar qo'shiladi. Ushbu o'zgartirilgan oltingugurtli beton polimer
oltingugurtli beton (POB) deb nomlanadi. Kislotali va sho'rlangan muhitlarga mukammal garshiligi tufayli
qurilish materiali sifatida ishlatilsa bo’ladi. Shuningdek, ushbu bog'lovchilar ifloslangan tuprogni va
yadroviy chigindilarni samarali ravishda bargarorlashtiradi [3].

An‘anaviy gidravlik sement betonlaridan fargli o'larog, odatiy Portland sement betonlari uchun 28
kungacha solishtirganda, oltingugurtli beton suvga muhtoj emas va bir necha kun ichida to'liq quvvatga
erishishi mumkin. Oltingugurtni samarali polimerizatsiya gilish uchun bir nechta organik kimyoviy
modifikatorlar ishlab chigilgan [11].

Keng targalgan o'zgartirgichlar eritilgan oltingugurt bilan ishlov berilganda, organik
modifikatorlarda to'yinmagan uglevodorodlar suyuq Sg zanjirlarini parchalaydi va uzoq zanjirli
polimerlarni hosil giladi. Polimerlashtirilgan chizigli oltingugurt zanjirlari chidamliligini yaxshilaydi.
Modifikatsiyalangan beton ekologik jihatdan bargaror va bardoshlidir [4].

Tajriba gismi

Oltingugurtli beton ishlab chigarishda to’Idiruvchi moddalarini oldindan tayyorlash kerak bo'ladi
(kul va mayda kvarts). Aralashmaning hisoblangan nisbhati 58 % qum, 12 % kul, 29,8 % oltingugurt va 0,2
% organik modifikator tanlandi (1-jadval). Kul an‘anaviy sementit betonda o'zining pozzolanik reaktsiyasi
uchun ishlatiladi, bu esa mahsulotning uglerod bog lanishini kamaytirishi mumkin, oltingugurtli beton
(qum bilan birga) da kul polimerizatsiya uchun potentsial reaktsiya joylarini ta'minlash va kompozitsiyani
to'ldiruvchi gism sifatida ishlatiladi.

Natijalar va ularning tahlili

Oltingugurtli betonga kul qo'shilishi aralashmaning yumaloq shakli va mos o'lchamdagi
to’ldiruvchi modda bo’lganligi tufayli mustahkamlik va ishchanlikni yaxshilashda foyda beradi. 1-rasmda
elementar oltingugurt va uchuvchi kul zarralari, tartibsiz shakllangan zarrachali elementar oltingugurt va
o'lchamlari (diametri mikron yoki undan kam) va uchuvchi kul zarrachalarining sferik skanerlovchi
elektron mikroskopik tasviri keltirilgan. Dastlabki bosgichda to’ldiruvchi mahsulotlar va organik
modifikator aralashtiriladi va 170 - 180 °C haroratda 2 soat davomida isitiladi. Zarrachalar hajmini
kamaytirish uchun materiallar elementar oltingugurt bilan birlashtirildi va 1 mm uzunlikdagi ogadigan
tegirmon orgali gayta ishlandi. Keyin aralashma isitilib, eritilgan holatda 135-145 °C da soat davomida
aralashtirilib, sovutish uchun qoliplarga quyiladi. Eritma namunalarining o'rtacha zichligi 2282 (+ 41) kg /
m? ni tashkil etdi.

| T —————— |
250pm

1-rasm. Tarkibida oltingugurt tutgan betonning skanerlovchi elektron mikroskopda olingan tasviri.
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2-rasm. Tarkibida oltingugurt tutgan betonning rentgen fazaviy tahlil difraktogrammasi

2-rasmda Tarkibida oltingugurt tutgan betonning rentgen fazaviy tahlil difraktogrammasi keltirilgan.
Rentgenogramma asosida tuzilgan 3-rasmdan ko'rinib turibdiki oltingugurtli beton tarkibida S, SiO»,
CaCQOs, CaSiOs, Alx(SiO4)(OH), molekulalari borligi aniglandi.

1-jadval
Oltingugurtli beton aralashmaning nisbati
. . Organik .
Oksid Oltingugurt Qum Uchuvchan Kul modifikator Hammasi
mas.% 29,8 58 12 0,2 100

Quyidagi 2-jadvalda tarkibida oltingugurt tutgan betonning rentgen fazaviy tahlildagi yutilish
cho’qgilariga tegishli ma lumotlar keltirilgan

2-jadval
Oltingugurtli betonning difraktogramma ma’lumotlari
2 theta -
Ne skanerlash Piklari [cts] FWHN([) left [20 | d tekisliklar aro I-piklar zichligi
burchagi [26°] ] masofa [A]
1 20,9291 1152,26 0,0951 4,24110 26,82
2 23,1432 2619,77 0,1398 3,84013 60,97
3 26,7030 4296,72 0,0883 3,33572 100,00
4 27,5641 424718 0,06130 3,23348 98,85
5 27,8072 1068,75 0,1858 3,20572 24,87
6 39,5710 4245,56 0,0550 2,27563 98,81
7 75,7682 1162,20 0,0833 1,25442 27,05

Oltingugurtli betonning Debay — Sherrer tenglamasiga muvofiq zarrachalar hajmini hisoblashda
formulaga keltirilgan giymatlar bo’yicha hisoblab topiladi Misol:
d=K2/ BcosO d=0,94%1,54178 / 0,951*0,2=76,19
Oltingugurtli betonning Debay — Sherrer tenglamasiga muvofiq zarrachalar hajmini hisoblash:
Oltingugurtli betonning Debay — Sherrer tenglamasiga muvofig d(nm) o’rtacha zarrachalarning
0 Ichami 84,14 ga teng ekanligi hisoblab topildi.

3- jadval
Oltingugurtli betonning difraktogramma ma’lumotlari asosida hisoblangan zarrachalar hajmi
2 theta skanerlash d (nm) kristallarnin d(nm
Ne burchagi [26°] FWHM left [26°] é‘rta)cha o0 Ichami ’ o‘r(tach)a
1 20,9291 0,0951 76,19
2 23,1432 0,1398 51,83
3 26,7030 0,0883 85,25
4 27,5641 0,06130 118,21 84,14
5 27,8072 0,1858 39,00
6 39,5710 0,0550 131,7
7 75,7682 0,0833 87,30
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Xulosa

Ushbu tadgigotda neft va neft mahsulotlarini katalitik krekinglash jarayonida oltingugurt, kul va
sanoat go'shimchalaridan foydalangan holda yangi oltingugurtli beton tavsiflandi. Oltingugurtli beton
ishlab chiqgarilishi arzon kimyoviy modifikatorga (ya'ni, gayta ishlash zavodlarining qo'shimcha mahsuloti)
tayanadiganligi sababli, ushbu material bargaror qurilish materiali uchun amaliy va igtisodiy jihatdan
samarali echim bo'lishi mumkin. Yuqori haroratda neftni katalitik krekinglashdan kelib chiggan
oltingugurtning polimerizatsiyasi kulni va qo shimchalarni ushlab turish uchun qonigarli majburiy
Xususiyatga ega ekanligi tasdiglandi.
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POLIVINILXLORID PLASTIKATI ASOSIDAGI ANIONITNING FIZIK-KIMYOVIY
XOSSALARI

Qutlimuratov N.M.%, Tursunmuratov O.X., Bekchanov D.J.2
Toshkent viloyati Chirchiq davlat pedagogika instituti
2Mirzo Ulug bek nomidagi O zbekiston milliy universiteti

Annotatsiya. Ushbu magolada mahalliy xom-ashyolar asosida olingan tarkibida amin saglovchi
(PVX-A-N-1) anionitning ayrim fizik xossalari o‘rganildi. Anionitning SAS giymatiga madifikatsiyalanish
jarayonidagi haroratning ta’siri, modifikatsiyalash jarayonining davomiyligiga bog‘ligligi o‘rganildi.
Modifikatsiyalash uchun mugbul harorati 140-145°C.

Kalit so‘zlar: polivinil xlarid, anionit, sorbent granula, plastikat.

Du3MKO-XMMUYeCKHe CBOJCTBA AHMOHMTA HA OCHOBE NMOJTUBUHUIXJIOPUAHBIX IVIACTUKOB
AanHoTanum. VM3ydeHbl HEKOTOpbIe PU3NIECKHE CBOMCTBA aMHHOCOIEpIKaIleld aHHOHOOOMEHHOM
cmomsl  (ITBX-A-H-1), Ha OCHOBE MECTHOTO ChIpbs. M3ydeHO BIMSIHHE TEMIIEpAaTyphl B IPOIECCE
Momu¢ukanuu Ha BenunHy COE aHHOHMTA, a Takke 3aBUCHMOCTh Tporiecca MOTU(GUKAIIUN OT BPEMEHHU.
OnruMansHas TeMieparypa i Mogudukanuu 140-145°C.
KiroueBble cjioBa: MOTHBUHIIIXIIOPU, aHHOHUT, TpaHyJa COPOCHTA, IIacTH(GUKATOP, AHUOHUT.
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Physical and chemical properties of anoint based on polyvinyl chloride plastics
Abstract. Some physical properties of the amine-containing anionite (PVC-A-N-1), obtained from
local raw materials, were studied. The effect of temperature during the modification process on the SEC
(Static exchange capacity) value of the anionite, the time dependence of the modification process was
studied. The optimum temperature for modification is 140-145°C.
Keywords: polyvinyl chloride, anoint, sorbent granule, plasticizer.

Kirish

Suv yer yuzidagi hayot uchun eng muhim birikma bo‘lib, ichimlik suvi XXI asrning asosiy hal
qilinishi kerak eng muhim bo‘lgan global muammosidir. Sof va ifloslanmagan suv barcha tirik
organizmlarning asosiy talabidir. Yerning 71% dan ko‘proq yuzasi suv bilan qoplangan, texnologiya va
sanoatning jadal rivoji tufayli xalgaro standartlarga muvofiq atigi 1% suv ichilishi mumkin. Suvni
ifloslanishining asosiy manbalari sanoat karxonalari, gishloq xo‘jaligida ishlatiladigan turli xil kimyoviy
moddalardir. Igtisodiyotning asosini sanoat-korxonalar va kimyoviy zavodlar tashkil giladi, ularning
doimiy ishlashini ta’minlash, atrof-muhitga va atrofida isteqomat giluvchi xalgga zararini kamaytirish
kimyogarlar oldida turgan vazifalardan biridir. Sanoat-korxonalarning faoliyati, shahar ogava suvlari, atrof-
muhit va global o‘zgarishlarga sabab bo‘lmogda. Og‘ir metallar, bo‘yoglar va mikroorganizmlarning
mavjudligi ham, inson salomatligi, suv tizimlari va atrof-muhit uchun juda xavflidir. Og‘ir metall ionlari va
bo‘yoglarning oz migdori ham inson uchun xavf tug‘diradi va turli kasalliklarga sabab bo‘lishi
mumkin(Jamil va boshg., 2010; Xon va boshg., 2008; Singh va boshqgalar, 2010; Peng va boshqalar,
2004). Bunday zaharli elementlar va birikmalarni yo‘q qilish yoki past konsentratsiyada bo‘lishini
taminlash chuqur ilmiy izlanishlarni taqoza qiladi. Hozirgi vaqtga qadar zaharli og‘ir va rangli metallar,
bo‘yoqlar, pestitsidlar, o‘g‘itlar, organik kislotalar, fenolli birikmalar, galogenlangan ifloslantiruvchi
moddalar va boshgalar olib tashlash uchun turli xil texnologiyalari ishlab chigilgan: flokulyatsiya, ivish, ion
almashish, teskari osmos, membranani filtrlash, elektrokimyo, fotoelektrokimyosi, rivojlangan oksidlanish
jarayonlari va biologik usullar samaradorligining turli darajalarini namoyish etdi(Ju va boshqalar, 2016).
Ko‘pchilik usullarda suvni tozalash samaradorligi past bo‘lishi, tejamkor emasligi, zararli qo‘shimcha
moddalar ishlatilishi, atrof muhitga ko‘proq potentsial zaharli kimyoviy moddalar qo‘shilishi va iqtisodiy
jihatdan gimmatligi bilan izohlanadi [1]. Texnologik suv tarkibidagi mavjud ionlarni tozalash uchun sanoat
miqyosida eng keng targalgan va qulay usuli ionitlar ishtrokida ion almashinish usulidir. lonitlar ogava
suvlarni tuzsizlantirishda, gimmatbaho va rangli metallarni eritmalardan ajratib olishda, gidrometalrugiya
sanoatida eritmalarni konsentratsiyalashda, farmatsevtika sohasida dorilarning analizi, analitik va
bioorganik kimyolarda va boshqa juda ko’plab sohalarda qo’llaniladi. Hozirgi kunda sanoat korxonalarida
tarkibida amino guruh saqlovchi polimerlardan AB-17, A-100 Ba IA-1 kabi anionitlar ishlatiladi [2-4].
Bularning barchasi mahalliy emasligidan, chet-eldan valyuta hisobiga kelishini hisobga olgan holda
mahalliy xomashyolardan ionitlarni sintez gilish amaliyotga keng joriy qilish dolzarb sanaladi.

Shularni e’tiborga olgan holda, ilmiy izlanishimizning asosiy magqsadi ekologik jihatdan toza,
igtisodiy samaradorlikka ega, mahalliy xom-ashyolardan anionit sintez qilishni maqsad qilib qo‘ydik.
Buning uchun “Navoiy-Azot AJ” zavodida ishlab chigariladigan PVX (polivinil xlorid) plastikati asosida
amin guruh saglagan anionit sintez gilindi [5]. Olingan anionitning ayrim fizik xossalarini o‘rganish
asosida standart sharoitni aniglashni o‘z oldimizga magsad qilib qo‘ydik.

Tajribaviy gism.

Ushbu ishda polivinilxlarid plastikatini aminobirikmalar bilan modifikatsiyalash jarayoniga vaqgt va
haroratning ta’siri anionitning statik almashinish sigimi (SAS) giymatiga asoslanib o‘rganildi. Buning
uchun bir xil sharoitda, bir xil migdorda, bir xil haroratda turli xil vaqt oralig‘ida modifikatsiyalash va bir
xil sharoitda, bir xil migdorda, bir xil vaqgtda turli xil harorat oralig‘ida modifikatsiyalash olib borildi.
Olingan anionit avval kislotada keyin esa ishgorda aktivlantirildi va neytral holga kelguncha yuvildi.
Neytral holdagi anionit 0,1 N HCI da eritmasida bir sutka goldirildi. Xlorid kislotada goldirilgan anionit
solingan kislota eritmasi 0,1N NaOH bilan titrlanib, SAS giymati aniglandi.

1000k, ——eky0a
10eg

10
1

lonitning SAS giymati quyidagicha hisoblandi: SAS ,ionic =
ki — V (ishqor) / V (kislota)=1 nazariy,

k. — V (dastlabki kislota) / V (ishqor)

a — sorbsiyalangan HCI ga sarflangan ishgor hajmi,

g — sorbent massasi

SAS birligi mgeekv/g.
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Natijalar va ularning tahlili.

Yugoridagi formula asosida olingan natijalar giymatlaridan quyidagi grafik shakillantirildi.
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2-rasm. SAS giymatiga haroratning ta'siri

Olingan natijalardan shuni aytish mumkinki, anionitning SAS giymati modifikatsiyalanish

haroratiga bog’liq. Muqobil harorat 413-418 K orasida, madifikatsiyalash vaqti esa 240-270 minut ekanligi

aniglandi.

Xulosalar
PVX asosidagi anionitning SAS giymati vaqtga bog‘liq ekanligini grafikdan ko‘rish mumkin.

Vagqtning ortishi bilan SAS giymati ortib boradi. Madifikatsiyalash uchun eng magbul vaqt oralig‘i qilib
240-270 minut tanlandi.

PVX asosidagi anionitning SAS giymati haroratga bog‘liq ekanligini grafikdan ko‘rish mumkin.

Haroratning ortishi bilan SAS giymati avval ortib boradi ma’lum haroratdan keyin kamaydi. Bu jarayonni
PVX plastikatida destruksiya jarayoni ketishi bilan izohlash mumkin. Madifikatsiyalash uchun eng magbul
harorat oralig‘i qilib, 413-418 K belgilandi.
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UDK: 544.473:547.313:662.75
POLIOKSIDLI KATALIZATORLAR SINTEZI VA UNING XARAKTERISTIKALARI

Saidov X.M., Sayitqulov Sh.M., Muxamadiyev N.Q.
Samargand davlat universiteti
E-mail: xmsaidov@gmail.com

Anotatsiya. Ishda yengil uglevodorod (C1—Cs) larning konversiyasi uchun cho’ktirish, “zol-gel”
usullaridan foydalanib, katalizatorlar sintezi amalga oshirilgan. Sintez jarayonida qo’zg’almas faza sifatida
mahalliy xom-ashyo bentonitdan olingan nanoo’lchamli, mezog’ovakli Al,O3 ishlatilgan. Olingan
katalizatorlarning element tarkibi Ni, Zr, V, Cr, Al, O, Ti, Mg lardan, fazaviy tarkibi esa TiOz, MgO, NiO,
Cr203, Al16703, NiO, TiO», Al20s, Zr3NiO lardan iborat ekanligi aniglandi.

Shuningdek, katalizatorlarning sorbsion xarakteristikalari geksan va benzol bug’larining
adsorbsiyasi orqali o’rganilgan. Olingan katalizatorlarning solishtirma sirt yuzasi 165-210 m?g oraligda,
g’ovaklarning o’rtacha o’lchami 1,80-2,00 nm, g’ovaklarning solishtirma hajmi ham 0,71-0,87 sm®/g
hamda monogavat sig’imi (am, mol/kg) 3,72 + 1,08 dan 2,48 + 2,18 gacha oraliqda ekanligi aniglangan.

Kalit so’zlar: katalizator, konversiya, difraktometriya, tekstur xarakteristika, skanerlovchi elektron
mikroskopiya, element tahlili, rentgenografiya, sorbsiya izotermasi.

CuHTe3 NOJTHOKCHIHBIX KATAJIM3aTOPOB U UX XaPAKTEPUCTUKH
AnHoranus. PaboTa 3akirodanach B CHHTE3€¢ KaTallM3aTOPOB KOHBEPCHH JIETKUX YTIICBOJOPOJIOB
(C1-C4) ocaxxneHneMm H 307b-Telb MeTogaMu. Hanopasmepusiii Mesomopuctbiii AlOs, mOMydeHHBIH U3
MECTHOTO ChIpb¢ OCHTOHHTA, WCIOJIB30BAJICsl B KAayeCTBE HOCUTENb B Mpolecce cuHTe3a. OmpenereH
9JIEMEHTHBIN COCTaB MONYyYeHHBIX KaTanmsatopoB Ni, Zr, V, Cr, Al, O, Ti, Mg u ¢azoslii coctaB TiO»,
MgO, NiO, Cr20s3, A|1,5703, NiO, TiOz, A|203, Zl’gNiO.

CopOIHMOHHBIE XapaKTEPUCTUKHA KAaTaIM3aTOPOB M3y4alld TaKkKe MO aJcopOlMy MapoB rekcaHa M
Gen3ona. YenpHas TOBEPXHOCTh MONYYEHHBIX KATalu3aTOPOB HAXOAATCA B jauamazoHe 165-210 mr,
cpemmuii pasmep mop 1,80-2,00 uM, ynenbHEI 06beM mop 0,71-0,87 cM®/r m emkocTs MoHOCHOS ( am,
MOJTB/KT') B Jriama3one ot 3,72 + 1,08 no 2,48 £ 2,18.

KiroueBble coBa: KaTanu3aTtop, KOHBepcHs, Iu(pdpakToMeTpusi, TEKCTYpHBIE XapaKTEePUCTHKH,
CKaHMPYIOIIAs 3JIEKTPOHHAS MUKPOCKOIIHS, JJIEMCHTHBIA aHaJN3, peHTreHOorpadus, H30TepMa COPOIIHH.

Synthesis of polyoxide catalysts and their characteristics

Abstract. In the work the synthesis of catalysts for the conversion of light hydrocarbons (C1-C4)
by precipitation and sol-gel methods. Nanosized mesoporous Al,Os, prepared from local raw material
bentonite was used as a carrier in the synthesis process. It was determined that the elemental composition
of the prepared catalysts consists of Ni, Zr, V, Cr, Al, O, Ti, Mg, the phase composition consists of TiO»,
MgO, NiO, CI’zOs, A|1,57O3, NiO, TiOz, A|203, erNiO.

The sorption characteristics of the catalysts were also studied by the adsorption of hexane and
benzene vapors. The specific surface area of the catalysts is in the range of 165-210 m?/g, the average pore
size is 1.80—2.00 nm, the specific pore volume is 0.71-0.87 cm®/g, and the monolayer capacity (am, mol/kg)
is in the range from 3.72 +1.08 t0 2.48 + 2.18.

Keywords: catalyst, conversion, diffractometry, texture characteristics, scanning electron
microscopy, elemental analysis, X-ray diffraction, sorption isotherm.

Kirish

Tabiiy gaz—yoqilg’i energetika va kimyoviy ishlab chigarishda eng ko’p qo’llaniladigan, kimyo
sanoatining mahsulot olinadigan eng muhim xom-ashyosi hisoblanadi. Arzon va sifatli energetika vositasi
vodorod yoqilg’isini ishlab chiqarish, yuqori sifatli uglevodorod yoqilg’isi sintezi, asosiy organik moddalar
sintezi tabiiy gaz asosida olib boriladi. So’nggi vaqtda vodorod energetikasining rivojlanishi, vodorodning
turli energetik jarayonlarda ishlatilishi: asosiy yoqilg’i sifatida yoki uglevodorodlarni yaxshilovchi
go’shimcha sifatida qo’llanilishi natijasida tabiiy gazga bo’lgan ehtiyoj ortib bormoqda [1,2,3]. Tabiiy gaz
asosida olinadigan dastlabki xom-ashyo bu sintez gazidir. Sintez gazi asosan tabiiy uglevodorod
manbalaridan, jumladan tabiiy gaz asosini tashkil giluvchi metanni konversiyalash orqgali olinadi [4].
Metanni konversiyalash orqgali olinadigan sintez gazi boshga uglevodorod manbalaridan olinadigan
mahsulotga nisbatan effektiv va selektiv bo’lib, so’nggi vaqtda sanoat miqyosida ishlab chiqarish hajmi
yildan-yilga ortib bormoqda. Ushbu jarayon yuqori harorat va katalizator orgali amalga oshiriladi. Biroqg,

27


mailto:xmsaidov@gmail.com

ILMIY AXBOROTNOMA KIMYO 2020-yil 5-son

ushbu jarayonda haroratni pasaytirish, yuqori seliktiv, stabill va arzon katalizator sintezini amalga oshirish
dolzarb muammolardan biridir [5,6].

Kimyoviy texnologiya rivojlanishining geterogen kataliz sohasidagi tendentsiyalaridan biri yangi
katalitik tizimlarni izlash va ulardan samarali foydalanish uchun yangi qurilmalar (katalitik reaktorlar)
yaratishdir. Hozirgi vaqtda geterogen kataliz sanoatning barcha tarmogqlarida qo’llanilib kelinmoqda va
qayta ishlash sanoatining barqaror o’sishi katalizatorlarning qo’llanishiga bog’liq. Muhim kimyoviy
jarayonlar uchun zamonaviy va ragobatbardosh mahalliy katalizatorlarning to'liq yetishmasligi va past
sifati, xorijiy valyuta evaziga chetdan katalizator sotib olishga olib kelmoqda. Ichki bozorni yugori
selektivlikka ega, raqobatbardosh katalizatorlar bilan ta’'minlash, ularni sanoatda qo’llash nuqtai—nazaridan
dolzarbdir [7,8].

Sintez gazi bu—metan kimyosi va neft kimyosini bir biriga bog’lovchi ko’prikdir. Metan va uning
gomologlarini kislorodli, suv bug’i va karbonat angidrid orqali konversiyalab sintez gazi olishda davriy
sistemaning VIII guruh qo’shimcha guruhcha elementlari Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn va ularning
oksidlaridan tayyorlangan katalizatorlar yuqori seliktivga ega [9].

Hozirgi vagtga kelib, metanning konversiyasi jarayonida noyob, gimmat metallar o’rniga Ni va
ba’zi VIII guruh metallari asosisida sintez qilingan katalizatorlar qo’llanishga o’tilgan bo’lib, ushbu jarayon
uchun Ni katalizatori aynigsa seliktiv hisoblanadi hamda eng ko’p qo’lllaniladi.

Asosiy neft mahsulotlarini ishlab chiqarishda sintez gaziga bo’lgan ta’lab keltirib o’tilgan [10].
Lekin, hali ham sintez gazi olishda eng magbul sharoit va katalizatorlar tanlangan emas va ilmiy izlanishlar
davom etmoqda.

Sanoatda qo’llaniladigan qattiq katalizatorlar odatda individual moddalar bo’lmay, ular kontakt
massasi deb ataladigan murakkab aralashmadir. Bu aralashmada ba’zilari qo’zg’aluvchan va qo’zg’almas
faza vazifasini bajarsa, ba’zilari katalizator vazifasini bajaradi. Ni katalizatori yuzasini koks qoplanishini
oldini oladigan qo’zg’almas fazalar qatori:

o—Al,O3 > 'Y—A|203 > Sj0; > 0—AlL,O3z > Si0, > ZrO, > MgO.

Katalizatorning kristall strukturasi uning g’ovak tuzilishini belgilashda muhim ahamiyatga ega. Bir
moddaning turli xil kristall modifikatsiyalari turli xil katalitik faollikga ega bo’lishi mumkin. Misol uchun
Al>O3 ning turli xil modifikatsiyalarida ularning tuzilishi, yuza o’lchamlari farq qgiladi. Shuning uchun
katalizator tashuvchisi sifatida sirt yuzasi katta bo’lgan Al>Os ni tanlab oldik. Alyuminiy oksidining barcha
polimorf ko’rinishdagi turlari ichida a—Al,O3 mustahkam struktura va ko’rinishga ega [11].

Metodlar va materiallar

Katalizatorlar sintezi jarayonida quyidagi reaktiv va moddalardan foydalanildi: Ni(NO3)2>-6H,0
(kimyoviy toza 98%), ZrO(NOs), -2H,O (kimyoviy toza 98%), MgO (kimyoviy toza 98%), Al>O3
(kimyoviy toza), TiO2 (kimyoviy toza 98%), Cr.O3 (kimyoviy toza 98% ), V20s (kimyoviy toza 98%).

Katalizatorlarni sintez gilish cho’ktirish va zol-gel metodlaridan foydalanildi. Olingan katalizator
namunalarining fizik—kimyoviy xarakteristikalari: element tarkibi, fazaviy tarkibi, rentgen difratometriya
Panalytical Empyrean (XRD), skanerlovchi elektron mikroskopiya SEM EVO MA 10 (Carl Zeiss),
energodispersion rentgen spektrometr bilan jihozlangan (EDS Aztec Energy Advanced X-Act, Oxford
Instruments) (SEM) da tadqiq etildi.

Bizga ma’lumki, katalitik jarayonlarda asosan mezo va mikrog’ovakli katalizatorlar yuqori
katalitik faollikka ega. Bunday tipdagi katalizatorlar olishning eng samarali usullardan biri bu “zol-gel”,
cho’ktirish usullaridir. Shu magsadda, yengil uglevodorodlarning (C1—Ca) konversiya jarayoni uchun
mahalliy Xxom-ashyolardan foydalanib, nanoo’lchamga ega, ba’zi d-elementlar oksidlari asosida
katalizatorlar sintezi amalga oshirildi. Katalizator sintez gilish jarayonida mahalliy xom-ashyo bentonitdan
olingan Al;O3 dan qo’zg’almas faza sifatida foydalanildi. [12]. Nikel katalizatorining bargarorligini
ta’minlash magsadida ishqoriy [13], ishqoriy yer metallari [14] va ba’zi d—element oksidlari promotor
sifatida qo’llaniladi. Kam tarqalgan metall oksidlari katalitik jarayonlarda muhim rol o’ynaydi. Hozirgi
vaqtga kelib, qo’zg’almas fazada noyob metallar o’rniga arzon ikki va ko’p komponentli metallar
qo’llanilishi sifatli va arzon katalizatorlar ekanligi isbotlangan. Shuning uchun qo’zg’almas fazada
qo’shimcha komponentlar sifatida MgO, TiO2, Cr.03 hamda V.05 oksidlaridan foydalanildi.

Sintez jarayoni quyidagicha amalga oshirildi. Reaktivlarning nitratli tuzlari suvda eritib olindi.
Olingan namunalar magnitli aralashtirishga aralashtirilgan holda gaynash haroratiga keltirilgan nikel (1)
nitrat kristallogidrati, sirkoniy nitrat, magniy oksidi, alyuminiy oksid aralashmalari ustiga natriy
karbonatning ikki karra ko’proq eritmasiga qo’yildi. Olingan suspenziya gaz pufakchalari hosil bo’lishi
to’xtaguncha yarim soat davomida gaynatildi. So’ngra sovitilib sentrafugalandi va pH=7 gacha distillangan
suv bilan yuvildi. Hosil bo’lgan cho’kma 60°C da ikki soat va 110°C da 4 soat davomida quritildi. Keyin
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daqiqasiga 10°C ko’tarilib borish tartibiga qo’yilib, kuydirish pechida 900°C haroratda 4 soat davomida
ushlab turildi.

Natijalar va ularning tahlili

Ma'lumki, faol va bargaror katalizatorning shakllanishida uning faol sirt morfologiyasi, fazaviy va
kimyoviy tarkibi ta'sir qiladi. Shu sababli katalizator tabiatiga tashuvchining ta’sirini o’rganish uchun sintez
gilingan katalizatorlarning element tarkibi, fazaviy tarkibi, rentgen difratometriya (XRD) va skanerlovchi
elektron mikroskopiya (SEM) usullarida baholandi.

Katalizator namunalarining fazaviy tarkibi, difraktogrammalarini olish uchun “Panalytical
Empyrean” rentgen difraktometridan (Toshkent “Ilg’or texnologiyalar markazi”’) foydalanildi. Rentgen
difraktometrning parametrlari: CuK,—nurlanish (B—filtr, Cu, 1,5406A° tok rejimi)ni tashkil etdi. Bunda
kuchlanish 30 kVni, naydagi tok quvvati 10-20 amperni tashkil etdi.

Casaizanor-11

®
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1-rasm. Sintez gilingan katalizatorning difraktogrammasi tahlili

Birinchi bosgichda namunalarning difraktogrammalaridan rentgen nurlarining intensivliklari
hisoblandi. Katalizator tarkibiga kiruvchi fazalarning strukturalari va difraktogrammalari Diffraksiya
bo'yicha xalqaro ma’lumotlar markazi (International Center for Diffraction Data — ICDD) bazasida gayd
qilingan ma’lumotlar va adabiyotlardagi ma’lumotlar bilan tagqoslandi.

Difraksiyaga uchragan rentgen nurlarining intensivligi bir elementar yacheykadagi turli atomlar
sochgan to‘lginlarni ustma—ust qo‘yish orqali aniglandi [15,16].

Namunalarning fazaviy tarkibi Kkalibrlash standartlari asosida yarim miqdoriy usul bilan tahlil
gilindi. Olingan natijalar 1-2-rasmlarda keltirilgan. Shunday qilib, yuqorida gayd etilgan yondoshuv
bo‘yicha gilingan RFA tekshirilayotgan Katalizatorlarning fazaviy tarkibini identifikatsiyalashda ishonchli
natijalarni beradi.

Dastlabki keltirilgan rentgen difraktogrammasidan ko’rishimiz mumkinki, rentgen spektrining
chigishi 20 = 4.9880° da kuzatildi, spektrning tugashi 20 = 89.9820° ni tashkil etdi. 26 = 27.5379° da eng
yuqori intensivlik /1o = 100.00 tashkil etdi, golgan 26 =36.1826° da I/lo = 49.19 ni, 20 = 54.4267° da I/lo =
63.52 ni, 26 =56.7328° da I/lp = 19.55 holatlarda pastroq intensivlikka ega spektrlar hosil bo’lishi
kuzatildi.

= aluminom oxids - Al-O-
— ) omida - Zels

| 1 |

2-rasm. Sintez gilingan katalizatorning difraktogrammasi tahlili
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Ikkinchi namunaning rentgen spektrining chigish holati ham 26 = 4.9880° garadusda kuzatildi,
spektrning tugashi 26 = 89.7545° ni tashkil etdi. 26 = 27.7306° da I/lop = 100.00 eng yuqori intensivliklar
esa kuzatildi, 26 =36.3658° da /1o = 44.25 ni, 26 = 54.5936° da I/1o = 23.40 ni, 26 = 56.9007° da /1o
= 19,57 26 = 69.2543° esa /1o =17,80 giymatlarga teng bo’lgan spektrlar hosil bo’lishi kuzatildi.

Birinchi namunaning komponent tarkibi Al,Os, NiO, TiO ekanligi va kristall fazaviy tarkibi kubik,
monoklinik va tetragonalligi, refraksion kod giymatlari 01-088-1609, 03-065-6920, 01-076-9000 ni tashkil
etdi. Ikkinchi namunaning ham kristall fazaviy tarkibi birinchi namunaniki kabi ekanligi, lekin komponent
tarkibi Al,O3, NiO, ZrO, va refraksion kod giymatlari 01-080-2532, 01-075-4818, 01-085-0459 bilan farg
qilishini ko’rishimiz mumkin.

Sintez gilingan namunalar skanerlovchi elektron mikroskopda tekshirishdan avval 14 nm
galinlikdagi uglerod bilan qoplandi va namunalar vakuum holatiga 2 soat saglandi. Asbobdagi
tezlashtiruvchi kuchlanish 20 kV, elektron zondning tok kuchi 1,4nA, spektrning yig’ilib borish vaqti 100
sekund, intensivlik 27 ming imp./sek.

3-rasm. Katalizatorning sirt yuzasining 50u gacha kichraytirilgan tasviri (a), Katalizatorning sirt
yuzasining 100p gacha kichraytirilgan tasviri (b), Katalizatorning sirt yuzasining 100p gacha
kichraytirilgan tasvirdagi o’Ichamlari (c), Katalizatorning sirt yuzasining 20p gacha kichraytirilgan
tasviridagi o’lchamlari (d)

Olingan natijalardan ko’rinib turibdiki, katalizatorlarning sirt yuzasi notekis ekanligi, qo’zg’almas
faza sirtida katalitik markazlarning, NiO ning zarrachalaring tarqgalishini ko’rishimiz mumkin. Hamda
katalizator sirtida joylashgan zarrachalarda adsorbsion g’ovaklar mavjudligi aniglandi. Sirt yuzadagi
g’ovaklar o’lchami 2-5 mkm oraligda bo’lib, notekis tagsimlanganligi kuzatildi (3a,b,c—rasmlar). Sirt
yuzasida targalgan zarrachalarning o’Ichami esa 47—-98 mkm oraligda ekanligi aniglandi (3d—rasm).
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4. a, b —rasmlar. Energodispersion rentgen (EDS Aztec Energy Advanced X—Act, Oxford Instruments)
spektrometridan olingan elementlar tahlili

Ko’pgina elektron mikroskoplarda xususan skanerlovchi elektron mikroskop SEM EVO MA 10
(Carl Zeiss) qurilmasida ham to’lgin tarqalishi va energo dispersion funksiyalarni tadqgig etuvchi
go’shimcha qurilma Energodispersion rentgen spektrometr (EDS Aztec Energy Advanced X—Act, Oxford
Instruments) mavjud. Bu qurilmada xarakterli rentgen nurlanishini qo’zg’atish uchun mikroskopning
elektron nurlari ishlatildi. Elektron mikroskoplarning rentgen mikroanalizi fazaviy anigligi 1mkm aniglikni
tashkil etdi. Ushbu usulda katalizatorlarning belgilangan sirt yuzasida element tahlili (4a,b - rasmlar) va
elementlarning tagsimot kartasi o’rganildi (1-2 jadvallar).

Bu xNiO-yTiO2/Al;03 va xNiO-yZrO,/Al,Os katalizatorlarining sirt yuzasi tagsimot kartalari
element kartasidan ko’rinib turibdiki, birinchi kartadagi elementlarning tarqalishi ikkinchi kartaga nisbatan
yaxshiroq va yorginroq. EDX usuli bilan o’rganilgan katalizatorlarning natijalaridan ko’rinib turibdiki,
ikka namunada ham birlamchi gelda ishlatilgan elementlar bir xil tarkibdagi katalizatorlar sirt yuzasini
hosil bo’lgan.

1-jadval
Katalizator xNiO-yTiO2/Al;,03
Element tarkibi 0 Ti Al Ni Summa
Og’irlik% 46.6 31.2 16.1 6.2 100
2-jadval

Energodispersion rentgen tahlili katalizatorlarning sirt yuzasi hagida miqdor va sifat jihatdan
ma’lumot beradigan asosiy analiz usuli hosoblanadi.

Katalizator xNiO-yZrO,/Al;O3

Element tarkibi (0] Al Ni Zr Summa

Og’irlik% 50.0 48.1 1.5 0.3 100

Katalizatorlarning tekstur va sorbsion xususiyatlari o’rganish uchun ularga benzol va geksan
bug’larining adsorbsiyasidan foydalanib adsorbsiya izotermalari olindi. Adsorbsiya izotermalarini olish
uchun Mak—Ben-Bakraning sezgir kvars spiralli qurilmasidan foydalanildi. Adsorbat sifatida olingan
benzol avval vakuum sharoitida tozalandi, uning bug’ bosimi standart sharoitga kelguncha muzlatilib
so’ngra erigan gazlar chiqarib yuborildi. So’ngra, har bir adsorbsiya sistemasida qoldiq bosim 1,33- 1073
Pa bo’lguncha vakuumlanib, 473K haroratda 8 soat davomida gizdirildi va olingan Katalizator
namunalarida benzol—geksan bug’ining adsorbilanishi orqali sorbsiya izotermalari olindi (5,6—rasmlar).
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5—-rasm. Katalizatorlarga geksan bug’ining 6—rasm. Katalizatorlarga benzol bug’ining
adsorbilanish izotermalari adsorbilanish izotermalari

Olingan sorbsiya izotermalari va BET tenglamasi asosida sorbentlarning solishtirma sirt yuzasi
(Seer), g’ovaklarning o’rtacha diametri (D), g’ovaklarning hajmi (Vy), monoqgavat sig’imi (am) hisoblab
topildi (2-jadval).

Katalizator gatlamlarining solishtirma sirt yuzasi (m%/g) va g’ovak hajmi (sm®/g) ni hisoblashda bir
namunaning umumiy solishtirma hajmi, taglikning solishtirma sirt yuzasi va gatlamning solishtirma yuzasi
yig’indilaridan tashkil topgan degan ma’lumotlardan kelib chiqgan ma’lumotlarlardan kelib chiqqan holda
hisob kitoblardan chigib hisobladik:

Sqat:Snam";Stag , ant:Vnamn;Vtag ,
bu yerda S,4¢ Va Vgq Yotqizilgan gatlamning solishtirma sirt yuzasi (m%g) va g’ovak hajmi (sm*/g);
SnamVa V,am Namunanining solishtirma sirt yuzasi (m%g) va g’ovak hajmi (sm®/g), adsorbsiya
ma’lumotlari asosida aniqlandi;
Stag Va Viqg taglikning solishtirma sirt yuzasi (m%g) va g’ovak hajmi (sm®g), adsorbsiya
ma’lumotlari asosida aniqlandi;
m — katalizator va taglikning massasi.

3—jadval
G’ovak G’ovakning Solishtirma sirt Monogavat
Katalizator Element tarkibi hajmi, o’rtacha yuzasi (BET), sig’imi,

Vhsm®/g | o’lchami, nm S, m?lg om, mol/kg

K1 Ni, Ti, Al, O 0,81 1,80 182 2,48+ 0,18

K2 Ni, Zr, Ti, Al 0,77 1,87 190 3,34 £ 0,36

K3 Ni, V, Cr, Al 0,81 1,80 170 2,57 + 1,56

K4 Ni, Zr, Mg, Ti, Al, O 0,85 1,90 197 3,7+ 0,42

Katalizator tarkibida oksid sistemaning miqdori ortib borishi bilan hamda termodinamik ishlov berish
haroratining 300-800°C oraliqda o’zgarishi bilan katalizatorning solishtirma sirt yuzasi 165-210 m?qg,
g’ovaklarning o’rtacha o’Ichami 1,80-2,00 nm oraligda ekanligi kuzatildi [19]. G’ovaklarning solishtirma
hajmi ham 0,071-0,087 oraliqda ekanligi aniqlandi, lekin g’ovaklarning o’rtacha hajmi o’zgarishsiz qoldi.
Olinga natijalar quyidagi jadvalda keltirib o’tilgan (3—jadval).

Xulosa
Ishda  cho’ktirish,  “zol-gel”  usullaridan  foydalanib  quyidagi  NiO/TiO2/Al;Os3,
NiO/ZrOa/TiO2/Al,03, NiO/V20s/Cr,03/Al03, NiO/ZrO/MgO/TiO2/Al O3 tarkibga ega katalizatorlar
sintezi amalga oshirildi.
Rentgen difratometriya va skanerlovchi elektron mikroskopiya usullarida olingan katalizatorlarning
fazaviy tarkibi TiOz, MgO, NiO, Cr,03, Aly,6703, NiO, TiO,, Al;Os, ZrsNiO hamda element tarkibi Ni, Ti,
Zr, Mg, Al, O, V lardan iborat ekanligi aniglandi.
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Shuningdek, namunalarning sirt yuzasi geksan va benzol bug’ining adsorbsiyasi usulida tekshirildi.
Olingan izotermalardan BET tenglamasi, sorbsiya izotermasi, va g’ovaklarning to’yinish nazariyasi
yordamida katalizatorlarning solishtirma sirt yuzasi o’rtacha 182 + 15 (m?g), g’ovaklarning hajmi 0,77 +
0,08 (sm*/g), g’ovaklarning o’rtacha o’lchami 1,80 + 0,1 nm, monoqavat sig’imi 2,48 * 1,22 (am, mol/kg)
aniglandi.
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ZOL-GEL TEXNOLOGIYASI ASOSIDA FeCl; BIRIKTIRILGAN QATLAMNING SPEKTRAL
XOSSALARINI O°RGANISH

Mirzayev Sh.E., Nasimov A.M., Tashpulatov X.Sh.,
Toshpulatov D.T., Begimkulova Sh.E., Sunnatov X.
Samargand davlat universiteti
sherzod-bek877@mail.ru

Annotatsiya. Ushbu ish zol-gel usulida tayyorlanadigan qattiq materialga dopant sifatida FeCls
biriktirish va uning spektral xossalarini aniqlashga bag‘ishlangan. Biriktirilgan dopantning spektral
xossalari noorganik zol-gel qatlamda o‘rganildi. Bu ishni amalga oshirish uchun anorganik TEOS
asosidagi silikatlar prekursor sifatida ishlatildi. Dopantning spektral xossalariga turli omillar ta’siri
o‘rganildi.

Kalit so‘zlar: dopant, TEOS, spektr, polosa, FeCls, to’1qin uzunligi, absorbsiya, zol, gel.

HccnenoBanne cnekTpaiabHbIX xapakrepuctuk FeCls uMmmoOnin3oBanHoii onTuveckoii MeMOpaHbI
NPUTOTOBJIEHHOI 10 30J1b-TeJIb TeXHOJIOIMH
AnnoTtamus. JlanHas CTaThs MOCBAIICHA HCCICIOBAHUIO CICKTPAIBHBIX  XapaKTEPHCTUK
JIETMPOBAaHHOM onTrueckoi MeMOpanbl FeCls, mpuroToBieHHOl M0 TEXHOTOTHH 30J1b-Tejib. CleKTpalbHbIE
XapaKTEePUCTHUKHU JICTHPYIOLIEH MpUMECH M3y4YeHbl B Heopranmdeckoit memOpane. TEOS ucnons3yercs B
KadecTBe MpeKypcopa. BiusiHre HeCKOIBKUX (PAKTOPOB TAKIKE UCCIICIOBAHBL.
Karouesbie cioBa: jerupyromas jgobaska, TEQOS, cmekrp, momoca, FeCls, mmmHa BOJHBEI,
MOTJIOIIEHHUE, 3071b, TEIb.

Study of spectral characteristics of FeCls; doped optical membrane prepared using the sol-gel
technology
Abstract. This paper deals with study of spectral characteristics of FeCls doped optical membrane
prepared using the sol-gel technology. Spectral characteristics of the dopant are studied in inorganic
membrane. TEOS is utilized as a precursor. Effect of several factors are also investigated.
Keywords: dopant, TEOS, spectrum, band, FeCls, wavelength, absorption, sol, gel.

Kirish

Noorganik materiallar kimyosida zol-gel texnologiyasi yangi materiallar olishning eng asosiy
yo‘nalishlaridan biri hisoblanadi. Zol-gel usulida olingan materialga turli dopantlarni biriktirish esa juda
muhim masalalar qgatoriga kiradi. Bunday materiallarni qo‘llash nanotexnologiyaning laboratoriya
muhitidan sanoat muhitiga o‘tishini ta’minlaydi [1-2].

UB-ko‘rinadigan (elektron yutilish) spektroksopyasi esa eng tezkor analitik usullardan biri
hisoblanib, uni zol-gel texnologiyasi bilan uyg‘unlashtirish yaxshi natijalarga olib kelishi mumkin.
Moddalarning spektral (optik) xossalarini o‘rganish bu materiallarni kelajakda tayyor mahsulot sifatida
ishlatishda muhim hisoblanadi. Bunda eng asosiy masala biriktirilayotgan dopant iloji boricha yangi gattiq
(gel) muhitida o‘z fotokimyoviy xossalarini saglab qolishiga erishishdir [3].

Kimyoviy sensorlarning rivojlanishini tadgiqotchilar yangi materiallar va ular asosidada yangi
texnoligiyalar ishlab chiqish bilan bog‘lamoqda. Dastlab elektrokimyoviy sensorlarda ionli suyugliklardan
foydalanish haqida tadqiqotlar amalga oshirildi. Ionli suyuqliklarning yutug‘i shundaki ular bir vaqtning
o‘zida ham yurituvchi, ham kimyoviy reaktiv vazifasini bajaradi. Turli xildagi funksional analitik
gruppalardan tashkil topgan ionli suyugqliklar sensorlarning turli funksiyalarini bajarishini ta’minlaydi. Bu
yangi yo‘nalish bo‘lishiga qaramasdan ko‘pgina yangiliklar ochishga bashoratlar qilinmoqda. Sensorlarda
istigbolli yo‘nalish nanomateriallar va nanotexnoligiyalardan foydalanish hisoblanadi. Bu haqda gator ilmiy
magolalar chop etilgan [4-5].

Ushbu ishning magsadi zol-gel texnologiyasi asosida hosil gilinayotgan gatlamga dopant sifatida
FeCls biriktirilish sharoitlarini o’rganish, hamda hosil gilingan qatlamlarning spektral xossalarini o’rganish
hisoblanadi.

Tajribaviy gism
Kerakli asboblar va reaktivlar
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Magnit aralashtirgich (LD Didactic), mufel pech (Nabertherm), spektrofotometr (EMC-30PC-UV),
analitik tarozi, temir(lll)xlorid (FeCls), TEOS (SiO4(CzHs)s), bidistillangan suv, nitrat kislota (HNO3),
etanol (C2HsOH).

Tajribada FeClz; ni optik gatlamga biriktirish uchun dastlab FeCls ning suyultirilgan va
konsentrlangan eritmalari tayyorlab olindi. Bu ishni FeCls va distillangan suvning miqdorini o‘zgartirish
hisobiga amalga oshirildi va 0,1; 0,05; 0,01; 0,005; 0,001 M li optimal tarkibli eritmalar tayyorlandi. FeCl3
ning 0,1 M li eritmasini tayyorlash uchun hisoblashlar natijasida 50 ml distillangan suvga 0,811 g FeCls
qo‘shish kerakligi aniqlandi. Dastlab elektron tarozida FeCls tuzidan 0,811 g o‘lchab olindi. O‘lchov
slindirlarida distillangan suvdan 50 ml aniglikda olindi va FeCls bilan aralashtirildi. Tajribalar davomida
FeCls ning yuqoridagi turli xil konsentratsiyali eritmalari xuddi shu tartibda tayyorlandi.

Dastlab optimal tarkibli zol-gel eritmasini tayyorlab oldik. Unga ko‘ra TEOS : C2HsOH : H>O mol
nishatini 1 : 4 : 4 mol nisbatda olindi. Hisoblashlar natijasida yugoridagi mol nisbat uchun TEOS dan 4 ml,
C2HsOH 4,1 ml hamda H2O dan 1,3 ml hajmda maxsus o‘lchov pipetkalarda olib aralashtirildi. Lekin
qo‘shiladigan kislotaning konsentratsiyasini oshirdik, sabab reaksiya sekin ketganligi uchun 0,1 M HCI
eritmasidan foydalandik, shunda reaksiya jaroyoni yaxshi amalga oshdi. Aralashma 4 soat davomida xona
temperaturasida og’zi berk holatda magnitli aylantirgichda 600 aylanish/daqiqa tezlikda aralashtirildi.
So‘ngra 4 soat davomida aralashgan optimal tarkibli zol-gel aralashmasiga FeClz ning 0,1 M li eritmasidan
0,5 ml migdorda avtomatik pipetkalarda olinib zol-gel eritmasi qo‘shildi va magnitli aylantirgichda 600
aylanish/daqiqa tezlikda xona tempuraturasida 1 saot davomida og’zi berk holatda aralashtrildi.

So‘ngra FeClz ning 0,1 M li eritmasi qo‘shilgan optimal tarkibli zol-gel eritmasini 24 soat davomida
gellanish uchun og’zi berk holatda olib qo‘yildi. 24 soat davomida gellangan FeCls tarkibli zol-gel
aralashmasini optik gatlam hosil gilish uchun mikroskop shishalariga yotgizildi. Dastlab FeCls tarkibli zol-
gel avval tekshirish uchun o‘lchamlari 2x10 sm bo‘lgan oddiy mikroskop shishalariga yotqizildi. Buning
uchun mikroskop shishalari avwal HNO3 ning konsentrlangan eritmasida 1 kun davomida goldiriladi.
Bundan magsad oynadagi —OH guruhlarni faollashtirish edi. Keyin shishalar avval 96 % li etil spirtida
bir necha marta yuvilib, keyin distillangan suvda yuvildi. Shishalar bir soat davomida quritildi.

Quritilgan shishalarda plenkalar hosil gilish uchun FeCls biriktirilgan zol-gel aralashmasidan
avtomatik pipetkada kerakli miqdorda olinib, mikroskob shishasining ustki tomoniga yotqizildi. So‘ngra
xuddi shu tarkibli zol-gel aralashmasiga mikroskop shishasi botirib olindi.

So‘ngra aralashma yotqizilgan barcha mikroskop shishalar 12 soat davomida 60°C da quritish pechi
(termostat) da quritildi. Shishalar tekshirish uchun 1 haftaga qorong‘i joyda qoldirildi. Tayyorlangan zol-
eritmalar tarkibi kelitirgan.

1-jadval
Zol-gel usulida tayyorlangan optik gatlamlarning tarkibi.
Ne Alkoksid Erituvchi R nishat Cw, FeCls

1 TEOS C2HsOH 1:4 1

2 TEOS Cz2HsOH 1:4 0,5

3 TEOS Cz2HsOH 1:4 0,1

4 TEOS C2HsOH 1:4 0,05

5 TEOS Cz2HsOH 1:4 0,01

6 TEOS Cz2HsOH 1:4 0,005

7 TEOS C2HsOH 1:4 0,001

8 TEOS C2HsOH 1:4 0,0005

Natijalar va ularning tahlili

Natijalarni qurilma spektrofotometr “EMC-30PC-UV” (EMC lab, Germaniya) qurilmasi yordamida
yutilish spektri 200-700 nmlar oralig’ida olindi. Namunani pech (Nabertherm) da 50°C tempuraturada 1,5
soat davomida qizdirildi. Shundan so‘ng olingan namuna 1 soat davomida sovutildi va takroran o‘Ichandi.
Temir ionlari bilan legirlangan namunalardan olingan natijalar shuni ko‘rsatadiki, temir ionlari
konsentratsiyasi oshishi bilan optik yutilish spektrida ham o‘zgarishlar yuz beradi.
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1-rasm. FeClz 0,05M eritmasi yutilish spektri
1-rasmda temir(l11) xloridning 0.05 M konsentratsiyali eritmalarining yutilish spektrlari keltirilgan.
Konsentratsiyasi yuqori bo‘lgan eritmada ikkita maksimum bo‘lib, bular 226 nm va 316 nm da joylashgan.
Har ikkalasi ham UB sohaga to‘g‘ri keladi. Temir tuzi konsentratsiyasi pasayishi bilan 226 nm dagi
maksimum yo‘qolib, fagat 316 nmdagi maksimum qoladi.

1.0

0.5

Absorbans (Abs)

LN /
Nl ~

200 300 400
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2-rasm. FeCl; TEOS ga biriktirilgan optik gatlam yutilish spektri

Tajribalarda turli konesntratsiyali FeCls eritmalari TEOS asosidagi zol-gelga biriktirilgan bo‘lib, eng
yaxshi natija 0,05M FeCls bilan erishildi. 3-rasmda olingan gatlamning yutilish spektri keltirilgan. Spektrda
quyidagi muhim o‘zgarishlar kuzatildi:

- intensivligi eng katta bo‘lgan 316 nm dagi maksimum 296 nm ga siljiydi. Bu siljish gipsoxromik
siljish — ya’ni ko‘k sohaga siljish hisoblanadi. Bu intensiv polosaning hosil bo‘lishiga sabab qilib d(tzg) dan
d(eg) ga o‘tish sifatida ko‘rsatish mumkin.

- ikkinchi intensivligi kamroq bo‘lgan polosa maksimumida deyarli o‘zgarish kuzatilmaydi. Bu esa
bunday o‘tish triplet holatga mos kelishini bildiradi.

Ma’lumki, FeCl; moddasida Fe** ioni tog°e? konfiguratsiyaga ega. Bunda rang hosil bo‘lishi ikki
xil sababdan kelib chigadi: d-d o‘tishlar va liganddan metall kationi tomoniga siljishi. Biz temir(IIT) xlorid
spektridagi o‘zgarishlarni quyidagicha izohlaymiz. Intensivligi kamroq bo‘lgani d-d o‘tishga, intensiv
polosa esa liganddan metal kationiga elektron o‘tishi sabab kelib chigadi. Ma’lumki Fe®* ioni oktaedr
maydonda joylashgan.

350-450 nm atrofida temir miqgdorining oshishi bilan ularning spektrida yangi polosa hosil
bo‘lyapti. Bu maksimumi 255 nm ga teng bo‘lishi yuqori temperaturada olingan kvarts shishalarda temir
ionlari maksimumlari 242 nm ga to‘g’ri keladi. Bundan ko‘rinadiki biz bu materiallarda yuqori
temperaturalarda olingan kvarts shishalarga nisbatan to‘lqin uzunligining siljishi sodir bo‘lyapti.
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4-rasm. Temir ionlari bilan aktivlashtirilgan kserogelning yutilish spektrlari (qgizil rangdagi dastlabki
na’munaning (1 mg FeCls eritmasi qo‘shilgan) spektri, yashil rangdagi spektr 50°C temperaturada 1,5 soat
ishlov berilgan).

Xulosa

Zol-gel usulida olingan shishalar tarkibiga kirishmalar kiritish natijasida kirishmalarning migdori
o‘zgarishi bilan shisha qalinligiga qarab har xil tagsimlanishidan integral optika uchun kerakli materiallar
olish imkoniyatini berishi mumkin. Tayyorlangan materiallar kelajakda optik sensorlar ishlab chigarishda
amaliyotga joriy etilishi mumkin. Chunki eng optimal tayyorlangan optik qatlamlarda dopantlar o‘z
fotokimyoviy xossasini to‘la saqlab qoldi. Hosil bo‘lgan material fizik va kimyoviy ta’sirlarga chidamli
bo‘lib, geterogen kataliz uchun ishlatish tavsiya gilinadi.
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AnHotamms.  CuHTE3UpOBaHBl  4-(konxaMHHO-N-OyTHH-2-Min)oBele  3Gupbl  o-heHuI-f-
[MAHAKPUJIOBOW KHUCIIOT U 4-(aMuUHOKOIXaMHUHO-N-OyTHH-2-11)0oBBIe 3(DHPHI 0-(eHUI-P-IIMaHaKPUIOBOH
kucior. CTpoeHHs] CHHTE3UPOBAaHHBIX coeqHeHUH noaTBepkaeHbl qaHnabiMu K- u IIMP-criektpos.
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Kolxamin va aminokolxaminning a-fenil-g-sian akril kislotasinining propargil efiri bilan hosilalalari
sintezi
Annotatsiya. o-fenil-p-sian kislotasining 4-(kolxamino-N-butin-2-il) efiri va a-fenil-p-sian
kislotasining 4-(amonikolxamino-N-butin-2-il) efiri sintez gilingan. Sintez gilingan birikmalar 1Q- va PMR
— spektrlar ma’lumotlari bilan tasdiglangan.
Kalit so’zlar: kolxamin, aminokolxamin, propargil, a-fenil-p-sianakril Kislotasi.

The synthesis new derivatives of colchamine and amino-colchamine with propargyl ethers a-phenyl-
B — cyane acrylic acid
Abstract. 4- (colchamino-N-butyn-2-yl) o-esters of a-phenyl-p-cyanoacrylic acid and 4-
(aminocolchamino-N-butyn-2-yl) o-esters of a-phenyl-p-cyanoacrylic acids were synthesized. The
structures of the synthesized compounds were confirmed by IR and PMR data.
Keywords: Kolhamin, aminocolhamine, propargyl, a-phenyl-B-cyanoacrylic acid.

BBenenne

[IponaprunaMuHbpl MIMPOKO TPUMEHSIOTCS: B KauecTBE MEPCHEKTHBHBIX MOHOMEPOB B
OpPraHWYeCKOM CHHTE3€, B TOM 4CJI€ B HAMPABICHHOM CHHTE3¢ OMOJIOTMYECKUX aKTUBHBIX COeNuHEHM [1].
Taxk, mpomaprujaMuHbl ¥ UX MPOU3BOIHBIE MPOSABISIOT MPOTHBOOMYXJIEBYIO aKTUBHOCTH [2], BIUAIOT Ha
CEepACYHO-COCYIUCTYIO CUCTEMY, BBI3bIBAS CHIDKEHHE KPOBSHOTO JAaBieHus [ 3], HCIONB3YIOTCSA B Ka4eCTBE
TpernaparToB ajis JieueHus Oonesnu [lapkuHcoHa [4], BRIXOIAT B COCTaB MPOTHBOMAJISIPUIHBIX, IIPETIapaToB,
TPOSIBIISIFOT aHTHICTIPECCAaHTHBIEe CBOMCTBA [5].

[Ilupokoe mpuMEHEHHE MPONAPTHIAMUHOB B JIA0OPATOPHOH MpPAaKTHKE W TMPOMBIIUIEHHOCTH
NpuUBeNO K HEoOXoOuMocTH Oomee TIIATEIBHOTO, M3YYEHUS; pEakIud, aMHHOMETHIUPOBAHUS
TEPMHUHAJIPHBIX AalleTUJICHOBBIX COCAMHCHUH; C TMelbl0 co3maHusi 3()(EKTUBHBIX METOJOB CHHTE3a
MPONAprUIIAMUHOB 33JIJAHHOW CTPYKTYPBI C BRICOKUMH BBIXOJIaMH CEIEKTHUBHOCTHIO.

IKnepUMeHTAILHAS YaCTh

HK-cniextper — Ha nByxiydeBoM criekrpomerpe UR-10 B KBr, criektpst [IMP — Ha npu6ope VXR-
400 ¢upmer «Varian» BCDCls.

a) Ilpow3BojHBIE, KOJIXaMWHACO CIIOXKHBIMH 3(upaMu opraHmuyeckux kuciaor. Haeecky 1,0 r
KOJIXaMUHA PAacTBOPSUIM B 17 MII BBICYIIEHHOTO M CBEKEIEPETHAHHOTOANOKCAHA M B PACTBOP J0OABIISUTH
0,12 r mapa- ¢opma, 0,01 r rugpoxunona u 0,03 r ogHOXIOpHCTON Meau. [Toce 3Toro 106aBUB B PacTBOP
eme HSKBUMOJEKYJSIPHOE KOJIHYECTBO IPOMAPIHIOBOrO 3(Hpa COOCPKUMOE KOIOBI  XOPOIIO
MepeMeIINBaIH.

0) [Ipou3BogHBIC, AMHHOKOIIXaMHUHACO CIOKHBIMH d(HpaMHu opraHudeckux kucior. Hasecky 1,0 T
AMHHOKOJIXaMHUHA PacTBOPSUIM B 17 MII BBICYIIEHHOTO M CBEKEHNEPETHAHHOIO THOKCAaHAa W B PAacTBOP
no6asistu 0,12 r mapa- gopma, 0,01 r ruapoxuHona u 0,03 T ogHOXIOpHCTOM Meau. [Tocie aToro no6aBuB
B pacTBOp emé SKBUMOJEKYSIPHOE KOIHYECTBO IMPOMAPTIIIOBOTO A(PHpa COAEPKIMOE KOJIOBI XOPOIIO
MepeMeIINBaIH.

Tajribalarda turli konesntratsiyali FeCls eritmalari TEOS asosidagi zol-gelga biriktirilgan bo‘lib, eng
yaxshi natija 0,05M FeCls bilan erishildi. 3-rasmda olingan gatlamning yutilish spektri keltirilgan. Spektrda
quyidagi muhim o‘zgarishlar kuzatildi:

- intensivligi eng katta bo‘lgan 316 nm dagi maksimum 296 nm ga siljiydi. Bu siljish gipsoxromik
siljish — ya’ni ko‘k sohaga siljish hisoblanadi. Bu intensiv polosaning hosil bo‘lishiga sabab qilib d(tzg) dan
d(eg) ga o‘tish sifatida ko‘rsatish mumkin.

- ikkinchi intensivligi kamroq bo‘lgan polosa maksimumida deyarli o‘zgarish kuzatilmaydi. Bu esa
bunday o‘tish triplet holatga mos kelishini bildiradi.

Ta6auna 2.
Y CIToBHS peakIiy MponaprioBblid 3gup o-heHwI- B-1ran akpuiIoBOi KHCIOTHI €
KOITIXaMHHUaHnaMHHOKOIIXaMIHa

Pacuernoe Bssitoe Brixon
Ne Pearenr KOJIMYECTBOpeare| KOJHYECTBO | IPOAYKTa
HTa peareHTa (%)
1. Konxamun 0,57 0,70 62
2. AMMWHOKOJIXaMUH 0,55 0,68 68
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PeaknmoHHy0 cMech HarpeBaId Ha ITIMIEPHHOBON OaHe ¢ 00paTHBIM XonoauipHUKoMITpH 70-90° B
TedeHue 4-6 yaco, OKOHUaHUE PEAKIUM OIpPENENISUIM 110 TOHKOCIOWHONH XpoMaTorpaduu peakiuoHHOMN
CMECH.

Ilocne nmpaxkTUYECKOr0 OKOHYAHMS PEAKIUM HEpacTBOPUMBIE B [UOKCAaHE BEILECTBA OTIEISUIN
(UIBTPOBaHHEM U PacTBOPHUTENH (ANOKCaH) OTTOHSIIM Ha pOTOPHOI ycraHoBKe. OcTaTok pacTBopsitu B 20-
30 mu xjopodopma, MOTYyYEHHBIH OYEHb TEMHBIN XJIOPO(QOPMHBIN pacTBOP TPEXKPATHO SKCTPArHpOBAIH
110 20 M1 5%-HOM YKCYCHOM KHCIOTBI.

YKCYCHOKHCIIBI 3KCTPakT COAEPXKUT HENPOpearupoBaBIINM KOJIXaMHMH, KOTOPBIH BbIIEIUIN
MOJIIEIaYUBAaHUEM KHCIIOTO PAaCTBOPAa aMMUAKOM M SKCTpaKLUel XJI10pohopMOoM.

XnopohopMHBIIl pacTBOp MPOAYKTa PEAKLMH, MOCIE OTACNEHHUS HCXOJHOTO KOJIXaMUHA, CYIIHIN
HaJ OE3BOAHBIM CyIb(aTOM HATpPUS, Cyab(aT OTGUIBTPOBAIN U (PUIBTPAT MPOIYCKAIN Yepe3 HEOONBIIOH
cioit (5-7 1) oxucu amoMuHMS. IIpy 3TOM TEMHBIM SKCTPAaKT CHIIBHO OCBETIMBaercs. PacTBopurens
OTTOHSUUIM U MPOAYKT PEAKIINHU CYLIHIIN B BAKyyM-3KCHKATOPE.

KoHeuHbIe TPOAYKTH PEAKIMU MOMYUICHBI B BHJIE HEKPUCTAUIMYECCKUX JIETKHUX KEITHIX ITOPOIIKOB.
Jlumbe TpPOM3BOAHOE KOJXaMHHA C IPOHAprUiIoBBIM 3(GUpOM OpOMOEH30HHOM KHCIIOTBI JIETKO
KPUCTAJUIU3YETCs U3 CMecH 3(HUpa U aIleToHa B BUE OENbIX KPUCTAIIIOB C T.II. 137~139°.

IIpu npoBenenun peakiuii o 3,0 r KOIXaMHUHA ¢ IPONAPTUIOBEIMUA(DHUPaMU TUHUTPOOCH30MHON U
OpoMOEH30MHON KHCIOT, METHITHIITHHUIKAPOUHONOBBIM M JTUMETHIIITHHWIKAPOUHOIOBEIM 3(UpaMu
METaKpPHUJIOBOH KHCIIOTHI KOJIMYECTBA COOTBETCTBYIOIIMX PEArcHTOB TAKKE YBENWUYMBAIM B TPU pasa, B
BPEMEHHU PEaKIIMU COXPAHSIIH.

4-(xomxamMuHON-OyTHH-2-11) OBBIE 3(UPHI o-(heHII-B-IIHaHaKPUIIOBOH (4) KUCIIOT.

UK-crextp: 1090, 1250, 1480, 1570, 1590, 1655, 1730, 2225, 2800, 2840, 2935, 2950, 3500 cm™.

IIMP-criextp: 2,20 (3H,c, N-CH3), 3,34 (N-CH>), 3,58 (3H.c, -OCH3), 3,82; 3,84; 3,85 (3H x 3, cc,
30CHa), 3,96 (OH3), 4,70 (OCHy), 6,48 (H-4), 7,38-7,56 (H-4, H-11, Hg 3y, benunproro paaukana), 7,80-
8,00 (H-8, H-12, Hyopenmnsaoro panmukana), 8,16 (METHMHOBBIM NPOTOH, IreMaHAJIBHBIM K ITMAHOBOM
rpymnmne) M.1.

Benencreue ankuipHOro (a HE AIMIBHOIO) XapakTepa BBOAMMBIX B aMUHOTPYIITY 3aMECTHTENEH,
MOJTy4YEHHBIE MTPOU3BOAHBIE COXPAHSIOT B HEKOTOPOH CTENEHH OCHOBHOCTH (OCOOEHHO C NMUPUAWHOBBIM
KOJIBLIOM), YTO 3aTPYAHSET OTAENCHHE IMPUMECH KOIXaMHHA OT NMPOAYKTOB peakiuid. Iloatomy mis stoit
nenu npubernm crnocody xpomatorpaupoBaHUs Ha OKHCH aJFOMHHHUS (3IIOSHTHI cMecH 3(HUp-aleToH,
aIleTOH M alleTOH-METaHOI).

4-(amuHOKOMXaMHHO-N-OyTHH-2-11) 0BBIE 3DUPBI 0-(hEeHUIT-B-IIMaHAKPUIIOBOM (5) KUCIIOT.

UK — ciextp: 1100, 1170, 1720, 2570, 2950, 3400, 3540 cm™.

I[IMP-criextp: 1,26; 1,45; 1,49 (CH3sCHz), 1,98 (CHa). 2,16 (N-CHa), 3,58; 3,85 x 2, 3,88 (3H x 4,
cc, 4 OCHs), 5,16 (OH), 6,48 (H-4), 6,94 (H-11), 7,24 (H-12 u H-8) m.x.

Pesynpratel u ux obcyxnenue. M3BecTHO, 4TO BBEICHHE B MOJEKYTy JIEKAPCTBEHHBIX BEIIECTB
TPYII, COAEPXKAIINX aleTHICHOBYIO CBA3b, 3aMETHO CHMKAeT MX TOKCHYHOCTb. BBUIYy TOro, 4ro Takas
paboTa B 00IacTH KONXUIIMHOBBIX alKaJOMIOB paHee HE IPOBOAWIACH, HAMH CHHTE3MPOBAH DAX
MIPOMU3BOIHBIX KOJIXaMUHA CIIPOIApTHIOBEIM 3HupoM o-(eHu-B-1man akpuiaoBoi KuciaoTsl (3) [6].

HcxonHble COGAMHEHHUS Uil CHHTE3a AaleTWICHOBBIX IMPOM3BOABIX KomxamuHa (1)
aMUHOKOJIXamMuHa (2):

1.R=0CH3s 3.
2.R=NH:

Peaknuro KoHIEHCAIIMM KOJIXaMHHA C alleTHJIICHOBBLIMHM COCIMHCHUSIMU IIPOBOANIIN 110 MaHHI/IXy, B
OKBHUMOJICKYJIAPHBIX COOTHOICHUAX PEarcHTOB:
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OCHOBHOE HCXOJHOE COEAMHEHHE - KoaxaMuH (1) [ mpoBEJEHHBIX CUHTE30B OBbLI BBIIEIEH U3
Colchicum luteum baker mpouspacrarommii CypxaHaapuHCKO# 001acTIo.

B pesymbrare Hamm cuHTe3upoBaHBI; 4-(konxaMUHON-OyTHH-2-min)oBBIe 3(QUPH  o-(eHnI-B-
[IUaHAKPHUIIOBOKM (4) KUCIOT M aMHUHOKOIXaMHHa - 4-(aMHHOKOIXaMHHO-N-OyTHH-2-MT)oBBle 3QUpHL 0-
¢benmwi-p-manakpuioBoit (5) kucnor [7,8] (Tabmn.1).

[Ipu rugponuse cnoxHBIX 3GUpoB 4 o0pasyercs 4-(KoIXxaMHUHO-H-OYTHH-2-1J1)-0BBIi ciupT 6.

[ToxydeHHBIE COETUHEHUS IPEICTABISIIOT CBETJIO-XKENTOro ILBETa MOPOIIKH, O OMM3KUMU MEXIY
coboii 3HaueHusIMU Rf. B To ke Bpemst o xpomartorpau4eckoil MOJBIKHOCTH OHU CUJIBHO OTJINYAIOTCS
OT UCXO/HBIXKOIXaMHHA ¥ aMUHOKOJIXaMHHA, UMesl BEICOKHE 3HaueHUs Ry.

CTpoeHusl CHHTE3MPOBAHHBIX COETUHEHUI moarBepskacHbl gaHHbiMEH WMK- n IIMP-cnekTpos. B
HK-criekTpax coeqUHEHUH co CI0XKHO03(DUPHON IpynnupoBKoil (3-4) IPOSIBISIOTCS MOIOCH! MOTIOMIEHUS
kapOoHmIbHOM rpynmbl (1735-1730 cm™).

KonxamMuHOBass M aMHHOKOIXaMMHOBas (hparMEHTHl CHHTE3UPOBAHHBIX coeanHeHuid B-IIMP-
CIIEKTpax CYLICCTBEHHO HE paszaMyaroTcs: cUrHajbl N-METWIbHONW Tpymlmbl mposiBisioTcs npu 2,20-2,22
M.J,, METOKCHJIBHBIX Tpymil - 3.56-3,60 (mpu C-1) u 3,82-3,85 m.a. (mpu C-2, C-3 C-10), nporona H-4 -
mpu 6,44-6,51 m.1., H-8 - 7,90-7,96 m.n., H-11 - 6,68-6,75 m.n. u H-12 - 7,17-7,22 m.1.

Tabéauna 2.
CI/IHTCSI/IPOBaHHI)Ie AILICTUJICHOBBIC HpOI/ISBOJIHI:IC
R R!
! I
—C—0O0—C—C—C—C=N OCH3
4. 4 ||
O CgHs
I !
—C—0—C—C=(C—C= NH
5 ! || 2
O  CgHs
i
——C—OH OCHgs;
6. |
H

XapaKTepHBIM JJIsI BCEX AllETUIICHOBBIX MPOM3BOJIHBIX SIBIsieTcs mpucyrcTBue B ux [IMP-crekrpax
JIBYXIIPOTOHHOTO ayOnera ot MoctukoBoi N-CH»- rpymmbl, KoTOpbIi miposiBiiseTcss B obnactu 3,32-3,38
M.1. MocrukoBas xke OCHz-rpynma, uMeromascs B COeTUHEHUIX 4-5, 00pa3yeT Y3KHil ABYXIPOTOHHBIN
nyonet B obnactu 4,53-4,70 m. .

CurHanel C-aJIKHIBHBIX TPYII MPOSBISIOTCS B HambOoliee cuiabHOMMONe crekrpa (1,4-2,0 M.a.) u
Jerko pacmudposbiBatoTcs. One@HHOBHICTPOTOHHO-(DEHMII-P-IIHAaHAKPUIOBOH 3(HUPOB PE3OHHPYIOT TPU
5,98 ™m.a. (umc-) m 3,48 wm.a. (TpaHc-mpoToHbI). Hambonee ClIOXHBI CHEKTpHI KOJIXaMHHA H
AMHIHOKOIIXaMHHA C TIPONAapTUIOBEIM d(PHUPOM 0 -(peHII-B-IHaHaKPUIIOBON KHCIOTE B KOTOPBIX CUTHAJIBI
MIPOTOHOB JBYX OEH3O0JBHEBIX KOJEI IEePEeKPhIBAIOTCS.

BrniBoabI

1. CuHTe3upOoBaHbI HOBBIC MTPOM3BOJIHBIC KOJXaMHHA U aMHHOKOJIXaMHHA C MPOMAPTHIIOBBIM 3(HUPOM
o-(QeHU-P-1IMaH aKpUIIOBOW KHUCIIOTHI.

2. CuHTe3MpOBaHHBIX coennHeHul moareepxaeHbl [IMP u UK criekTpanbHBIMH TaHHBIMH.
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ANODLI ALYUMINIY OKSIDIDAN (AAO) METALL NANOZARACHALARI
UCHUN MEMBRANA SIFATIDA FOYDALANISH

Xamidov A.M., Hoshimov F.X.}, Ruzimuradov O.N.?
10 zbekiston Milliy Universiteti, Turin Politexnika Universiteti.
E-mail: a.xamidov8997 @gmail.com

Annotatsiya. Tadgiqot ishining asosiy maqsadi AAO qo‘llanilishini metall nanostrukturalarini
shakllantirishda membrana sifatida tavsiflash va ushbu sohada ilmiy tadgigotchilar tomonidan olingan
tajriba natijalarini tagdim etishdir. Alyuminiyning anodli oksidlanish jarayonining asosiy mexanizmi
tavsiflangan. Oksidlanish parametrlarining AAO tuzilishiga ta’siri muhokama qilingan. AAO ga metallarni
elektrokimyoviy biriktirish jarayonlari tavsiflangan.

Kalit so‘zlar: alyuminiyning anodli oksidlanishi (AAQO), metall nanostrukturalari, g‘ovaklik,
to‘siq qatlam, metall nanozarrachalari.

Hcnoan3oBanne anoguoro okcuaa amomMunnus (AAQ) B kauecTBe MeMOpPaHbI IJI1 CO3IaHUS
METALTHYECKHX HAHOYACTHIX

AnHotanmsa. OCHOBHasl IeJb MCCIENOBATEIbCKONH paboThl - omucaTh npuMmeHenue AAO B
KadecTBe MeMmOpaHa Tpu (OPMUPOBAHUM METAUITMYECKHX HAHOCTPYKTYP W TPEICTaBHUTH PE3YJIbTAThI
IKCIIEPUMEHTOB, MOMYYSHHBIX UCCIENOBATEISIME B 3TOi oOsacTH. OTHcaH OCHOBHOW MEXaHH3M Ipoiiecca
AHOJTHOTO OKHCJICHHS amoMUHHA. OOCyXIaeTrcs BIUSHHE NMapaMeTPOB OKUCICHHS Ha CTpyKTypy AAO.
OrnmcaHbI MPOIECCH AJEKTPOXUMHUIECKOTO CBSI3bIBaHUS MeTaiioB ¢ AAQ.

KuarwueBsble cjoBa: aHomHoe okucienue amomuaus (AAQ), MeTammndecKue HaHOCTPYKTYHI,
MTOPUCTOCTh, OAPHEPHBIN CIIOH, METAIUTMYECKHE HAHOYACTHUITHI.

Aluminum anodic oxide (AAO) use a membrane for metal nanoparticles

Abstract. The main objective of the research work is to describe the use of AAO as a template in
the formation of metallic nanostructures and to present the results of experiments obtained by researchers in
this field. The main mechanism of the process of anodic oxidation of aluminum is described. The influence
of oxidation parameters on the structure of AAO is discussed. The processes of electrochemical bonding of
metals with AAO are described.

Keywords: anodic oxidation of aluminum (AAO), metal nanostructures, porosity, barrier layer,
metal nanoparticles.

Kirish
Ushbu ishning magsadi AAO ning metall nanostrukturalarni shakllantirishda shablon sifatida
go‘llanilishini tavsiflash va ushbu sohada ilmiy tadqiqotchilar tomonidan olingan tajriba natijalarini taqgdim
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etishdir. Hozirgi vaqgtda tabiatda keng targalgan metallar texnologiya va ishlab chigarish sohasida muhim
rol o‘ynaydi. Ularning kimyoviy va fizik makroskopik xususiyatlari, masalan, boshqa moddalar bilan
reaksiyasi, rangining o‘zgarishi va mexanik xususiyatlari og‘ir metallardan sezilarli darajada farq qiladi.
So‘nggi o‘n yillikda olib borilgan ilmiy izlanishlar va texnologiyalarning rivojlanishi natijasida ishlab
chigarish sanoatida tabiatda keng targalgan metallar tarkibidagi materiallardan samarali foydalanish va
joriy etishga olib keldi.

Qattiq nanozarrachalar - bu turg'un bo'lmagan termodinamik holat tizimidir hisoblanadi, shuning
uchun bunday shaklda gimmatbaho metallar ham tabiatda uchramaydi.

Tabiatda keng targalgan metallarning asosiy xususiyatlari Romanovskiy [1] monografiyasida
tavsiflangan. llmiy jamoa metall nanozarrachalarini o‘z ichiga olgan sistemalar amaliyotda gizigarli
ekanligini ta’kidlashdi, chunki ularning sintezi va kimyoviy modifikatsiyasi jarayoni oddiy hisoblanadi.

Alyuminiyning anodli oksidlanishi

Alyuminiyning anodli oksidlanish hodisasi alyuminiyning bevosita kislorod bilan bog‘lanishi
tufayli yuzaga keladi va metall sirt yuzasida alyuminiy oksidining yupqa qatlami hosil bo‘ladi.

Alyuminiy plastinkasi kam eritadigan elektrolit ishtirokida alyuminiyning anodli oksidlanish
jarayoni amalga oshadi va metall sirt yuzasida g‘ovakli tuzilishga ega bo‘lgan oksid qatlami hosil bo‘ladi.
Yugori darajada tartiblangan g‘ovaklar alyuminiy plastinkasiga nisbatan perpendikulyar bo‘lib joylashadi
va oksid gatlamining deyarli butun qalinligidan o‘tadi. Odatda metall sirt yuzasida nonog‘ovak to‘siq
qatlam hosil bo‘ladi va bir necha o‘n nanometr qalinlikka ega bo‘ladi. G*ovakliklar diametri deyarli bir xil
tuzilishi oksidlanish sharoitlariga bog‘liq va ularning diametrini o‘ndan bir necha yuz nanometrgacha
o‘zgartirish mumkin. Oksid qatlamining umumiy qalinligi odatda anodli oksidlanish jarayoninig davom
etish vaqti bilan belgilanadi. Odatda mikronning o‘ndan bir gismidan o‘n mikrongacha bo‘ladi. AAO
strukturasining sxematik chizmasi 1-rasmda keltirilgan.

g'ovaklik g'ovaklik g'ovakliklar
55 > diametri orasidagi masofa
g « -

,,,,,,,,, -

g'ovakli oksid
gatlam

¥

“ * e

1-rasm. Al elektrokimyoviy oksidlanishi natijasida AAO tuzilishining sxematik ko’rinishi.

Alyuminiyning anodli oksidlanish jarayoni va g‘ovakli oksid gatlamining hosil gilish mexanizmi
hali ham atroflicha o‘rganilmoqda. G‘ovakli strukturaning hosil bo‘lish jarayoni o‘zaro ikkita teskari
reaksiyaning natijasidir: AlO3 hosil bo‘lishi va oksidning erishi. Ushbu reaksiyalar to‘siq qatlamining
ichida tarqalgan elektr maydon tomonidan qo‘zg‘atiladi. To*siq gatlami ichidagi elektr maydon intensivligi
oksidlanish jarayonida 1 V/nm tartibida bo‘ladi. Bunday yuqori maydon oksid ichidagi ion oqimini
qo‘zg‘atish uchun kerak. Ushbu soha ham tarqatish reaksiyasini rag‘batlantiradi ("maydon yordamida
ajratish™). Shuningdek, tunnel ta’sirida qo‘shimcha elektron oqimi paydo bo‘lishi mumkin. Alyuminiyning
anodli oksidlanishidagi ushbu tokning o‘rni Palibroda tomonidan tavsiflangan [2-3].

Alyuminiyning anodli oksidlanish reaksiyasi mexanizmining so‘nggi izohlarining qisqacha
mazmunini Brace [4], Wielage va boshgalarning monografiyasida uchratish mumkin [5]. Umumiy
kimyoviy reaksiya quyidagicha:

2Al + H,0 — Al,O3 + 6H" + 6e° (D]
U ikki bosgichdan iborat:
2A1 — 2A1% + 6e° 2)
3H,0 — 6H* + 30% 3)

Oksid gatlam AI®* ionlarining metaldan eritmaga, O% ionlarining harakati esa aksincha yo‘nalishda
harakatlanishi natijasida hosil bo‘ladi. Yuqori elektr maydoni ta’sirida alyuminiy va kislorod ionlari zaryad
tashuvchisi bo‘lgan oksid gatlamida ion o‘tkazuvchanligi mavjud.

Alyuminiy qatlamining xarakterli g‘ovakli tuzilishi oksidning kimyoviy va elektrokimyoviy erishi
natijasida hosil bo‘ladi. Eritma reaksiyasiga vodorod ionlari konsentratsiyasining (1-reaksiya) oshishi va
to‘siq qatlami ichidagi yuqori elektr maydoni ("maydonli ajratish") yordam beradi. To‘siq qatlamining
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yuqori elektr qarshiligi tufayli, Joul issiqligi elektr zaryadlari oqimi paytida o‘chiriladi, bu haroratning
ortishiga olib keladi va oksidning targalish reaksiyasini kuchaytiradi.

Govakli alyuminiy oksidi qatlamlari shakllanishining elektrokimyoviy jarayonlarini
modellashtirish va matematik tavsifini yaratishga oid ishlar gilingan [6-12]. Parkhutik va Shershulskiy [6]
birinchi bo‘lib oksid gatlami ichidagi zaryadlarning potensial targalishi mumkinligini isbotladilar va buni
Laplas tenglamasidan foydalanib hisoblash mumkin. Ikki o‘lchovli tizimdagi bir qator holatlar uchun
eritma-oksid va oksid-metall fazalari chegaralarining joriy harakat tezligini yetarli asoslar bilan
hisoblangan.

Alyuminiy anodli oksidlanish jarayonining yuqorida tavsiflangan mexanizmi va uning matematik
modellashtirilishi bilan bir qatorda, ilmiy tadqiqotchilar g‘ovakli oksid tuzilishini hosil bo‘lish jarayoniga
ta’sir etuvchi quyidagi muhim omillarni ta’kidlaydilar:

1. Anodli oksidlanish jarayoniga oksid gatlam sirt yuzasining namlanishidagi mavjud farglar ham

ta’sir ko‘rsatishi mumkin.

2. AP ionlarining bir qismi metalldan eritmaga oksid gatlam tuzilmasiga bog‘lanmasdan chiqariladi.

Ushbu hodisa anodli oksidlanish jarayonining joriy samaradorligini kamaytiradi.

3. To'siq gqatlamining qalinligi, g‘ovakliklar orasidagi masofa va ularning diametrlari kabi

ko‘rsatkichlar anodlanish jarayonida qo‘llaniladigan kuchlanishga bog‘liq.

Ushbu farazlar asosida Wu va boshgalar [10] tomonidan oksid gatlamning erishi, kimyoviy va
elektrokimyoviy reaksiyalar g‘ovakli oksid qatlam tuzilishiga sezilarli darajada ta’sir ko‘rsatmaydi deb
ta’kidlashgan. Ammo bu farazlar boshqa ilmiy tadqiqotchilarning xulosalariga to‘g‘ri kelmagan.

AAO membranasini tayyorlash

Elektrokimyoviy yacheyka ikki elektrodli sistemadan iborat bo‘lib, asosiy elektrod sifatida platina
(Pt) va ishchi elektrod sifatida Al folga anodlash uchun ishlatilgan. Tozalik darajasi yuqori bo‘lgan
alyuminiy folga (> 99.999%) ultratovushli vannada atseton bilan tozalandi, HCIO4:CoHsOH (1:5)
eritmasida 12 V 2 dagiga davomida elektrokimyoviy ishlov berildi. Pt elektrodi ishtirokida olib borilgan
anodli oksidlanish sharoitlari quyidagi jadvalda keltirilgan.

1-jadval.
Anodli oksidlanish sharoitlari.
Elektrolit Anodli kuchlanish, V Anodli oksidlanish davomiyligi,
soat
0,3 M (COOH); 40 2

Yugqori darajada tartiblangan g‘ovakliklarga ega bo‘lgan g‘ovak tuzilishli alyuminiy oksid olish
uchun ikki bosgichli anodli oksidlanish usulidan foydalanildi.

Anodli oksidlanish usuli uzoq davom etadigan jarayon bo‘lib, mexanik kuchlanish natijasida
alyuminiy sirt yuzasida tartiblangan g‘ovakliklar hosil bo‘ladi. Anodli oksidlanish tadqiqotlari natijasi
shuni ko‘rsatdiki, ushbu tartiblangan g‘ovakliklarning hosil bo‘lishi faqatgina ma’lum sharoitlardagina
amalga oshadi. Masalan, jarayon sulfat Kislota ishtirokida 19 va 25 V da olib borilganda, g‘ovakliklar
orasidagi masofa 50, 65 nm, jarayon oksalat kislota ishtirokida 40 V da olib borilganda, g‘ovakliklar
orasidagi masofa 100 nm ni tashkil etadi.

Anodli oksidlanish jarayonida elektrolit muntazam aralashtirilib turildi va jarayon xona haroratida
olib borildi.

Ushbu usulda olingan g‘ovak alyuminiy oksidi sirt yuzasigi g‘ovakliklarning diametri skanerlovchi
elektron mikroskop (SEM) yordamida tekshirildi va ular 2-rasmda keltirilgan.

2-ram. Alyuminiyoksid sirt yuzasining SEM da oIingan tasviri.
Ushbu SEM yordamida olingan rasmlardan ko‘rinib turibdiki, alyuminiy anodli oksidlanishi
natijasida alyuminiy sirt yuzasida diametri 1pum (2a) va 100nm (2b) bo‘lgan g‘ovakliklar hosil bo‘lgan.
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Olingan namunalar nanotexnologiya sohasida qo‘llanilishi uchun, hosil bo‘lgan g‘ovakliklar oksid
qatlam bo‘ylab bir hil tarqalgan bo‘lishi juda muhim hisoblanadi va bu 0’z navbatida quyidagi omillarga
bog’liq:

1. Elektrolitlarga qo‘shimchalarni odatda glitserin yoki etilen glikol shaklida ishlatiladi [12].
Etanol yoki metanol qo‘shilishi anodli oksidlanish jarayonida to‘siq qatlamidagi issiqlikni kamaytirishni
osonlashtiradi va oksid qatlamida buzilishlar paydo bo‘lish ehtimolini kamaytiradi. Bundan tashqari, yuqori
tok kuchidan foydalanishga imkon beradi, bu oksid gatlamining hosil bo‘lish vaqtini sezilarli darajada
kamaytiradi. Li va boshg. [13] fosfat kislota-etanol aralashmasidagi anodli oksidlanish jarayonida tok kuchi
4000 A/m? bo‘lishiga erishdi.

2. Ikki bosgichli anodlanish usulidan foydalanish. Bugungi kunda bu samarali usul bo‘lib,
g‘ovakliklarning tarqalish darajasi bir xilligini ta’minlashga imkon beradi va ularning geometrik
parametrlarining targalishini kamaytiradi. Ushbu jarayonda elektrokimyoviy ishlov berilgan alyuminiy sirt
yuzasi anodli oksidlanishda ishtirok etadi.

Metall nanozarrachalarini kiritish.

Olingan alyuminiyli nanog‘ovakliklarga metall nanozarrachalarini kiritish uchun molekulyar
gatlamlash usulidan foydalanildi. Xozirgi vaqtda bu usul orgali Al2O3, TiOz, ZrO,, HfO2, Tax0s, 1n203,
Sn0O3, ZnO, CdO, V.05 kabi oksidlarning plyonkalari olingan.

Molekulyar gatlamlash usuli zamonaviy nanotexnologiyada keng targalgan usullardan biri
hisoblanadi. Ushbu usul bilan hosil gilingan kimyoviy birikmalarning plyonkalari katalizatorlar olish
uchun, mikro va optoelektronika, mikrosistemalar texnologiyasi, quyosh energiyasi litiy-ion batareyalari,
korroziyaga garshi qoplamalar, bufer gatlamlari va boshga bir gator sohalarda ishlatiladi.

Metall nanozarrachalarini kiritishdan oldin g‘ovakliklar tubidagi to‘siq qatlamni yo‘qotish lozim.
G‘ovak alyuminiy oksid nanotrubkalariga NiSO47H20 150 g/l tarkibli elektrolit kiritildi. Elektroliz
sharoiti: elektrolit harorati 20+2°C, pH=5.2, jk = 0.5-2.0 A/dm?. Ushbu elektroliz jarayoni ikki elektrodli
yacheykada 1.8-2.2 V bo’lgan doimiy kuchlanishda, 3-8 dagiga olib borildi. Elektrolizdan keyingi olingan
natajalarning SEM tasvirlari quyidagi 3-rasmda keltirilgan.

______

3-rasm. AAO ga metal nanozarrachalarini kiritilgandan keying SEM tasvirlari.

Xulosa

AAO qatlamlarining hosil bo‘lishini elektrokimyoviy oksidlanish parametrlarini o‘zgartirish orqali
boshgarish mumkin. Buning uchun murakkab va gimmatbaho texnologiyalar talab gilinmaydi. Aynan
shuning uchun bu molekulyar gatlamlash usuli nanotexnologiyada juda keng qo‘llaniladi.

AAOQO jarayonida Pt elektrodidan foydalanildi va buning natijasida alyuminiy sirt yuzasidagi
g‘ovakliklar sirt yuza bo‘ylab bir tekis taqsimlandi.

AAO membranalariga metall nanozarrachalarini kiritishda molekulyar qatlamlash usulidan
foydalanildi.
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KADMIY VA INDIYNI ANIQLASHDA ELEKTROKIMYOVIY SENSORLARNI ISHLAB
CHIQISH VA QO‘LLASH

Smanova Z.A., Raximov S.B., Ziyaev D.A.
O ‘zbekiston Milliy universiteti

Annotatsiya. Organik reagentlar bilan modifikatsiyalangan elektrokimyoviy sensorlar yordamida
In va Cd ionlarini inversion voltamperometrik aniglash usuli ishlab chigilgan, hamda bufer aralashmalar va
fon elektrolitlarning optimal tarkibi va potensialning ta’siri, sensorlarda depolyarizatorning to‘planish
vagqti, aniglanayotgan eritmaning temperaturasi va tok diapazonini foydali analitik signal kattaligiga ta’siri
ko‘rsatilgan. Tadqiq gilingan metallarni real tabiiy ob’ektlarda va sanoat materiallarida selektiv inversion
voltamperometrik aniglash natijalariga begona kationlar, kompleks hosil giluvchi birikmalar va
anionlarning ta’siri o’rganilgan.

Kalit so‘zlar: inversion voltamperometriya, elektrokimyoviy sensor, indiy, kadmiy, to‘g‘rilik,
tezkorlik, selektivlik, gayta-tiklanuvchanlik.

Pa3zpaboTka 3JIeKTPOXMMHYECKUX CEHCOPOB U X MPUMeHeHNe Npu
aHa/JIM3e KaJMHus ¥ HHIUSA
AnHoTtanmsa. Pa3paboraHa MeToIrka WHBEPCHOHHOTO BOJBTAMIIEPOMETPUYECKOTO OIpPEACIICHIS
In 1 Cd ¢ moMoIpto 3JIEKTPOXUMHUIECKOT0 CEeHCOpa MOIU(DUITUPOBAHHOTO Pa3IMYHBIMH OPraHHYECKIMHU
peareHTaMH, a TakK e yCTAaHOBJIICH ONTHMAaJbHBII COCTaB U KOMITIOHEHTOB Oy(epHBIX cMecel 1 (POHOBBIX
3JIEKTPOJINTOB; M3YyUYEHO BIHUSHHUE TOTEHIMANa, BPEMEHHU HAKOIUICHHWS MACTONAPHU3aTOpa Ha AJIEKTPOAAX,
TEMIIepaTypbl HCCIEyeMOro pPacTBOpa W JMAana3oHa TOKa Ha BEIWYHUHY MOJE3HOTO aHAJUTHYECKOTO
curHanma. OnpeneneHo BIHMSHAE ITOCTOPOHHUX COIYTCTBYIOIIUX KAaTHOHOB, KOMITJIEKCOOOPA3yIONINX
COCJIMHEHUH U MelIalonux aHnoHoB. Pa3paborana 1B Meromuka onpeneeHus HCCIeOBAHHBIX METAJIOB
B peabHBIX MMPUPOAHBIX 00BEKTaX U MPOMBIIUICHHBIX MaTepHaIax.
KuroueBble c10Ba: HHBEPCHOHHAS BOJIBTAMIIEPOMETPHS, DIEKTPOXUMUYECKUE CEHCOPHI, WHINH,
Ka/IMHIA, TTPaBIIBHOCTD, SKCIIPECCHOCTD, CENIEKTUBHOCTD, BOCIIPON3BOUMOCTb.

Development of electrochemical sensors and their application for analysis of cadmium and indium

Abstract. A technique was developed for the inverse voltammetric determination of In and Cd
using an electrochemical sensor modified with various organic reagents, and the optimal composition of the
components of buffer mixtures and background electrolytes was also established; the influence of the
potential, depolarizer accumulation time on the electrodes, the temperature of the test solution and the
current range on the value of the useful analytical signal was studied; The influence of extraneous
concomitant cations, complexing compounds, and interfering anions was determined. An IV method was
developed for determining the studied metals in real natural objects and industrial materials.

Keywords: inversion-voltamperometris, electrochemical sensors, indium, cadmium, rightness,
expression, selectivity, reproduction.
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Bugungi kunda butun dunyoda atrof-muhitning turli gazlar, suyuq va qattiq moddalar, sanoat
chigindilari bilan ifloslanishi ijtimoiy-igtisodiy ahamiyatga ega bo‘lgan jiddiy ekologik muammolarga olib
keladi, hamda bu muammolarning kelib chigishini oldini olish asosiy vazifalardan biri hisoblanadi.
Sanoatda yarim o‘tkazgichlar, shuningdek o‘ta toza moddalar olishda asosiy materiallar sifatida kadmiy va
indiyga bo‘lgan talab, ushbu materiallarni analitik nazorat qilish, sezgir usullarini yaratish ham nazariy,
ham amaliy nugtai nazardan dolzarb hisoblanadi.

Bugungi kunda dunyoda og‘ir, zaxarli metallarning ultramikro miqdorini aniqlash imkonini
beradigan ko‘plab fizikaviy va fizik kimyoviy tadqiqot usullari mavjud, biroq ular ham ruxsat etilgan
miqdor va undan kam darajada kerakli sezgirlikni ta’minlab bera olmaydi. Dunyo miqyosida og‘ir,
kanserogen metallar atrof muhitni asosiy ifloslantiruvchilar bo‘lib, ularning monitoringini olib borish
yuzasidan magsadli tadgigotlarni amalga oshirish muhimdir. Bu borada, jumladan, quyidagi masalalarga
alohida e’tibor qaratilmoqda: qimmatbaho, zaxarli simob ishchi elektrodini o‘rnini bosa oladigan yangi
sensorlarni yaratish; ekologik toza, mahalliy xomashyolardan tayyorlangan sensorlarni ishlab chigish;
modifikatsiyalangan elektrokimyoviy sensorlar orqali og‘ir konserogen va zaharli metallarni aniqlash
bo’yicha tatqiqotlar ustida ish olib borish.

Ma’lumki, qattiq modifikatsiyalangan elektrokimyoviy sensorlarning (ES) xossalari birinchi
navbatda ko‘mir pastasi tarkibidagi komponentlarning nisbatiga bog‘liq, shuning uchun avval turli
proporsiyada olingan grafit kukuni, mum va modifikatordan (massa bo‘yicha) tashkil topgan aralashmalar
tayyorlangan. Aralashmadagi grafit migdori ortgani sari uning elektr o‘tkazuvchanligi ortganligi aniglandi,
shuning uchun ko‘mir pastasi komponentlarini optimal nisbatiga erishish zarur edi.

Ko‘mir pastasiga kiritiladigan modifikatorning optimal miqdori o‘tkazilgan tajriba ma’lumotlari
asosida tanlandi. Optimallashtirilgan sharoitlarda 0,1-0,8 g modifikator tutuvchi ES tayyorlandi. Olingan
ma’lumotlarga ko‘ra, pastadagi modifikatorning optimal miqdori 0,2-0,4 g, chunki ko‘mir pastasi va mum
aralashmasida uning miqdori ortishi bilan tegishli ravishda butun sistemaning (sensorning)
elektro‘tkazuvchanligi, shuningdek wuning sezgirligi kamayadi, bu modifikatorning xususiy
elektro‘tkazuvchanligi yo‘qligi tufayli paydo bo‘ladi. Demak uning pasta tarkibiga Kiritilishi butun
sistemani elektro‘tkazuvchanlik bilan taminlaydi [1]. 1-jadvalda modifikatsiyalangan ES ning turli
namunalari yordamida olingan In va Cd ionlarining voltamper egrilari keltirilgan.

1-jadvaldan ko‘rinib turibdiki, In va Cd uchun EDTA yordamida modifikatsiyalangan, hamda
tayyorlangan ES yordamida eng yaxshi natijalar olingan.

Ma’lumki, o‘rganilgan metallarning AS hosil bo‘lishiga ta’sir giluvchi asosiy omil bo‘lib fon
elektrolitlarning (bufer aralashmalari) tabiati va konsentratsiyalari xizmat giladi, chunki ishning optimal
rejimini tanlash uchun In va Cd ionlarining turli kislota-asosli muhitlarda elektrokimyoviy tabiati
o‘rganilgan.

Fon elektrolit va bufer aralashmaning etarli darajada yuqori bo‘lmagan konsentratsiyasida
o‘rganilayotgan eritmaning om qarshiligi juda katta bo‘lib ketadi, bu esa o‘rganilayotgan sistemada
kuchlanishning katta xarajatiga sabab bo‘ladi, In va Cd ionlarini inversion voltamperometrik aniglanishiga
salbiy ta’sir ko‘rsatadi.

1-jadval
ES tayyorlashda modifikatorning tabiatiga bog‘liq ravishda In va Cd
ionlarini tagqosiy aniglanish natijalari (x+AX; P = 0,95)
Kiritilg.an meta]l, mkg h, Modifikator tabiati Topilgan metall, N s S,
(analiz sharoitlari) mm mkg

In(111) 5,0 mkg/ml 65 EDTA 4,9£0,25 5 0,14 0,028
(fon 0,1 M HNOg; 30 8-oksixinolin 45+ 0,31 5 0,25 0,055
t.d. = 1,0 mkA; 25 Arsenazo | 5,4+0,23 5 0,19 0,035
En=-055V; 15 Morin 4,8 £0,26 5 0,21 0,043
£,=60's ) 10 Ditizon 39+018 | 5 | 0,15 0,038
50 EDTA 15,9+ 0,25 5 0,20 0,012
C(}%(r: '3;6,\'/? ,T;gg;' 55 8-oksixinolin 1514034 | 5 | 028 | 0018

t.d. = 0,5 mKkA; - Tiomochevina - - - -
Ex t::-g(')Gg) Vi 20 Sulfarsazen 164+035 | 4 | 022 | 0013
" 25 Kadion C 15,3+ 0,40 4 0,25 0,016
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Boshga tomondan, ularning haddan ortig yuqori konsentratsiyasi ham yaxshi emas, sababi
o‘rganilayotgan eritmaning katta ion kuchi ta’sirida fon elektrolitlarning va bufer aralashmalarning
dissotsiatsiya konstantalari sezilarli kamayadi va natijada voltamperogrammalar shakli yomonlashadi va
tegishli ravishda In va Cd ionlarining inversion voltamperometrik aniglanishining aniqligi kamayadi [2].
Shunday qilib, aniglanayotgan metallning voltamperogrammalari (cho‘qqilari) har ganday nisbatlarda eng
yaxshi natija berishi uchun fon elektrolitning (bufer aralashmalarning) optimal va mumkin bo‘lgan
konsentratsiyalari tanlanishi kerak.

Optimal va mumkin bo‘lgan eng katta konsentratsiyalarini topish uchun tadgiq gilinayotgan
metallarni turli tabiatli va konsentratsiyali fon elektrolitlarida va bufer eritmalarida konsentratsiyalari ortib
borishi bilan inversion voltamperometrik aniglanishi amalga oshirilgan. Bunda elektrokimyoviy nazorat
uchun butun elektroliz davomida, aniq bir chegaralarda muhitning protonodonor faolligi saglanib qolishi
talab gilinadi, bunda asosiy va aniglovchi rolni fon elektrolit (bufer aralashmasi) o‘ynaydi [3].

In va Cd larning voltamperometrik tabiatini o‘rganish, ularni aniglash EDTA, ditizon, kupferon va
boshga tanlovchi organik kompleks hosil giluvchi reagentlar bilan turli tabiatli fon elektrolitlarida va bufer
aralashmalarida modifitsirlangan ES da amalga oshirilgan. Tadqiq gilinayotgan metallarni turli kislota-asos
xossali muhitlarda inversion voltamperometrik aniglanishi bo‘yicha ba’zi ma’lumotlar 2 jadvalda
keltirilgan.

2-jadval
Turli tabiatli va konsentratsiyali fon elektrolitlarda In va Cd
ionlarini inversion-voltamperometrik aniglash natijalari (P=0,95; X +AX)
Me_tal_l Fon elektrolitining tabiati va konsentratsiyasi |h, mn] Topilgan Me, n S Sr
tabiati mkg
0,10 M HCI 40 0,56 + 0,08 510,06 | 0,082
0,1 M HCI +0,1 M H2SO4 45 0,54 £ 0,07 4 0,04 | 0,080
In 0,20 HNO3 48 0,48 + 0,02 510,02 | 0,040
0.1 M KOH 47 0,47 £ 0,03 510,03 | 0,060
0,1 M HBr 48 0,51+0,01 510,01 |0,020
0,2 M HNOs 42 0,48 +0,09 (5 | 007 | 0,145
0,20 M HCI 52 053006 |5 | 0,05 ]| 0,094
Cd 0,20 M H,SO4 57 0,51 +£0,04 5 | 003 [ 0,059
0,3 MKI 46 055+0,14 |4 | 0,09 | 0,164
0,3 M H3PO4 40 0,46 + 0,04 4 | 0,06 [ 0,131

Jadvaldan ko‘rinib turibdiki, Cd ni (0,20 M H2SQOy), In — (0,20 M HBr) fonida aniglashda eng
yaxshi natijalar kuzatilgan va shuning uchun keyingi tadgiqotni ushbu fon elektrolitlarda tanlangan qulay
konsentratsiyalarida tegishli ravishda, amalga oshirilgan.

Ma’lumki, inversion voltamperometrik usulda elektrod yuzasida -elektrofaol moddaning
(aniglanayotgan metall) to‘planish vaqti ham anod va katod cho‘qqilarining balandligiga sezilarli ta’sir
ko‘rsatuvchi omillardan biridir.

Tadqiqg gilingan metallarning inversion voltamperometrik aniglanishi sezgirligini oshirish uchun
bir gancha usullar mavjud: tok diapazonini kamaytirish, qo‘llanilayotgan asbobning masshtabini
o‘zgartirish, elektrodda aniglanuvchi metall to‘planadigan vaqtni oshirish, analiz gilinayotgan eritmaning
haroratini oshirish yoki kamaytirish va boshga omillar orgali. Boshidagi ikki xarakteristikani ishlatishning
samarasi ishda qo‘llaniladigan asbob tuzilishiga bog‘liq bo‘lsa, AS giymatiga depolyarizatorning to‘planish
vaqtining ta’siri esa aniqlanayotgan metallning tabiati va konsentratsiyasiga bog‘liq bo‘ladi.

Elektrodda aniglanayotgan metall migdori bilan inversion voltamperometriyadagi elektroliz vaqti
orasidagi to‘g‘ri proporsionallik (chizigli) juda muhim hisoblanadi. Graduirovkali grafigi va standart
qo‘shimchalar usulida ishchi elektrodda depolyarizatorning to‘planish vaqti va elektrfaol moddani uning
yuzasidan analiz eritmasiga erishi, shuningdek, barcha o‘lchashlarda va sharoitlarda bir xil bo‘lishi kerak
bo‘lgan elektroliz rejimi muhim hisoblanadi.

3-jadvalda tadqiq qilinayotgan metallarning cho‘qqilari balandligini modifitsirlangan ESda
to‘planish vaqtiga bog‘ligligi keltirilgan.

3-jadval
Modifitsirlangan ESlarda In va Cd ionlarini
cho‘qqilari balandligining ular to‘planish vaqtiga bog‘ligligi
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_— In(111) cd(1)
bg,ﬁzdcllfgi fon— 0,1 M HBr; fon— 0,3 M H,S0y;
tO‘planish, t.d. = 1,0 mkA, t.d. = 0,5 mkA:

vagi En=-0,56 V; E,=-0,63V;
Cin = 0,5 mkg/ml Ccd = 1,0 mkg/ml

h, mm 5|10 15| 32| 51| 53| 3| 6| 31| 42| 62 76
tn, S 10| 20| 30 | 40| 60| 90| 20| 30| 50 | 70| 90| 110

Jadvaldan ko‘rinib turibdiki, In(III) optimal to‘planish vaqti 60 s., Cd(I1)-90 s., chunki elektroliz
vaqti yana oshirilsa cho‘qqilar balandligi, ularning to‘planishi funksiyasi bo‘lmay qoladi va doimiy
kattalikka aylanadi, shuning uchun uni yanada oshirishning ahamiyati yo‘q. Tahlil namunalaridagi
komponentlarni aniglashning inversion voltamperometrik usullarini yaratishda foydali AS bilan tok
diapazoni (t.d.) o‘rtasidagi bog‘liglik asosiy sharoitlardan biridir. In(I1l) uchun eng optimal soha 0,75 - 2,5
mkA va Cd(Il)- 0,25 — 1,0 mkA ekanligi aniglandi.

Cd va In ionlarni muvaffagiyatli inversion voltamperometrik aniglash uchun analiz gilinayotgan
eritmaning temperaturasini tadgiq gilinayotgan metallar AS lariga ta’sirini o‘rganish kerak. Tajribalar shuni
ko‘rsatdiki, haroratning 25-35 °C oraligida voltamperometrik egrilarning (cho‘qgilarning) eng yaxshi
natijalari kuzatilgan, sababi uning kichik qiymatlarida tadqiq qilinayotgan eritmaning tok o‘tkazuvchanligi
In va Cd ionlarini aniglash uchun etarli bo‘lmaydi, yuqorilarida esa — ES sezilarsiz erishi kuzatiladi va
tegishli ravishda uning ishchi yuzasi yomonlashadi hamda egrilarning (cho‘qqilarning) shakli o‘zgaradi,
shuningdek inversion voltamperometrik aniglanish ham yomonlashadi.

Tajriba ma’lumotlari asosida shunday xulosaga kelish mumkinki, EDTA bilan modifitsirlangan ES
yordamida In va Cd ionlari inversion voltamperometrik aniqlashning to‘g‘ri va gayta takrorlanuvchanlikka
ega natijalari olingan, bunda nisbiy standart chetlanish 0,33 dan oshmagan.

Model aralashmalar yaratishga asos bo‘lib In(IIT) va Cd(Il)larni tabiiy obeklarga taqlididan
tayorlangan sun’iy aralashmalar xizmat qildi. Model binar, uchlik va undanda murakkabroq
aralashmalarning analiz natijalari 4 jadvalda keltirilgan.

Olingan natijalardan ko‘rinib turibdiki, tabiiy ob’ektlar va sanoat materiallariga taqlid giluvchi
murakkab model aralashmalarda In, Cd va Sb ionlarini inversion voltamperometrik usulida giyinchiliksiz
aniglash mumkin, aynigsa barcha holatlarda nisbiy standart chetlanish (S;) In(l11) uchun 0,083 dan, Cd(11)-
uchun esa 0,103 dan oshmaydi, bundan ko‘rinib turibdiki, ishlab chigilgan usullar yuqori aniqlikka ega.

4-jadval
Model aralashmalarda In va Cd ionlarini aniglash natijalari(R=0,95; X + AX)
Me Na’munadagi komponentlar konsentratsiyasi va aralashma |Topilgan S
abiati tarkibi, mkg Me, mkg '
In(0,35)+Cd(95,0); 0,36+ 0,11 ) ,025
In(0,70)+Sn(1,96)+Pb(2,35); 0,68 + 0,04 ] h,044
| In(1,40)+Bi(0,52)+5n(2,20)+Cd(3,25); 1,43+0,10 ] D,056
n In(2,80)+Bi(0,19)+Pb(2,30)+Sn(2,0)+Cd(2,55); D76+ 0,33 ] D,077
In(5,60)+Sn(0,31)+Zn(5,19)+Ag(1,21)+Se(1,41)+ 5,67 0,84 ] ,003
+Mn(2,37);
Cd(0,38)+Ph(41,40); 0,37 + 0,02 D 0,054
Cd(0,50)+Ti(15,00) + Zr(15,00); 0,49 + 0,05 B 0,061
cd Cd(0,75)+Hg(3,00) + Ph(41,40) + Zn(100); 0,76 + 0,08 7 0,083
Cd(1,50)+Ba(200)+Cd(10,00)+Ph(4,14)+Ti(15,00); 1,54+ 0,23 3 0,097
Cd(2,50)+Hg(3,00)+Zn(50,00)+Cd(10,00)+ +Pb(41,14) + [2,51 0,31 5 0,103
Zr(11,00).

Model binar, uchlik va undan murakkabroq aralashmalarda, ishlab chigilgan modifitsirlangan ES
yordamida, In va Cd ionlarini inversion voltamperometrik aniglash bo‘yicha natijalardan shunday xulosa
kelib chigadiki, ishlab chigilgan usullar yordamida turli tabiatli va konsentratsiyali real tabiiy ob’ektlarda
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va sanoat materiallarida (qoldiglar, konsentratlar, rudalar, minerallar va b.) tadqiq gilingan metallarning
migdorini yuqori metrologik xarakteristikalar va analitik parametrlar bilan giyinchiliksiz tahlil gilish
mumkin.

Real tabiiy ob’ektlarda va sanoat materiallarida (tarkibida indiy ioni saglagan qotishma, kavshar,
surkov moy) indiyni inversion voltamperometrik aniglash uchun eng avvalo analiz gilinadigan namunani,
namuna va ob’ekt tabiatiga mos keladigan tegishli kislotalar, asoslarda parchalash kerak, so’ngra
adabiyotlarda keltirilgan usullar bilan namuna analizini o‘tkazish kerak [4].

5-jadval
Qotishma, kavshar va surkov moyi tarkibidan indiyning inversion-voltamperometrik aniglash natijalari
Analiz gilinayotgan materiallar tarkibi va ulardagi [Fopilgan In, % S
komponentlar miqdori, % (P=0,95, x +Ax) '
Oson suyuglanadigan gotishma: 1,59 + 0,06 6 0,039
Kavshar: 1,13+0,14 8 0,071
Surkov moyi: 0,57 + 0,09 5 0,091

Tarkibida indiy ioni saglovchi tahlil gilinayotgan eritmadan alikvot (qism) olinadi, tabiatiga mos
ravishda kerakli fon elektroliti yoki bufer aralashma kiritiladi, muhitning kerakli pH ga va boshga muhim
elektrokimyoviy parametrlarga (sezgirlik, tok diapazoni, elektroliz vaqti va b.) etkaziladi va indiyni
inversion voltamperometrik aniglanishi o‘tkaziladi [5].

Model binar, uchlik va undan murakkabrog aralashmalarda Cd ni aniglash bo‘yicha qo‘lga
kiritilgan natijalar shuni ko‘rsatadiki, uni real tabiiy ob’ekt va sanoat materiallarida, rudalarda va
konsentratlarda inversion voltamperometrik aniglash imkoniyati mavjud. Namunani olish va namunani
tayyorlash adabiyotlarda keltirilgan usullar yordamida amalga oshirilgan [6]. Kadmoselit, monteponit va
ksantoxroitlar tarkibidan Cd(II)ni aniglash bo‘yicha olingan natijalar 6 jadvalda keltirilgan.

6-jadval
Kadmoselit, monteponit va ksantoxroit tarkibidan kadmiyni inversion-voltamperometrik aniglash natijalari

Analiz  qilinayotgan ob’ekt nomi va undagi | Topilgan Cd, % S \

komponentlar migdori, % (P=0,95, x +Ax) "
Kadmoselit 46,30+1,49 124 0,028
Monteponit: 87,10 £ 0,63 ,548 0,006
Ksantoxroit: 76,90 £0,85 0,742 ),010

6-jadvaldan xulosa gilish mumkinki, Cd(I1) mikrogramm migdorlarini inversion voltamperometrik
aniqlash bo‘yicha ishlab chiqilgan usullar yuqori aniqlik xarakteristikalari, nisbiy standart xatoligi 0,028;
0,006 va 0,010 dan oshmaydigan, analizni amalga oshirishning ekspressligi bilan farglanadi [6].

Olingan tajriba natijalari shuni ko‘rsatadki, taklif gilingan elektrokimyoviy usullarni nafaqat tabiiy
suvlarning real namunalari analizida qo‘llash mumkin, balki ishlab chiqarishning turli texnologik
suyugqliklari va sanoat chigindilaridan og‘ir zaharli metallarni aniglashlarda qo‘llash mumkin. O‘tkazilgan
tajribalar turli tarkibli tabiiy suvlarni inversion voltamperometrik aniglash mumkinligini tasdigladi.
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Abstract. The geometric structure of the surface of silicon nanotube determines its unique
properties. The new dual nature of the surface structure of a silicon nanotube depending on the tube type
was revealed by ab-initio modeling using the density functional theory. The rippled structure of the surface
turned out to be the most energetically favorable form for the (n, n) type of the tube, and the smooth shape
of the nanotube walls was the main stable form for the nanotubes of the (n, 0) type. The dual nature of the
surface structure of silicon nanotubes is explained by the dependence of the formation of =-bonds on the
tube surface on the mutual position of unhybridized p-orbitals of silicon atoms.

Keywords: silicon nanotube, surface structure, density functional method, hybridization.

ab initio moxeupoBanue CTPYKTYPHI MOBEPXHOCTH KPeMHHS

AHHoTanms. ['eoMmeTprueckas CTPyKTypa MOBEPXHOCTH KPEMHUEBBIX HAHOTPYOOK OIPEIETISIOT ee
YHUKaJbHBIE CBOIicTBA. HOBast 1BOHCTBEHHAs MPUPOAA CTPYKTYPHI IOBEPXHOCTH KPEMHHEBOH HaHOTPYOKH
B 3aBHCHMOCTH OT THIIa HaHOTPpYyOKH ObLTa BBISBICHA MyTEM KOMITBIOTEPHOrO MOJETUpOBaHuUs ab-initio
MmeronoM (yHkimoHana ToTHocTH. IllepoxoBaTas ¢opma IOBEpXHOCTH OKa3aloch Hambonee
OHEPreTHUYECKH BBITOAHOM st (N, N)-Tma TpyOKW u riaakast GopMa CTEHOK HAHOTPYOKH OBLT OCHOBHOM
cTabuinpHON (opMolt HaHOTPYOOK Thma (n, 0). Takas mBoiicTBeHHas MPUpPOJA CTPYKTYPHl TOBEPXHOCTH
HAHOTPYOOK KpeMHHS OOBSICHACTCS 3aBHCHMOCTBIO O0pa30BaHUS T-CBA3EH Ha IOBEPXHOCTH TPYOKH OT
B3aMMHOT'0 PACIONIOKEHHS HErHOPHIM30BAaHHBIX P-OpOHUTaIeH aTOMOB KPEMHHUSL.

KiroueBble cjioBa: KpeMHHEBBIC HAHOTPYOKH, CTPYKTypa ITOBEPXHOCTH, METOX (YHKIIHOHAJa
IUIOTHOCTH, THOpUAN3AIIHS.

Kremniy nanonayi yuzasining ab initio modeli

Annotatsiya. Kremniy nanonaylari sirti geometrik tuzilishi uning ajpyib hususiyatlarini belgilab
beradi. Kremniy nanonayi sirti tuzilishining nanonayning turiga garab yangi ikkiyuzlama tabiati zichlik
funktsionali nazariyasidan foydalangan holda ab-initio kompyuter modellashtirish orgali aniglandi. Sirtning
dag’al shakli nayning (n, n) turi uchun eng afzal bo'lib chiqdi va nanonay devorlarining silliq shakli esa (n,
0) turdagi nanonaylarning asosiy barqaror shakli bo’lib chiqdi. Kremniy nanonaychalari yuzasi
tuzilishining bu ikkiyuzlama xususiyati naycha yuzasida n-bog'lar hosil bo'lishining kremniy atomlarining
gibridlanmagan p-orbitallarining o'zaro joylashishiga bog'ligligi bilan izohlanadi.

Kalit so‘zlar: kremniy nanonaychalari, sirt tuzilishi, zichlik funktsionali usuli, gibridlanish.

Introduction

Despite that recently the research interest in the structure of silicon nanotubes (Si NT) is subsiding,
the nature of the Si NT surface structure is still an open question. Si NTs widely known to be of great
interest because of their applicability for miniaturization of microelectronic cells or as an anode in lithium-
ion batteries. A detailed understanding of the surface structure of Si NTs will solve many problems related
to the delocalization of electrons on the surface, theirs metallic and semiconductor conductivity, and the
possibility of using single-walled small- and medium-diameter Si NTs as controlled quantum circuits in
guantum computers. Since the synthesis and preservation of Si NTs by experimental methods is owing to
great technical difficulties, so far the structure of Si NT has been basically studied using various calculation
methods both from first principles and semi-empirical methods.

There are several variances of the silicon nanotube configuration considered as a stable form. After
the first investigation which was done by Seifort et al. [1], most of the authors lean towards the thought that
silicon prefers sp3 hybridization and favors the tetrahedral diamond-like structures, thereby forming the not
smooth surface, i.e. puckered structures. Zhang R.Q. et al. found by DFT-MD calculations [2], that Si NTs
could be formed with puckered surfaces under appropriate conditions. Also, other authors revealed a
similar tubular structure [3]. At the same time, a gear-like configuration was obtained by performing
molecular dynamics, but a string-bean-like puckering was emerged from semiempirical PM3 method [4].
To stabilize the structure, the dangling bonds of NT atoms were saturated with H atoms and formed a
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nanotube of SiH [5]. Doping of Si NTs with metals is very important for their stabilization apart from
carbon NTs, where the addition of metals did not change their structure [6]. Also an incorporating oxygen
atoms into silicon nanotubes was considered to stabilize the NT structure in the frame of density functional
theory [7].

Note, that ab-initio DFT calculations of the silicon nanotube band structure showed that the band
zone, especially for small-diameter nanotubes, do not correspond to the reality [8]. In addition, as shown in
[9], the results of calculations of the band structure of nanotubes strongly depend on taking into account
relativistic effects. Nonrelativistic calculations of the (5.5) armchair band structure predict the metallic
nature of the conduction, while considering the spin-orbit interaction led to the separation of the valence
band from the conduction band and the formation of a narrow-gap semiconductor.

Thus, the results of the different authors differs one from another and there isn’t a complete vision
on the Si NT surface structure up to date. It is the nature of the surface structure and the existence of the
unbonded and radical electrons on the surface that the main cause of silicon nanotube’s instability and the
difficulty of synthesing it was most likely to be found.

Computational details

The restricted Kohn-Shame method with Becke 88 exchange and Perdew 86 correlation potential
on the base of valence double-zeta basis set with a Karlsruhe group polarization functions implemented in
the ORCA 4.0 quantum-chemical calculation package was used [10]. BP88 approximation was used
because BP88/6-31G** and B3LYP/6-31G** are very similar in this case [11], but BP88 approach requests
significantly less computing resources than the other one. For improving the SCF procedure the Kollmar’s
DIIS was turned on. Constructing silicon nanotubes with lengths of six periodic cells was performed by
using the online nanotube constructor of the Michigan State University nanotube website [12] and the
Avogadro software [13]. To overcome hardpoints for SCF convergence, full Newton—Raphson method
(and its augmented Hessian analog) was implemented. Geometry optimization has been carried out for
interatomic bond lengths, bond angles, and dihedral angles keeping tube symmetry.

Results and discussions

The considered structures of the silicon nanotube are shown in Fig.1. Traditional silicon nanotube
with a smooth surface configuration which is an analog to the carbon nanotube, and several proposed
puckered structure silicon nanotubes were considered [2]. All nanotubes were saturated by hydrogen atoms
at the edges to eliminate an edge atom’s dangling bond effect. To compute the relative stability of the
tubes, expression for the cohesion energy was used with a slight modification, in this cohesion energy of
the silicon skeleton was defined by the formula Ecoh = {BE[NT(n,m))] + pHNH}/NSi, where
{BE[NT(n,m))] is a binding energy of the hydrogenated nanotube, NSi and NH are numbers of silicon and
hydrogen atoms, correspondently, uH is a chemical potential of H atom defined as at 0 K in SiH4 molecule,
which we modify as an energy difference per H atom between hydrogenated and bare nanotube [5].

Alongside with the smooth CNT-like silicon nanotube, some distorted nanotubular particles as a
saw-like tube, a gear-like configuration, a puckered form, and a rippled surface were considered (Fig.1a)
for establishing the dominant form of the Si NT. For constructing distorted forms the tube was symbolically
cut into parallel layers of atoms perpendicularly to the axis of the tube. Then by alternately moving the
atoms either to or from the center of the ring the following shapes were constructed:

the saw-like form (Fig.1b) by moving atoms of each layer;

the gear-like form (Fig.1c) by moving each atom of each layer;

the puckered tube (Fig.1d) by moving atoms of each layer and reversing direction through one
layer; and finally

the rippled tube (Fig.1le) by alternating layers with fixed atoms and layers with atoms displaced
alternately either to or from the center of the ring by reversing direction in layers through one changing
layer.
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Figure 1. Structures of the Armchair (5,5) Si NT: A. A frontal view of the Si NT’s; B. A sectional view of

the elementary ring; C. Hexagon cell; D. Cohesion energy per atom; a. The smooth tube analogous to CNT;
b. The saw-like tube, c. The gear-like configuration; d. The puckered form; e. The rippled form.

According to our calculation results, the rippled form (Fig.1e) and the smooth-walled nanotube (Fig.1a) are
the most energetically favorable forms of the (5,5) type NT. Silicon

23A
2.3 A 23A ”00 . 23A
(5,5) Si NT (5,0) SiNT
a b c

Figure 2. Hexagon Cell Structures of the More Favorable Forms of (5,5) Si NT: a. The smooth tube
analogous to CNT; b. The rippled form (preferable); and (5,0) Si NT: ¢. The smooth surfaced (the most
stable) form.

sheet is known to have equal interatomic distances and bond angles in all directions. But on
constructing a nanotube, the interatomic distances and bond angles are not identical along and
perpendicular to the tube, and their difference is minimal only in such type of structures (Fig. 2). In
addition, it is known that s- and p-type atomic orbitals tend to form sp3-hybridized orbitals where an atom
has a covalent bond with four other atoms. Thus, the hybridization of orbitals depends on the number of
bonds. And also, silicon and carbon atoms can form a sp3 type of hybridization only if there is a pair of
electrons on one of the valence orbitals. Otherwise, sp2-type hybridization occurs where three bonds lie on
the plane, and the non-hybridized orbital is perpendicular to this plane. The non-hybridized orbital of the
carbon atom then forms a n-bond. However, the full formation of the n-bond in silicon will be difficult due
to the longer interatomic distance. Nevertheless, a partial =-bond can form between the atoms keeping some
of the non-hybridized orbitals free. From this point of view, the smooth and rippled shapes are in the most
advantageous positions.

Further, we studied in detail the smooth-walled and the rippled Si NTs as more preferable forms
for different tube types and sizes. We have considered “zigzag” (n, 0) type of Si NT’s of (3,0), (5,0), (7,0),
(9,0) sizes, “armchair” (n, n) type of Si NT’s of (3,3), (5,5), (7,7), (9,9) sizes. Geometry optimization
results show, that the rippled form is more preferable than the smooth-walled NT for (n, n) type tubes
whereas the CNT-like smooth-walled form is more stable in the case of (n, 0) nanotubes.
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These results will probably help to find out the reason why a zigzag-type of Si NT has a metal
conductivity, and an armchair-type has a semiconductor nature.

Y.’ L
A D Slb
(5,0) (5,5)

Figure 3. Disposition of the Hexagon Chains Along Tube; the number at the center of the chain is a value
of the dihedral angle, i.e. a curvature of the tube: In rows: A. Hexagon chains along the tube; B.
Dispositions of the non-bonded atomic orbitals. In columns: a. (5,0) zigzag type; b. (5,5) armchair type.

Stability of the smooth configuration for (n, 0) Si NT and the rippled surface for (n, n) type can be
explained by disposition of the unpaired non-hybridized p-orbitals of silicon atoms, which are
perpendicular to the plane of bonds. Atomic p-orbitals of the (n, 0) tube form zn-bonds along the tube, while
they has m-bonds that are crosscut to the tube in (n, n) type.

As can be seen on example of (5,0) and (5,5) type nanotubes (Fig. 3), the tighter n-bonds are
formed in the first one, because p-orbitals along the tube are interbonded and located exactly parallel to
each other, which in turn leads to stabilization of the smooth structure for the type of (n, 0). In (5,5) type, p-
orbitals placed at angle of 21°/2 = 10.5° to each other and form z-bonds lied across the tube, and this fact
consequently leads to their weakening. A decrease in the stabilization effect of the =-bonds in latter case
leads to the distortion of the lattice from the planar structure, which is observed for a rippled surface of the
tube of (n, n) type.

In dominating smooth-walled form of the (n, 0) Si NT, the bond lengths are keeping the constant
value of 2.30 A (Table 1), which is in good agreement with experimental [14] value 2.2 A and theoretical
[1, 4, 15-22] results, i.e. 2.2 — 2.4 A. But hexagons have two values of bond angles, one of which is equal to
120° along the tube, the other is transversally with it and ranges from 110° to 120°. As the dihedral angles
approach zero, the tube surface straightens and becomes flat.

Table 1.
Cohesion Energy per Atom (E), Tube Diameter (D), Bond Length (D), Bond and Dihedral Angles for the
Smooth-Walled (n, 0) Si NT and Rippled (n, n) Si NT.

NT type E, eV D, A d, A Bond Twobond
angles, angles, grad
grad
(3,0) -4.65 2.73 2.30 91 54
2.38
(5,0 -4.84 6.58 2.29 110 36
2.32
(7,0) -4.90 8.95 2.29 115 49
2.30
(9,0 -4.93 11.47 2.29 117 39
2.30
(3,3 -4.84 6.63 2.29 122 59.6
2.34 113
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(5,5) -4.90 10.68 2.30 120 36.9
115

7.7) -4.90 15.67 2.31 120 24.2
116

(9,9) -4.90 21.62 2.33 120 22.6
117

A larger tube diameter in the case of rippled (n, n) Si NT, leads to the longer bond lengths, which
is approaching asymptotically 2.32 A (Table 2). Bond angles are narrowing slightly, whereas dihedral
angles are diminishing.

Conclusion

Even though the majority of authors achieved the results showing the puckered character of Si NT
surface, a clear conclusion on the surface structure has not yet been reached at least for the reason that
researches give different structures of the surface. The existence of a smooth surface of a silicon nanotube
is not being excluded, since it is illogical from the standpoint of quantum chemistry to distort the structure
with a single p-electron from a planar form. To form a tetrahedral structure, an atom must have at least a
pair of electrons at the non-hybridized orbital, in addition to three bonds with other atoms.

Geometrical configurations of the different nanotube structures as a saw-like tube, a gear-like
configuration, and a puckered form, used by the other authors and the rippled surface considered alongside
with a smooth CNT-like silicon nanotube have been optimized by DFT method with BP88 approximation
for the study of the stable surface structure for a different type and size silicon nanotubes.

Calculation results show that the silicon nanotubes have a dual nature of the surface structure

depending on the type of nanotubes. Thus, rippled form is favorable for (n, n) type and the smooth-walled
nanotube is the most energetically stable form for (n, 0) type NT. The tetrahedral form of the silicon atom
in nanotubes does not stable because each atom has three bonds with another atoms and their valence
orbitals are therefore sp? hybridized. One of the p-orbitals is staying in non-hybridized form placing
perpendicularly to the other hybridized orbitals. In (n,0) type nanotubes, these non-hybridized and parallel
p-orbitals form = bonds strengthening the smooth surface structure. However, the transverse © bonds on
(n,n) type nanotubes are formed due to p-orbitals located at an angle to each other. Such position of the
orbitals cause the weakening of the = bonds. The repulsion of the partially free electrons on these orbitals
brings the surface structure to a rippled shape.
Calculated basic physical parameters, e.g. gap, excitation energy, energy of folding, relative cohesive
energy, indicate that both, the SiNRs and SWSINTs could be fully compatible with contemporary silicon-
based microelectronics and could serve as natural junction and active elements in nano/micro technologies,
including optoelectronics.
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VIIK: 547.856.1
MHOKECTBEHHASI (IBOICTBEHHASI) PEAKIIMOHHASI CIIOCOBHOCTD 2-OKCO-, -
THOKCO-, -CEJIEHOKCO-, -AMHHO-, -ALIETUJIAMHAHO-6-METUJIIIMPUMMIMH-4-OHOB
B 3ABUCHMOCTH OT SHAOLMKJINYECKOIO TETEPOATOMA

3axunoB K.A., MeaukyaoB O.K., I'aiioyanaes LI.II., 3yinanos ®.A., Opunos 3.0.
Camapranockuii 20cy0apcmeeHHblll yHusepcumen
E-mail: z-gosim@samdu.uz

AHHoTanmsA. BrepBble cHCTEMaTHYeCKHM  W3y4eHBl  MHOXKECTBEHHBIC  (IIBOWCTBEHHBIC)
pEeaKIMOHHBIE CIIOCOOHOCTH IOJHMICHTHBIX AaHHOHOB 2-OKCO-, -THOKCO-, -CEIE€HOKCO-, -aMHHO-, -
aIleTUIIAMHHO-6-MEeTHIIITUPUMHIIH-4-0HOB B PEaKIUSX AIKAIAPOBAHMS.

BrusBrieHO BIMSHWE SHOONMKIMYECKAX TETEPOATOMOB HA MHOXKECTBEHHBIX (IBOHCTBEHHBIX)
PEAKITMOHHBIX CITOCOOHOCTAX 2-3aMeIIeHHBIX-6-MeTHIITHPUMU IHH-4-0HOB.

KiawueBble caoBa:  2-Okco-, -THOKCO-, -CEJIEHOKCO-, -aMHWHO-, -alleTHJIAMHAHO-6-
METHIITUPUMUINH-4-0HbI, MHOXXCECTBEHHAs (IBOWCTBEHHAs) pEaKIHWOHHAS CIIOCOOHOCTh, '"MATKHMA"
(MOAMCTRIN METHIT), "KeCTKUI" (METHITO3UIIAT), peaKIUOHHBIE IICHTPHI.

2-0Okso-, -tiokso-, -selenokso-, -amino-, -atsetilamino-6-metilpirimidin-4-onlarning endosiklik

geteroatom tabiatiga bog’liq ravishda ko‘p (ikki) tomonlama reaksion qobiliyat namoyon qilishi

Annotatsiya: Ik bor 2-okso-, -tiokso-, -selenokso-, -amino-, -atsetilamino-6-metilpirimidin-4-
onlarning alkillash reaksiyalarida ko‘p (ikki) yoglama reaksion qobiliyat namoyon qilishi sistematik tarzda
o‘rganildi. 2-Aralashgan-6-metilpirimidin-4-onlarning ko‘p (ikki) yoqlama reaksion qobiliyatni namoyon
qilishida endosiklik geteroatomlarning ta’siri aniglandi.

Kalit so‘zlar: 2-OKkso-, -tiokso-, -selenokso-, -amino-, -atsetilamino-6-metilpirimidin-4-onlar, ko‘p
(ikki) yoqlama reaksion qobiliyat, “yumshoq” (metil yodid), “qattiq” (metiltozilat), reaksion markazlar.
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Effect of endocyclic heteroatom on the poly (two) reactivity of 2-oxo-, -thioxo-, -selenoxo-,
amino-,- acetylamino-6-methylpyrimidine-4-ones.

Abstract: Poly (two) reactivity of polident anions of 2-oxo-, -thioxo-, -selenoxo-, amino-, -
acetylamino-6-methylpyrimidine-4-ones have been systematically studied. It was shown that the nature of
endocyclic heteroatom influence on poly (two) reactivity of 2-substituted-6-methylpirimidine-4-ones.

Keywords: 2-Oxo-, -thioxo-, -selenoxo-, amino-, -acetylamino-methylpyrimidine-4-ones, poly
(two) reactivity, “soft” (methyl iodide), “hard” (methyltozilate), reaction centres.

Monekynbl, UMEIOUINE JBa PEaKIMOHHBIX IIEHTpa, SIBISAIOTCS aMOMIICHTaTHBIMH, a Oonee -
MONMUACHTATHRIMU. PeakimoHHast cIOcOOHOCTh aMOWICHTATHBIX AHHUOHOB 3aBHCHUT OT TPHPOIBI
pactBoputena. Hampumep, amkunupoBaHHe HMOHA Ha(TONATA ANKHITAJOTEHHJIAMH MOTYT IMPOTEKaTh IO
aTOMy KHCJIOpPOZa W TIO0 aTOMy yIJIepoJia apoMaTHUYecKoW cUCTeMbl. B oTnuume or HadTOomMaT HOHA,
coJiepKalllie BO BTOPOM TMOJOXKEHHH JHJOIMUKIMIIEYECKHE TeTepoaTOMbl MUPUMHUAUH-4-OHBI U WX
pasnuYHbIe KOHAEGHCUPOBAaHHbIE aHajoru (OeH30-, -(pypo-, -THEHO-, -MUPPOJIO-, -IHUPHIOIUPUMHUINHEI)
MOTYT IPOSIBJISIT BMECTE C aMOUICHTHON M MOJUJICHTATHYIO PEAKIIMOHHYIO CIIOCOOHOCTbD.

Hamu panee Obutn poBe/IeHBI PEAKIIUN AKHIUPOBAHUS 2-OKCO-, -THOKCO-, -CEIEHOKCO-, ~-aMHUHO-
, -aleTHIIAMHHO-6-METHIIMTUPUMUIUH-4-0HOB ¢ "MATKuM" (HOAUCTBIN MeThT) U "KecTKUM'" (METUITO3UIIAT)
ANKWIMPYIOIIMMHU areHTaMHy B Cpefie aOCONIOTHBIX PaCTBOPUTENEH (CITUPT, alleTOHUTPUIL, AnOoKcaH, MDA
u JIMCO), npu xomHaTHOil Temmepatype (24° C) unm npu KunsueHMHM Ha BOAsHOH Oane (4 u) B
MPUCYTCTBUM THUAPHIA HATpUS B KauecTBe coyieoOpa3oBaTeNsi C IEIbI0 HM3YYCHHsS MHOXKECTBEHHOU
(IBOMCTBEHHOM) PEAKIIMOHHON CIIOCOOHOCTH MX MOJNUACHTATHBIX aHHOHOB [ 1-5].

B nmanHOW paboTe MBI paccMaTpuBaeM BIHSIHAE DHJOIMKINYECKOTO TeTepoaToMa Ha
MHOXECTBEHHYIO (IBOMCTBEHHYIO) PEAKIIMOHHYIO CIIOCOOHOCTH 2-0KCO-, ~-THOKCO-, CEIEHOKCO-, ~-aMHHO-, -
aleTHIIAMHHO-06-MEeTHIIMTUPAMUTUH-4-OHOB.

AJNKWINPOBaHUE 6-METHII-2-OKCOTUPUMUINH-4-0Ha TIPU YKa3aHHBIX BBIIIE YCIOBUSIX, TPOUCXOJUT
c o0Opa3oBaHMEM CMECH YEThIpeX NPOAYKTOB METHJIUPOBAHHS, T.€. HAONIOMAeTCs MPOSBICHUE
MHOXXECTBEHHOI criocoOHocTH [1]:

o) o)
CH
-~ 3
| NH - cH.x/ NaH/SolL/© C | N + | NH
/g X=J, OTs /g /g
H;C N o H5C N o H,C N o
H 3 H 3 |
CH;3
o OCH;
CHj,
.y =
/
H;C N o H,C N OCH;

B otnmume ot 6-MeTHII-2-0KCONUPUMHIIH-4-0Ha, aJKIINPOBAHUE 6-METHII-2-THOKCOTUPUMIIUH-
4-oHa B TeX ke yCJIOBHAX MPOMCXOUT C yJacTHEM TpeX PeaKIMOHHBIX IEeHTpoB (atoma cepsl, N u N*-
atomos a3ota). O6pasopanme O*-alKum MPOIYKTa IPU TOM He MPOMCXOINT, YTO OOBACHSIETCS OONBIION
MOJSIPH3YEMOCTBI0  DHAONHKIMYECKOTO  aroMa  Cephl. 3AeCh TOXKE MPOUCXONUT  IIPOSBICHUE
MHO)KECTBEHHOW PEaKIIMOHHOM CriocodHoCTH [2]:

o o o
CH
- 3
| NH X/ NaH/Sol/t° C | NH 4 | NT
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NH N
P S
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A B ciydae anKWIIUPOBAHUS O-METHI-2-CEICHOKCOMUPUMUIMH-4-0Ha, peakius WAET C
00pa3oBaHUEM, B OCHOBHOM, 2-METWJICEICHO MpPOAyKTa. TONBKO B OIHOM ciy4yae oOpasyercsi MPOAYKT
JMMETHITUPOBAHUS -3,6- IMMETHUII-2-METHUIICEIICHOMMUPUMHUIUH-4-0H [3]:

(0]

| NH CH;X/ NaH/Sol./t° C
/& X=J, OTs )\ )\
H;C N Se
H

SeCH3 H3C Se CH3

D10 06BACHAETCS yBETHUEHHEM MONAPU3YEMOCTH Se? IIEHTpa, B CBA3M C YeM, PeaKilhsi pOTeKaeT
no Hemy. B ciydae 6-mMeTui-2-celeHOKCONMPUMHINH-4-0Ha MPOUCXOAUT IPOSIBICHHE BOHCTBEHHOM
PEaKIMOHHOM CIIOCOOHOCTH.

MeTunupoBanue xe 2-aMHHO-6-MeTHIMUPUMHUIMH-4-0Ha, B OCHOBHOM, HJET ¢ 0OpazoBaHneM N°-
METHIINPOYKTa, B €IMHUYHOM ciiydae (MOIAMCTHIM METHWJIOM B CIMpPTE NPH KOMHATHOM TeMIlepaType)
obHapyxeHo obpazosanne O*-metnmmponykra. IIpoTekaHue peakiUy 3aMeLIeHHs 10 YHIONMKIHYECKO
aMHHOTPYIIIE 3aTPyIHEHA TeM, YTO OHA 00J1aaeT OoJIbIIeH OCHOBHOCTBIO, H3-3a YETr0 PEaKI[UH MPOTEKAIOT
C y4acTHEM TOJIbKO JIBYX PEaKIMOHHBIX LeHTpoB. [loaTOMy, B ciiydae 2-aMHHO-6-MeTHITMPUMUIHH-4-0Ha,
TaKXe MPOUCXOJUT IPOSBICHUE TBOHCTBEHHOM peaKuHOHHoﬁ criocobHoctH [4]:

O OCH;,

| NH  cH,x/ NaH/Sol./t° C
44\ X=J, OTs /L\ /L\

H,C N NH,

B ommuune or 2-aMI/IHO-6-M6TI/IJ‘IHI/IpI/IMI/IIII/IH-4-OHa aJ'IKI/IJ'II/IpOBaHI/Ie 2-aHeTI/IJ]aMI/IHO-6-
METHIMHPUMUINH-4-0Ha TIPOMCXOAUT C 0Opa3oBaHMEM (BMECTE OCHOBHBIM N -METHITIPOLYKTOM)
MPOAYKTAa METUIMPOBAHUS MO SHAOLUMKINYECKON 2-aleTuiaMHHO Tpymme — 2-N-meTnnanernnaMuHo-6-
METHIIMTUPUMUMH-4-0Ha. B 3TOM ciydae Toke HaOMIOJaeTcsi MPOSIBICHUE TBOWCTBEHHOW PEaKIIMOHHOM
crocodHocTH [5]:

O (¢} O

_-CH;
| NH CH;X/ NaH/Sol./t° C | N | NH

+
X=J, OTs
)\

> >
H;¢”~ N7 TNHCOCH;, Hi¢” N7 TNHCOCH; H;,¢~ N~ “N—COCH;

CH;

CorocraBiieHIE pPE3YNbTATOB ATKWINPOBAHMS 2-3aMEIICHHBIX-6-MeTHITMPUMHIINH-4-0HOB JaeT
CIIENYIONINH pe3yabTaT: 2-0KCO- M —THOKCO-6-METHINHPHMUAINH-4-0HBl TIPOSBISTIOT MHOMKECTBEHHYIO
PEaKIIMOHHYI0  CIIOCOOHOCTh, a BCE  OCTalbHBle (2-CEJICHOKCO-, -aMHHO-, -alleTUIaMHUHO-6-
METHJIITA PUMUIMH-4-0HbI) TIPOSIBIIIOT TBOMCTBEHHYIO PEAKIIMOHHYIO CIIOCOOHOCTh. Ecim B pany O < S <
Se TpOoHCXOAUT YBENMUYCHHE IOJISIPU3YEMOCTH PEaKIHOHHBIX IIEHTPOB, M TEM CaMBbIM, YMCHBIICHUE
MHOKECTBEHHOW PEaKIIMOHHON CIIOCOOHOCTH 2-3aMEIleHHBIX-6-MeTHIMIPUMHUINH-4-0HOB, TO, KaK OBLIO
CKa3aHO BEIIIE, B CIydae 2-aMHHO-0-METHIHMPHMHAIUH-4-0Ha YHIOMIKINIECKasi aMAHOTPYIIa 00IagaeT
OONbIIell OCHOBHOCTBHIO, UYTO MEIIAET IIPOTEKAHWIO pEaKnIW{d II0 3TOMY IEeHTpy. B ommmume ot
aAMHUHOTPYIIIB, B KapOOHWIBHOH Tpymre 2-aleTWIaMHHO-6-MeTHIMPUMUANH-4-0Ha TIPOUCXOTUT
CMELIEHHE >IeKTpoHHOM miotHoctn H O cpasm B cTopony KapOoHMIBHON rpynmbl. B pesymbraTe
9TOro atoMm Bomopoma N-H cBs3u CTaHOBHUTCS MOIBIDKHBIM, M MOXKET OBITH 3aMEHICH Ha METHJIBHYIO

rpymy.

JKcHepUMeHTaTbHAs YacTh

OO0mast MEeTOAMKA AJTKWIMPOBAHUS 2-3aMelIeHHbIX-6-MeTHIIMHPUMHINH-4-0HOB

K cycnensuu 0,01 Moib 2-3aMEIEHHOTO (-OKCO-, ~-THOKCO-, CEJICHOKCO-, ~-aMHUHO-,- alleTHIAMHUHO-
)-6-MeTrmupuMuanH-4-0Ha B 45 Mt abcomoTHOM pactBopuTene gobasisor 0,24 r (0,01 mons) ruapuaa
Hatpus. [lepememuBator 30 MUHYT ¥ K 00pa3oBaBIIEMYCsl pacCTBOPY (B HEKOTOPBIX CIIyYasx CYCIICH3HH )
HATPUEBOH CONM  2-3aMEIIEHHOTO (-OKCO-, -THOKCO-, CEIICHOKCO-, -aMHUHO-, -alleTUIAMHHO-)-6-
METHINAPUMUINH-4-0Ha MPU IEPEMEIINBAHIH 10 KaruisiM 100aBistoT 0,01 MONTb aNKAIMPYIOIIETro areHTa
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(1,42 r #iogucroro meruna wiu 1,86 r MeTwiTOo3WiIaTa) B S5 MII pacTBOpUTENs. PeaklMOHHYIO cMecCh
MepeMeIINBaOT P KOMHATHOU TemrepaType 24 yaca WM IpH HarpeBaHUU Ha KUIAIIEH BOJSHON OaHe 4
yaca. PeaknuoHHyro cMech pasmararoT 150 Mi gensHoil  BoApl;  00pa3oBaBIIMICS — OCagOK
OT(QUIBTPOBBIBAIOT, B TE€X CIydasX, KOrJa HpPH Pa3IOKEHHUH OCaJOK HE BBINANaeT, MPOXYKT peaKIuu
u3BnekaT xjopodopmom (4 paza mo 100 mim), cymar Hax Oe3B. cyiab(paroMm Hatpus. PactBoputens
OTTOHSIIOT, OCTaTOK IPOMBIBAIOT MaJIbIMH peakIUsMHU 3(upa (IS yAaJIeHHs OCTaTKa PACTBOPHUTENS U
METHJITO3UJIATA) U BBIIEISIOT CMECh HCXOIHOI0 2-3aMELIEHHOTO (-0KCO-, ~-THOKCO-, CEJICHOKCO-, ~-aMHHO-, -
AlleTUIIAMHIHO- )-6-MEeTHIMUPUMUANH-4-0HA C HMX METHJINPOU3BOIHBIMU. H30MEpHBI COCTaB METHII-
IIPOM3BOJHBIX onpenessaor meronom IIMP.
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AMIIEPOMETPUYECKOE TUTPOBAHUE BJIATI'OPOJHBIX METAJIJIOB PACTBOPAMUA
A30THO-CEPOCOJEPKAIIINX PEATEHTOB B HEBOAHBIX U CMEINAHHBIX CPEJAX

Paxmaros X.B.!, J:xypaeBa 1. 1.}, SIxmmesa 3.3.%, Hacumo A.M.2
Kapuunckuii unicenepro-sKkonoMudeckuti uHCmumym
2 [Iorcussaxckuii 20CyO0apcmeeHHblil nedazo2udeckull UHCIUnym
3Camapranockuii 2ocydapcmeennuiil ynusepcumemn

AHHOTanms: B cTaThe moKa3aHa YCIOBHH W BO3MOXKHOCTH aMIIEPOMETPUUECKOrO TUTPOBAHUS
HMOHOB OJIarOPOJTHBIX METAJUIOB C pacTBopaMu 4-mMeToKCH(EHMIKapOOKCHMETHII- NI THIIIUTHOKapOaMaTa
(M®KM/IDTK) u 4-merokcudennnkapOokcuMeTHI AN TN THO-Kapbamara (MOKMJIDTK)B HeBomHBIX
W CMEIAaHHBIX cpefax (YKCycHas Kuciora, H-mponanon, IM®A, JIMCO) m ux cMmecH ¢ (OHOBBIMH
JNIEKTPOIUTAMH, WMEIOIIUX PAa3HUMH KHCIOTHO-OCHOBHBEIMH CBoWcTBamMH. [lpemnoskeHO MeTomuku
aMIIEPOMETPUIECKIE TUTPOBAHHE MUKPOTPAMM KOJIMYECTB HOHOB ONaropOJHBIX METAJUIOB B MIPUCYTCTBUU
COZepIKaIIuX TOCTOPOHHUX HOHOB.

KaroueBble cjoBa: namiaauii, miatkHa, cepedpo, 3omora, MOKMJITK, MOKMDTK,
pactBop, yKcycHas kuciora, H-tipormanoi, JIM®A, IMCO, hoHOBbIEC 3JIEKTPOIUTHI.

Tarkibida azot va oltingugurt tutgan reagentlar yordamida suvsiz va aralashgan muhitlarda nodir
metallarni amperometrik titrlash

Annotatsiya. Magolada nodir metallarning ionlarini 4-metoksifenilkarboksi-
metildietilditiokarbamat (MFKMDETK) va 4-metoksifenilkarboksimetil-dietilditiokarbamat
(MFKMDFTK) yordamida suvsiz va aralashma muhit (sirka kislotasi, n-propanol, DMFA, DMSO)larda
eritmalari va turli kislota-asosli xususiyatlarga ega bo‘lgan ularning fon elektrolitlari bilan aralashmalari
yordamida amperometrik titrlashni imkoniyati va shartlari ko‘rsatilgan. Nodir metallarning ionlarini
mikrogramm migdorini begona ionlar qo‘shilgan holda amperometrik titrlash usullari tavsiya gilingan.

Kalit so‘zlar: palladiy, platina, kumush, oltin, MFKMDETK, MFKMDFTK, eritma, sirka
kislotasi, n-propanol, DMFA, DMSO, fon elektrolitlari.
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Amperometric titration of noble metals with solutions of nitrogen-sulphur-containing reagents in
non-aqueous and mixed media

Abstract. The article shows the conditions and the possibility of amperometric titration of noble
metals  with  4-methoxyphenylcarboxymethyldiethyldithiocarbamate =~ (MPhCMDETK) and 4-
methoxyphenylcarboxymethyl-diethyldithiocarbazone solutions (MPhCMDFDTK) in non-aqueous media
(acetic acid, n-propanol, DMFA, DMSO) and their mixtures with background electrolytes having different
acid-base properties. The methods of amperometric titration of micrograms of the quantities of noble
metals ions in the presence of foreign ions containing ions

Keywords: palladium, platinum, silver, gold, IFCMDETK, IFCMDFTK, solution, acetic acid, n-
propanol, DMFA, DMSO, background electrolytes.

AMIEepoMeTpUYEecKOe TUTPOBAHHE MOHOB METAJUIOB B HEBOAHBIX M CMEIIAHHBIX Cpelax
PasIUYHBIMU KOMIUIEKCAHTaMH IIO3BOJISET PACIIMPUT UX AHAIUTUYECKUE BO3MOXHOCTH U YINPOCTUTH
pelIeHHe MHOTHMX CIOXKHBIX AHAJUTUYECKUX 3aaad. [Ipexnie Bcero 3To CBSI3aHO € TEM, YTO MPHUPOAA
pacTBOpUTENSl CUJIBHO BIUSET Ha MPOYHOCTh OOpa3yroIerocs KOMIUIEKCA, NMPUTOM HEOAMHAKOBO ISt
Pa3IUYHBIX KaTHOHOB, YTO OOYCJIOBIHMBACT H30MPATENFHOCTh U IKCIPECCHOCTh MeTona. Kpome Toro
METOJBl HEBOAHOM KOMIUICKCUMETPHH YCIEIIHO pemaloT MpoOJieMy TOYHOTO U CEJIEKTUBHOIO
OIPECTICHUS] METAJUIOB B OOBEKTAX OPraHMYECKOTO IMPOMCXOXKICHHUS, a TaKKe HEMOCPEACTBEHHO B
9KCTPAKTaX, MOITyYaeMbIX PH KOHLIEHTPUPOBAHHH.

MBI [OBITANUCh HAWTH  ONTHMANbHBIE YCIOBHSL aMIIEPOMETPHUYECKOr0 TUTPOBAHUS DAL
O7aropofHBIX ~ METAJUIOB  PacTBOpaMH  4-MeTOKCH(EHMI-KapOOKCUMETHIANITHIINTHOKapOamMaTa
(MOKM/IDTK) u  (4-merokcudenmnkap-ookcumern)-aupermirnokapbazora (MOKMIDTK) B
HEBOAHBIX IPOTONUTHYECKUX Cpeldax, Ha pPa3IHMYHBIX MO KHCIOTHO-OCHOBHBIM CBOMCTBaM (DOHOBBIX
JNEKTPOINTAX. B nuTeparype OTCYTCTBYIOT [NaHHBIC II0 aMIICPOMETPHUYECKOMY THTPOBAHHIO HOHOB
Pa3NUYHBIX METAJUIOB PacTBOPAMM yKa3aHHBIX BBIIIE PEAreHTOB, IOCKOJIBKY OHU OBIIM CHHTE3HPOBAHBI
CpaBHUTENILHO HemaBHO [l] M, Kpome OHONOTMYECKON AaKTHBHOCTH, JAPYTHME WX CBOWCTBAa IOKa HE
HCCIICIIOBAHEI [2].

PearenThl u anmapatypa.

Ucxonusrit 0,002 M pactsopsr NaPdCls, KoPtCle, AuCls u AgNOs3, a tarke 0,01 M pactBOpbI
MOKMJIDTK 1 MOKMJDTK roroBunm pacTBOPEHHEM COOTBETCTBYIOIIMX HABECOK STHUX PEarecHTOB B
ykcycHor kucnore (H-mpomanoine, JIM®PA wu JIMCO). KonmeHTpanuio O1aropofHbIX METalIOB
onpezaensn amnepumerpudecku o 0,01 M pacTtBopom moanaa kKamusi. AMIEpOMETpUIecKOe TUTPOBAHUE
MPOBOJIMIIM Ha YCTaHOBKe C JByMs Bpamaromumucs (1000 o6/MuH) Ha 0oOmIed OCH 3JIEKTPOJaMH W3
MJJATHHOBOM TPOBOJIOKH. KOHCTPYKITHS 3JEKTPOJOB, IOPIIHEBOW aBTOMATHYECKOM MHKpPOOIOPETKH H
ammaparypa u moapobHo omucansl B [3].

AMIIEpOMETPHYECKOE TUTPOBAHKME MPOBOIMIM Ha yCTaHOBKE ¢ AByMs Bpamatommmucs (1000
00/MIH) Ha O0IIEeH OCH AIEKTPOIaMH Ha MJIATHHOBOKW MPOBOJIOKUA. KOHCTPYKITHS 3IIEKTPOAOB, MOPIITHEBOH
ABTOMAaTHUYECKOW MUKPOOIOPETKHU U armaparypa ImoapoOHO ONMHCaHbI B [3].

B coorBerctBum c BompTammepomerpuueckum mnoBegeHneM MOKMJIDTK, MOKMJDPTK u
IPYTHX TPOAYKTOB, NPHHAMAIOIINX YYacTHE B DICKTPOXHUMHUYECKHX Cpelax aMIepOMETpHYecKoe
TATPOBAHNE HOHOB OJIATOPOTHBIX METAJUIOB HEOOXOAUMO IPOBOAMTD MIPH HaNpshKeHUH nosipusanuu 0,75-
1,15 B B 3aBUCHMOCTH OT NIPHPOIBI ¥ KOHIIEHTPALIUH (POHOTO DICKTPONUTA (alleTaThl, HUTPATHI, XJIOPUIEI,
MePXJIOPATHI IENIOYHBIX METATIOB 1 aMMOHUs) [4]. UHANKATOPHBIN TOK MU 3TOM JOJDKEH BO3HHKATH 3a
TOYKOH OKBUBAIEHTHOCTH (T.J.) BCJIEICTBHE OKHCICHHS CBOOOIHOTO peareHTa W BOCCTAHOBIICHHS
PacTBOPEHHOT'O KHCIOPOIa BO3AYXA.

JlaHHBIE SKCITEPUMEHTOB TOKa3aJId, YTO B HCCIICAOBAHHBIX cpenax u ¢onax 0,15-0,40 M pacTBopbI
HOHOB OJaropomHbix MetauioB pactBopamu MOKMIDTK 1 MOKMJIDTK tuTpyeTCs 1OBOJIBHO XOPOIIO
u ObICcTpO, TpudeM (hopMa KPHUBOW COBIANACT C OXKUIAEMOH JIMIIL ¢ HEKOTOPHIM IIOCTOSHCTBOM TOKa B
HaYaje TUTPOBAaHUS C ITOCICOYIOMIMM PE3KUM IEepeXoIoM (M3JI0OMOM) B KOHEYHOH TOYKE THUTPOBAHUS
(KTT).

Onpepesienne HOHOB OJIarOPOIHBIX METAIOB B HHANBUIYAJIbHBIX PACTBOpPaX. YCTaHOBIICHO,
YTO MPH TUTPOBAHWU HOHOB HIDKECIETYIONIMM OJarOPOAHBIX METAJIOB COOTBETCTBYIOIIEIO MOIBHOE
coorHoirenue Me:peareHntT cocraBiser: Pd:pearenr 1:2 um Pt:pearent 1:4, THTpyeMmblii pacTBOp
mpuoOpeTaeT KPacHOBATO-KOPUIHEBYIO OKpacKy. Ilpm mepexome oT aneTraTHBIX (POHOB K MEPXJIOPATHBIM,
COZEpIKaIIM HEKOTOPOEe KOJTMIECTBO XJIIOPHOH KHCIOTHI, opMa KPHBOH THTPOBAHUS HOHOB OJIaropoOIHBIX
METaJUIOB  3HAYATENBHO YXYOIIAETCS, YTO NPUBOOUT B KOHEYHOM CYETe K IIOHHKEHUIO
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BOCIIPOM3BOANMOCTH M IPaBHJIBHOCTH pE3YJIBTATOB. OTO OOBSCHAETCSA IIOBBIICHHEM KHCIOTHOCTH
aHAM3UPYEMOM cpeabl MpU Iepexofie OT aleratoB K mnepxiopatam [4]. HekoTopble U3 NOTYYEHHBIX
JAHHBIX IPUBECHBI B Ta0M. 1.

Pe3ynbTaThl ompeneneHus pa3lInyHbIX KOHIIEHTpAlMi HOHOB OJIaropoiHBIX META/UIOB PacTBOPOM
MOKMIDTK B 10,0 Ma uccienyeMoro pacTBOpa B ONTHMAJBHBIX YCIOBUSIX CBUAETEIBCTBYIOT O
Xopouie  TOYHOCTHM  pa3paboTaHHOM  MeToauku. M3ydeHO  BIMSHME Ha  INPAaBWIBHOCTE U
BOCIIPOM3BOAMMOCTh THTPOBAHUSI HMOHOB OJAaropofHBIX METAIOB J00aBOK K YKCYCHOH KHCIOTE, H-
nponanoine, JAM®PA, JIMCO takux uacTo MNpUMEHSEMBIX B KadeCTBE SKCTPareHTOB HHETPHBIX
pacTBopuTeNe, Kak XJIopohopM, TeTpaxIopMeTaH, OEH301, TOIYOJI, FeKCaH, METUIITHIKETOH, TUOKCaH U
Ip. YciuoBusa Takue, KaKk M IpU THUTPOBAHHE HOHOB OJAaropoIHBIX METAUIOB B UX WHIUBHIYaTbHBIX
pacTBopax, ¢ TOH JIIIb Pa3HULIEH, YTO COAEPKAHUE IIPOTOJIMTUYECKOTO PACTBOPUTEINI B aHAIU3UPYEMOI
npobe PperyaunpBaluch CTPOIOM COOTBETCTBHH C OOBEMOM H0OABIEHHOIO HHEPTHOIO PACTBOPHUTEINS.
Bcenencreue cHUXKEHHST pacTBOPUMOCTH (POHOBOTO 3JIEKTPOJINTA B 3THX YCIOBHSX 10 3HadeHuit menee 0,2
M mnox BiausHUEM OOJBIINX JO00ABOK WHEPTHOTO PacTBOpHUTENS KoHueHTpaiuio ¢ona (¢ 40-50 00.%
WHEPTHOTO PACTBOPUTEs) HEOOXOAMMO HENPEephIBHO yMEHBIIATh BIUIOT A0 3HaueHW mopsaka 0,05 M.
Job6asnenue nr000ro M3 Ha3BaHHBIX pacTBoputened B kommuectBe 10-20 00.% (B 3aBHCHMOCTH OT
MPUPOJIBI PACTBOPUTENS) NIPAKTUYECKH HE MelaeT (opMy KpHBOH TUTPOBAHMS CTAHOBHUTCS MEHEE KPYTO
HAKJIOHEHHOH K ocu 00beMoB. Ilo 3Tol ske mpUUMHE IpU COAepXKaHUAX pacTBopuTess Bbime 50-60 06.%
BOCIPOH3BOAUMOCTD U NMPABUIIBHOCTH ONPE/ICICHUH HOHOB OJIaropoHBIX METAJUIOB yXYAIIAIOTCSL.

Tabmmna 1

Pe3ynpraThl aMnepoMeTpUdecKOro TUTPOBAHUS PA3NUYHBIX KoiaudecTB MOHOB mammaaus (1) u

mnatussl (1V) pacteopom MOKMIDTK B IMCO Ha done 0,20 M nepxiiopata TUTHS
Beeneno Me, MKr Haiineno Me, MKr n S Sr
(P=0,95; x+AX
Pd 15,44 15,42+0,16 3 0,06 0,004
Pt 30,88 30,91+0,12 4 0,05 0,002
Pd 61,75 61,79+0,18 3 0,03 0,001
Pt 123,50 123,61+0,20 4 0,10 0,001
Pd 247,00 246.91+0,41 4 0,21 0,001
Pt 493,10 493,80+0,52 3 0,62 0,001
Pd 740,71 739,45+1,43 4 0,91 0,001
Pt 998,10 987,91+1,54 4 0,63 0,001

BrisiBnieHHOM XapakTep BIMSHHS HWHEPTHBIX pAcTBOPUTEIEH Ha BUJ KPUBOM TUTPOBAHUSA
OOBSICHSIETCSI PEKUM CHIDKEHHEM 3JIEKTPOIPOBOAHOCTHA TUTPYEMOIrO PacTBOpa IPH BBHICOKOM COJIEPKAHHU
WHEPTHOTO PACTBOPHUTEINS B IMPOTOINUTHYECKON Cpelbl, MPUBOISIIMM K 3HAYUTEILHOMY M HEMPEPHIBHO
BO3PACTOSIOLIEMY C POCTOM MHIMKATOPHOTO TOKA OMHYECKOMY HaJCHHUIO HANPSHKCHHs B aHAIH3UPYEMOM
pacTBope.

Onpenenenne nonoB cepedpa (1) u 3o0mo0ta (I111) B MomeabHbIX cMecsix. Bo3mMokHOCTH
ammepoMerpuueckoro tutpoanus cepedbpa (1) u 3omora (Il) pactBopom MOKMJIPTK mposepeHa Ha
Pa3IMYHBIX HMCKYCCTBEHHBIX CMECSX COJieH (MMHUTHPYIOLIHE HPUPOAHBIC M MPOMBILILUICHHBIE MaTePUAIbI),
cojiepyKaIux OONbIINE KOIHMYESCTBA APYTUX METAIIIOB, YACTO U LIMPOKO COMYTCTBYIOLIMX ATHIX METAILJIOB B
npupoze. Onpenensite nonos cepebpa (1) u 3omora (I11) MokHO ABYMS criocobamu: 1) HEMOCPEACTBEHHO B
AIIMKBOTE aHANM3UPyeMOW MpoOBI MPU CTPOrOM COONIOJICHUH BCEX YCIOBHU ONTHMHU3ALUH MPU OLICHKE
CTENEHH BIHSHHS PA3IMYHBIX [MOCTOPOHHBIX KATHOHOB, TAKXKe OOPA3yIOIIUX MPOYHBIC KOMILIEKCH C
M3yYEHHOM PEareHToM; 2) coueTaHHe MpeIBapHTEILbHOTO SKCTPAKIIMOHHOrO OTesIeH s HOHOB cepebpa (1)
u 3omora (Il) oT Apyrux 3JeMEHTOB € MOCIEAYIOUIMM WX THTPOBAHHWEM CTaHIAPTHBIM DPaCTBOPOM
MOKM/JI®TK B anuiKBOTE MOTYYEHHOTO IKCTPAKTA TTOCIIE Pa3pyHICHUsI B HEH SKCTPAKIMOHHOTO pearcHTa
M KOMILIEKCa, a TaKKe NoOaBIeHHs HEOOXOAUMbBIX KOIMYECTB MPOTOJIUTUYCCKOrO pacTBOpUTENsS U (oHA
(Tabm.2).

Tab6auna 2
Pe3yabpTaThl aMIIEPOMETPHYECKOIO TUTPOBAHUS Pa3IMUHBIX KOJIHuecTB HOHOB cepebpa (1) u 305101a (I11)
pactBopom MOKMJIOTK
CocraB cmecn, % Haiineno Me, MKr n S Sr
(P=0,95; x+AX
Au (0,684)+0s(0,329)+Cd(39,42)+ Au, 0,675+0,224 3 0,09 0,133
Ni(48,18)+Co0(10,06) +Ru(1,327)
Ag (0,342)+Ru(0,664)+1r(0,954)+ Ag, 0,338+0,075 4 0,03 0,089
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Cu(59,81)+Mn(28,37)+Ti(9,86)

AU(1,027)+Ru(0,534)+1r(0,419)+ Au, 1,019+0,111 3 0,07 0,066
Cu(32,05)+ Mn(12,58)+Zn(53,39)
Ag(0,664)+0s(03,31)+Cd(39,40)+ Ag, 0,671+0,223 4 0,09 0,129

Ni(48,20)+Co(10,03) +Ru(1,33)

CrieioBaTeIbHO, aMIIEPOMETPHYCCKUE METOMUKH ompeneineHus HoHoB cepebpa (1) u 3omora (1)
pactBopoMm MOKMJI®TK oTamvaroTcsi BBICOKUMHU CEJIEKTHUBHOCTBIO U BOCIPOU3BOAUTEIBLHOCTHIO C
OTHOCHUTEINIHBIM CTaHJAPTHBIM OTKJIOHEHHEM, He npesbiiaromumM 0,133,
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YAK:541.64.542.952
CYCHEH3UOHHAS PAJIMKAJIbHASI TOJIUMEPH3ALIMS METAKPUJIOBBIN
IOUPITHHMIIUKIIOTEKCAHAJIOBA B ITPUCYTCTBUU METHINEJJIO3bI

IMapunos I1.P. L AOnypaxmMoHOB B'., 3uées B., Hacumon X.M. %, MamaroB A.>
2 1 1
Manuxkos V., PaxmonoB b. *, Typayky.siopa ®.
Yrcusaxckuii 2ocyoapemeennviii nedazo2udeckutl uHCmumym,
2Camapranockuti 20cy0apcmeeHtblil yHusepcumen.

AnHoTanms. H3yyeHa 3aKOHOMEPHOCTh XHMMHYECKOTO HHHUIMPOBAHUSA  CYCIEH3MOHHOU
MOJMMEPU3AIlMH  METaKpWJIOBOTO A(upa STUHIINHMKIOIEKCAaHOIA B HPUCYTCTBHH AWCIEpraTopa
METHIIEII03bl. [10Kka3aHO paBHOMEpPHOE CHIDKCHHE 3HAUCHHS OTHOCHTENBFHON CKOPOCTH IOJMMEPH3ALIH
W3YYEHHBIX IIPOLIECCOB C BO3PACTaHUEM 0NN CYCIEHIaTopa, MHIHATOPOB , IPH Pa3IUIHUX TEMIIEepaTypa,
YTO YKa3bIBACT HA WACHTHYHOCTh MEXaHN3MA UX IPOTCKAHHUS.

KiioueBble ciaoBa: MOHOMEp, WHHUIICPOBAHHE, XJIOPAHTHIPUT METAKPHIIOBOH  KHCIIOTEHI,
TEPMOCTOHKOCTD, TPHUITHIAMIH, Tellb-3()(PEKT, MeTaKpPHIIOBBIN 3(HpP ITHHIIIIUKIOr€KCaHOIA,

Metakril kislotani etinilsiklogeksanol efirini suspenzion polimerlanishini suspengator
metiltselloza ishtirokida kinetikasini o’rganish
Annotatsiya. Metakril kislotani etinilsiklogeksanol efirini suspengator metil sellyuloza ishtirokida
polimerlanish kenitikasi o’rganildi.Bunda suspengator va intsiatorning kontsentiratsiyalari o’zgarishi va
temperaturani tasirlashuvidagi aktivlanish energiyalarini kinetikasi o’rganildi. Natijada polimerlanish
jarayoni getero fazada borishligi aniglanib reaksiya radikal mexanizmda borishligi va polimerning fizik —
kimyoviy xossalari o’rganish orqali polimer tarkibida uch bog’ saqlanib qolganligi, polimerlanish reaksiyasi
vinil bog’ hisobiga borishligi aniglandi.
Kalit so’zlar: Monomer, initsirlash, metakril kislota xlorangidridi, termobarqarorlik, gel-effekt,
etinilsiklogeksanol, suspengator,metil sellyuloza, intsiator, aktivlanish energiyasi.

Chemical initiation of polymerization of ethacodidimethylethylene thoxidsolution
Abstract. The regularity of the chemical initiation of ethacididimethylethyl ethynylate
polymerization in the presence of solvents such as n-heptane and n-dioxane was studied. A uniform decrease
in the relative velocity (Ws/Wm ) of the studied processes with an increase in the solvent fraction is shown,
which indicates the identity of the mechanism of their occurrence.
Keywords: monomer, initiation, itaconic acid acid chloride, thermal stability, trietylamine, gel
effect, ethacididimethylethylethyl, n-heptane, n-dioxane.
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BBenenue

Kax Ham u3BeCTHO, Ha CErOTHSIIHUN IEeHb OYEHb Pa3BUTA MPOMBIIIICHHOCTh alleTHIeHa, 3TUJICHA
Y TIPONUIIEHA U3 MECTHOT'O CHIPbSI.

[MosToMy TpeOyercst cpoc OOYYEHHS TEOPETUYECKHX W IKCIICPUMCHTATBHBIX OCHOB Ha
MOJTyYeHHe MOHOMEPOB U TIPEBPALlleHHE UX B TIOJIMMEPOB.

B mocneaHue ronpl 3HAUMTENBHBIA WHTEPEC MPENCTaBIsAET WCCIENOBAHHE MOIUMEPU3ALUU
BHHUJIOBBIX MOHOMEPOB, COJIEP)KAIIUX B CBOEM COCTAaBE HAPSAY C ABOWHOU, TPOWHYIO CBSI3b.

Takoe MOBBHIIIEHHOE BHHMaHHE K TaKAM MOHOMEPOB OOYCIIOBJIEHO, C OJHOW CTOPOHBI, HX
HEJOCTaTOYHBIM HCCIEIOBAHHEM, a BO-BTOPHIX, B OOJIBIIMHCTBE CIy4yaeB OOpa3OBaHHEM M3 HHUX
MOJTUMEPOB, OONAAAIOIINX TOBBIIIEHHYIO TEPMOCTOMKOCTBIO, TMOJNYIPOBOJHUKOBHIMH, MAarHUTaMH H
KaTaJUTHYECKUMHU CBOHCTBaMM.[ 1]

Kak u3BecTHO[2] cycneH3MOHHAs MOJMMEPU3AIMsl COOTBETCTBYIOIIMX BHHUIIOBBIX MOHOMEpOB
SIBJIICTCSI OJIHAM U3 HanboJiee MUPOKO PaclpOCTPaHEHHBIX METOJIOB MOyUEHHS psifa KPYMHOTOHHAKHBIX
OJIMMEPOB. Ero ocHoBHBIMU MpeuMyI1ieCTBaMu 1o CpaBHCHUIO C HOHHMCpHSaLII/Ieﬁ B Macc€ U B
MPUCYTCTBUM OPraHMYECKUX pacTBOpUTeNed cienyromue. JlerkocTs, OTBOIA TEIUIa PEakIH U TEM
CaMbIM npeaoTBpaliCHUE JIOKAJIbHBIX TIICPETPEBOB. O6paSOBaHI/Ie MOJIMMEPOB  C MTOBBIILICHHOM
MOJIEKYJIIPHOM ~ Maccol  IIMPOKHE BO3MOXKHOCTH PETYJIHPOBAHHMS CKOPOCTH TMpOIEcca U CBOMCTBA
MONTy4aeMbIX MPOIYKTOB. DKOHOMUYHOCTh U 0€30MacHOCTh Oarojapsi UCIOIb30BAHHUIO B KAYECTBE CPEIbl
BOJIBI U Apyrue. [Ipy 3TOM B KadecTBEe CTaOMIN3aTOPOB CYCIIEH3MH Yallle BCETO MCIOJIB3YIOTCS pa3INiHbIe
BOJIOPACTBOPUMBIC ITPOM3BOAHBIC LEIIIIOJIO3BI B yacTHOCTH ML/ 3 /.

O0cy:xaeHue pe3y/1TaToB.

[Ipu BBIOOpPM MAHHBIX BEIIECTUB,IPIDKAE BCETO,MCXOAMIIN M3 UX IPEHAICKHOCTH K Pa3HBIM
KJIaCOB 3MYBJITaTOpPOB M CYCHEHTaTOPOB OpPraHWYECKUN COEAWHEHHMM, IIUPOKUN JOCTYITHOCTH U
JCHICBU3HBI XUMUYECKOHU YYBCTBUTCIIBHOCTH, HEPACTBOPUMOCTHU BOJIHOI>'I Cp€abl B HUX HUCXOOHBIX
MOHOMEPOB,JIETKOCTH OYUCTKU OBO3MOXHBIX MPAUMECEH U Al IPYTHX (HaKTapoB.

Ucxomuerit MonomepoB (MAODJL]) merakpuioBoro 3¢upa STHHIIIMKIOIEKCAHONA IONydalu
NpSIMBIM  B3aUMOJEUCTBUEM STUHWILUKIOIEKCAaHOJAa C XJIOPAHTMIPUIOM METAKpUJIOBOM KHUCIIOTHI B
MPUCYTCTBUU TPUAITUIAMHHA B Cpele cepHoro s¢upa. Beixog MoHOMEpa B 3aBHCHMOCTH OT YCIOBHH
CUHTe3a Haxoauics B npeaenax 60-73 % or teoperumueckoro Ilocne nBykpaTHONH NEPErOHKUM OH HMEIN
cienyrone pusuko-xuMuuckue nokasarenu; T.kun=310/10 C d?®® 0,9543, n=1,4497 P Haiin.=46,30. P
BbI4.=46,41.

Hcxonst u3 3TOro U B COOTBETCTBUU C BBILICIIOCTABICHHBIMH 3a7]adaMH B JJAHHOM paszerne paboTsl
oAPOOHO MCCIIEeI0BATACh CyCIICH3MOHHAS ITOTMMEPH3AIIs CHHTE3HPOBAHHBIX aIlleTHIIEHOBBIX MOHOMEPOB
C UCHOJBb30BaHUEM B KauecTBe aucnepraropa ML, conepxamei 25-32% merokcuinbHbIX rpymi. [Ipomecc
MIPOBOJMIIM IIPU ITOCTOSHHOM II€PEMELIMBAHUY PEaKIIMOHHON CMECH.

VYcIitoBHUS MOTUMEPU3AIId MOHOMEPOB ObUIH crenyroinue: konneHTpamnus JAK 11,6. 108 MOJIB/TI,
temnepatypa 343K, cooTHomeHrne MOHOMepa U BomHOH ¢a3sl 1:3, conepxkanne ML B BogHo#t dase 0,2-2,0
Macc.% U TPOAOIDKUTENBHOCTb peakuuu 1-4 uaca. [lomyuyeHHblE 53KClIEpUMEHTalIbHBIE [aHHbIE
MpeCTaBlIeHbI B TaONMHIIBI -1

Kak cnemyer u3 HUX BBIXOZ IOJUMEpPA U COOTBETCTBEHHO CKOPOCTh PEaKLUMU Majo 3aBUCIT OT
koHneHTpaund MII. D10, OueBMIHO, OOBACHSIETCS IOCTATOYHOCTHIO BO BCEX CIIydasX KONHYECTBA
IEcIiepraTopa s cTaOWIM3aliy Karenb MOHOMepa B BOXHOHM (aze. Cieqyer OTMETHTh, YTO TaKas
HEe3HAYNTENbHAS 3aBUCHMOCTh CKOPOCTH OT KOHIICHTPAIIMH BOIOPACTBOPUMBIX 3(HPOB IEILTIONO3Bl IMEET
MECTO U IIPH CYCIIEH3NOHHOH ITOTMMEPH3aLNH psilia IPYTHX BHHUIOBEIX MOHOMEPOB/2 /.

Habmromaemoe ke HEKOTOpOE BO3pacTaHUE CKOPOCTH IO Mepe MOBBIIIeHUs conepskanus ML, mo-
BHIVMOMY, CBSI3aHO C YBEIIMUCHHEM KOJTHYECTBA Kallelb MOHOMEpa B BOJHOTO (hase.

B 1O Xe BpeMsl CKOpPOCTb HCCJIEJOBAHHBIX IPOLECCOB B CPAaBHHUMBIX YCJIOBUSAX 3HAUUTENIBHO
MIPEBBIIIAET TAKOBYIO IOJIMMEpHU3alMi B Macce Uil BCEX MOHOMEpOB. [IpuurHa 3T0ro, ¢ OIHON CTOPOHBI,
00yCIIOBIICHa BO3MO)KHOCTBIO TIepeiaud ey Ha MoJeKynbl ML 1 B pe3ynpTaTe 4ero morydeHueM U3 Hee
JOTONHUTEIBHBIX HHUIUUPYIOUINX PaTiKaloB, 00NaqalonInX JOCTATOYHONW aKTUBHOCTBIO, a C APYrod —
3¢ PEKTUBHOCTRIO OTBOJA TEIJIa PEaKIWU W3-3a IPOTEKAHWs IPOIecca B TaKOH TEIIOEMKOU cpene Kak
BOJ/Ia, BCIJIEACTBHUE YEro B HEKOTOPOHW CTEMEHM MpPeNOTBPAILAOTCS MECTHBIE IEpPEerpeBbl U yMEHbLIAeTCs
BEPOSITHOCTH 00Pa30BaHUS BEIIECTB, HHTHOUPYIOIINX OTAMEPH3aIIHSL.

Kpome Toro, mpu CycrneH3MOHHOM MOJIMMEpU3aLMK H3y4EHHBIX MOHOMEPOB, KaK M B Cilydae
JPYTrUX BUHWIOBBIX COEIMHEHUE, T0-BUIUMOMY, C HA4aJIo - Ha IIOBEPXHOCTH Kaleslb MOHOMEDA, a 3aTeM U
Ha TIOBEPXHOCTH ITOJIMMEPHO-MOHOMEPHBIX YacTHIl oOpa3yercs 3almuTHBIA ciod w3  MI],
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MPEeAOTBPALIAIOIIUM UX KOaryysiliuio. B pe3yiabTaTe 3TOro Takke yMEHbIIACTCS! CKOPOCTh PEAKIUH O0OphbIBa
LEMu.
Cycnen3uonHas nonumepusanus MASDL B mpUCYTCTBUN METHUJILIEIIIO3bI

Cpennsis CKOPOCTb

Coot. MoromMepa u M Brixon momumepa %
p ! A p nonuMepu3anu %/qac

B Macce 16,2 8,10

B npucyrcreuu JAK 5,8.10° mons/i1, T=343 K

09:01 20 10
0,8:0.2 26 13
0,7:0,3 29 14,5
06:04 30 15
05:05 50 25
04:0,6 58 29
0,3:0,7 40 20
B npucyrcrsuu JAK 11,6.107° mons/n, T=343 K
09:0,1 23 11,5
0,8:0,2 26 13
0,7:0,3 28 14
06:04 42 21
05:05 53 26,5
0,4:0,6 41 20,5
0,3:0,7 30 15
B npucyrcrsuu JAK 17,4.10° mons/n , T=343 K
09:0,1 26 13
0,8:0,2 34 17
0,7:0,3 48 24
06:04 50 25
05:05 60 30
0,4:0,6 54 27
0,3:0,7 40 20

TakuM 00pazoM, TakKe CpaBHEHHEM H3YUCHHS XUMHUYCCKUX HHUIMHPOBAHHAS CYCIIEH3MOHHAs
MIOJIMMEPU3aLUs alleTUIEHOBBIX MOHOMEPOB ONMCHIBAETCS CIAEAYIOIIUMHU YPaBHEHUAMHU:

MADIMDBK w=[J1]1%%, [MLI]>?!, MADDLI W=[J]%%, [MLI]>?%,

MADMDPIK w=[J]*%, [MLI]>%, IMAD I W=[J]%%, [MLI]%%.

Ha cycnen3uoHHy0 nonmMmepu3aldl0 MOHOMEPOB, KaK M B Clydae MpPENbIIyLINX H3Yy4YEHHbBIX
MPOLIECCOB, CYIIECTBEHHOE BO3AEHUCTBUE OKa3blBaeT TemIiieparypa. IIpu 3ToM peakuuu IpOBOAMIM IpU
CIIEIYIOIMX YCIOBHSX: TemmepaTypa 333, 343 m 353 K, xomuentpamms JIAK 11,6.10-3 momb/m,
COOTHOIIIEHNE MOHOMEpOoB W BomHOH a3el 1:3, comepxkamme ML 0,5 macc. %. W3 momydeHBIX
PE3YIIBTATOB, CICAYIOT, YTO C BO3pAacTaHHMEM TEMIIEpaTyphl BO BCEX CIyYasx OOpa30BaHHUE ITOJIMMEPOB
YBEJIMYMBAETCS, UTO CBA3aHO, B OCHOBHOM, C IIOBBIIIEHUEM CKOPOCTH MHULIMMPOBAHUS U POCTA LEMH.

Ha ocHoBe mnonmyuyeHHBIX pe3yJlbTaTOB paccudTaHa E U ee 3HaueHHs A8 NOJUMEpPHU3ALUU
MASDJIMBOK, MADMBOK, MADSUI, u JIMAD]] coorBerctBeHHO paBHBI 35,5, 39,3, 35,1 m 42,2
k/x/mMonb. VI3 mpHBENEeHHBIX JAHHBIX BHJHO, YTO HalJIeHHbIC 3HaueHHWS E 3HAYMTENBHO MEHBIIE, YeM
TaKOBbl€ XMMUYECKH WHULMHPOBAHHOW MOJMMEpPHU3AllMd MOHOMEPOB B MAacCe, YTO SIBJISIETCS BBITOAHBIM
JOCTOMHCTBOM OCYIIECTBICHUS PEakIu 0Opa30BaHUs ITOJUMEPOB B cycleH3Wu. [Ipm 3ToM omHON U3
OCHOBHBIX TIPHYMH HAOIFOaeMBIX IOHMKEHHBIX BeanarH E MoxeT OBITh 3aTpyAHEHHE 0OphIBa PACTYIIIX
Ienei n3-3a MPOTeKaHMsI Ipoliecca B MUKPOOIOKax, CTa0MIIM3npoBaHHBIX ML,

Kak wm3BectHo [3] c BO3pacTaHmeM KOHIICHTpAIUS WHUIMATOPOM YBEITUYHBACTCS BBIXOJ
pajvKaJoB W3 KOMIIOHEHTOB HMCXOIHOH pPEaKUMOHHOM CMECH U COOTBETCTBEHHO IOBBIIIAIOT CKOPOCTb
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peakuuu uHUNMUpoBaHUsA. Ilpm 3TOM, O4YEBMAHO, Ha MPOLECC UHUIMHPOBAHHUS B CYHOLIUECS IOA
JeCTBHEM MHUIIMATOPA, B HAKAIUTUBAIOLIEMCS TTOJIUMEpE.

YCTaHOBIECHO, UYTO BBIXOA ILEJIEBOrO IMPOAYKTa 3aBUCUT Kak OT TEMIIEpaTypbl, TaKk U OT
KOHLIEHTpaLuss UHUIHATOPOM. CKOpOCTh INpoIecca 3aBUCHT OT KOHLIEHTpALUs MHULIMATOPOM B CTENECHU
0,56. BennunHa sHEpruu akTHBAIMK paBHa 24,2 KkK/MOJI.

OTH JaHHBIE CBUACTECIBCTBYIOT O TOM, 4YTO paguKalbHas monuMmepusauus MADDIL] B
CYCIICH3MOHHON CpeIy IPOTEKaeT I0 CBOOOJHO pAIUKAIBHOMY MEXaHHU3MY, MPEHMMYILECTBEHHO C
OHOMOJIEKYIIPHBIM OOPBIBOM PACTYIIUX LIEHEH.

JlaHHBIE CIEKTpalbHBIX MCCICIOBAHUS TAKKE IIOKA3bIBAIOT, 4YTO IOJUMEpHU3aLUs HAET, B
OCHOBHOM, 3a CYET IBOMHOM CBsI3M MOHOMepa. M3yueHHeM pacTBOPHMOCTH, IUIOTHOCTH, TEPMO U
TEIUIOCTOMKOCTH IOTYYEHHBIX MOJIMMEPOB MOKA3aHO, YTO 3TH CBOMCTBa Honu-MADDIL 3aBucAT OT
YCIIOBUH €r0 CHHTE3A.
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UDK: 543.546.212
ZAMONAVIY ELEKTROKIMYOVIY ANALIZ USULLARINING YER USTI SUVLARI VA
TUPROQNING MINERAL TARKIBINI BAHOLASHDA QO’LLANILISHI

Ruziyev J.E.*, Smanova Z.A. 2, RuziyevE.A.*, Nurboyev X.I.3
'Samarqgand davlat universiteti
20 ’zbekiston Milliy universiteti
3Samarqgand meditsina instituti

Annotatsiya. Ishda tanlangan Samargand viloyati yer usti suvlari va sug’oriladigan tuproglarning
kimyoviy va mineral tarkibini kimyoviy va fizik-kimyoviy usullarda aniglash bo’yicha olingan ma’lumotlar
keltirilgan. Aniglanadigan tarkibiy gismlar migdorining analitik nazorati elektrokimyoviy (konduktometrik,
potensiometrik, ionometrik, voltamperometrik) usullarda o’tkazildi.

Kalit so’zlar: analiz, yer usti suvi, sug’oriladigan tuproq, mineral tarkib, konduktometriya,
ionometriya, voltamperometriya.

IIpuMeHeHUM COBpPeMEHHBIX 31eKTPOXMMHYECKHX MEeTO0B aHAJIM3a IIPH OLIeHKHU
MHMHEPAJIBHOI0 COCTABA HAJ3eMHBIX BOJ U NOYBBI

AnHoTanms. B pabote npuBeneHs! momydeHHbIE TI0 aHAIM3Y BEIOPaHHBIX HAMH Ha/I3MHBIX BOI U
opomaeMbIx moyBax CamapKaHICKOH 00IacTH MO XMMHUYECKYMY W MHHEPaJbHOMY COCTaBy (DH3HKO-
XUMHUYECKUMH U XUMHYECKUMH METONaMHU. AHAIUTUYECKUN KOHTPOJIb COLEPXKAHMS OIpelessieMbIX
KOMITOHEHTOB IIPOBENCHBI 3JIEKTPOXUMHUYECKUMH (KOHIYKTOMETPHYECKIMH, ITOTCHIIHOMETPHICCKIMU,
HOHOMETPHYECKIMH, BOITHAMIICPOMETPHUECKIMH ) METOIAMH.

KuaroudeBble ciaoBa: aHanu3, HajJ3eMHas BoJa, opollaeMasl II04YBa, MHUHEpaJbHBIAH COCTaB,
KOHAYKTOMETpPUS, HOHOMETPUS, BOJIbTaAMIIEPOMETPHSI.

Use of modern electrochemical methods of analysis in assessing the mineral composition of surface
water and soil

Abstract. The paper presents the analysis of selected aboveground water and irrigated soils of the
Samarkand region in terms of chemical and mineral composition by physicochemical and chemical
methods. Analytical control of the content of the determined components was carried out by
electrochemical (conductometric, potentiometric, ionometric, voltammetric) methods.

Keywords: analysis, aboveground water, irrigated soil, mineral composition, conductometry,
ionometry, voltammetry.

Kirish
Sanoat ishlab chiqarishi rivojlanishi bilan bog’liq bo’lgan jarayonlarning o’sishi atrof-muhitga va
umuman, yurtimizning ekologik muhitiga zararli ta’sir ko’rsatmoqda. Jumladan, yer osti va yer usti suvlari
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zaharlanib, yer atmosferasi va tuproq tarkibi ifloslanish darajasi o’sib bormoqda. Mamlakatimiz hududida
mavjud bo’lgan daryo va ariq suvlarining ifloslanishi ham katta xavf tug’dirmoqda. Turli xo’jaliklar va
sanoat korxonalari chigindilarini suv havzalariga oqizishni nazorat qilmaslik oqibatida turli falokatlar ro’y
bermoqda. Hosil bo’lgan oqovalar qgishloq xo’jaligida foydalanilayotgan sug’oriladigan yerlarni mineral
moddalar bilan boyitish bilan birgalikda tuproq tarkibining o’zgarishiga va yetishtirilayotgan mahsulotlar
sifatining o’zgarishiga ham sabab bo’lmoqda. Yer usti suvlarining tozalik darajasi oqova suvlarning
tozaligiga, uning tarkibi qayta nazoratdan va analitik tekshiruvdan o’tkanligiga va sanoat korxonalari va
xo0’jaliklar tomonidan qayta tozalanganligi va ishlanganligiga bog’liq bo’ladi [1].

Hozirgi ekologik vaziyat murakkablashgan davrimizda ekin maydonlarini sug’orishda
foydalaniladigan asosiy suv manbai o’ta murakkab mineral tarkibga ega bo’lgan daryo suvlari hisoblanadi.
Chigindi suvlar turli yo’llar bilan sug’orish ob’yektlari tarkibiga kirib, qishloq xo0’jaligi ekinlari uchun suv
manbasi bo’lish bilan birgalikda ozuga manbai bo’lib ham xizmat qilmoqda va olinadigan mahsulotning
hosildorligiga ba’zi hollarda ijobiy ta’sir ko’rsatsa aksariyat hollarda salbiy ta’sir ko’rsatmoqda. Bunda
tuproqda oksidlanish jarayoni bilan birgalikda denitrifikatsiya jarayoni ham amalga oshadi. Natijada azotli
organik moddalarning minerallashuvi bilan birgalikda suvda oksigen migdorining oshishiga ham sabab
bo’ladi. Keyingi yillarda o’tkazilgan kuzatishlardan ma’lum bo’lishicha, sug’orishda ishlatilayotgan yer
usti suv manbalarining kimyoviy tarkibini analitik nazorat qilib turish ba’zi mineral va organik o’g’itlardan
foydalanishni cheklab igtisodiy samara ham bermoqda [2].

Yetishtirilgan tayyor mahsulotlarni ekspertiza qilishdan avval ular qanday sharoitda, ya’ni
mahsulot yetishtiriladigan tuprogning kimyoviy tarkibi va biologik ahvoli to’g’risida ma’lumot olish lozim,
deb hisoblaymiz. Tirik mavjudotning hayoti oziqlanishi uchun qo’llanilayotgan mahsulot sifatiga bog’liq
ekan, demak tuprogning sanitariya holatiga ham bevosita bog’liqdir. Tuprogning hosildor yuza
qoplamining o’zgarishi yana inson faoliyati va tirikchiligi bilan bog’liq bo’lib qolmoqda. Aynigsa,
shaharlarga va sanoat korxonolariga yaqin joylashgan qishloq xo’jaligi mahsulotlari yetishtiriladigan
maydonlar tuproqlari tabiiy ravishda turli xossalarga ega bo’lib, organik va noorganik moddalar bilan
to’yinmoqda. Yomg’ir, qor yog’ishi va sug’orish tizimlari orgali esa tuprogqga tabiiy ravishda tushgan
zararli moddalar uning hosildor gavati hisoblangan 25-30 sm chuqurlikkacha erib o’tadi.

Suv havzalari, daryo va ariq suvlarini asrash va muhofaza qilish bo’yicha mamlakatimiz
hukumatining gator gonunlari va qarorlari e‘lon qilinayotganiga qaramasdan sanoat korxonalari unga amal
qilinayotganligi, sanoatning texnologik jarayonlarida ishlatilgan oqova suvlarni to’plab, qayta tozalab
ikkilamchi magsadlarda ishlatilishi o’rniga ariqlarga oqgizayotganligi barchaga ma’lum. Bunga qo’shimcha
ravishda shahar aholisining yuqorida gayd etilgan suv tizimlarini ifloslayotganligini hech ganday vaj bilan
oqglab bo’lmaydi [3].

O’zbekistonda asosan sug’orish magsadlarida daryo suvlaridan foydalaniladi. Hozirgi paytda
shunday ma’nodagi daryo suvlari kollektor-drenaj suvlari bilan aralashib ketgan. Buning natijasida suvning
minerallashuv darajasi ortib ketadi. Sug’orish jarayonida mineral og’itlar qoldiglari (nitratlar, fosfatlar,
kaliyli tuzlar), turli zaharli ximikatlar va defoliantlarning qo’shilishi tabiiy holder [4].

Analitik namunani analizga tayyorlash
Analitik namuna sifatida Samarqand viloyatining ba’zi tumanlari hududidagi yer usti suvlari va
sug’oriladigan yerlar tuproglaridan tanlandi, hamda ular uchun belgilangan standartlarga moslandi. Alohida
komponentlarning bor-yo’qligini tekshirishda bir martalik tekshiruv namunalari olinadi. Yer usti suvlarini
har oyda kamida bir marta tekshirish magsadga muvofigdir. Namuna olgich asboblar va qurilmalar maxsus
GOST 17.1.5.04.-81 ning talablariga javob berishi kerak. Toza deb hisoblanayotgan tekshirilayotgan suvlar
tarkibida turli mineral moddalarning miqgdori ruxsat etilgan migdorda ekanligini nazarda tutgan holda
namunalar  olinadi. Suvda oksidlanish — qaytarilish, fizik-kimyoviy,  biokimyoviy turli
mikroorganizmlarning faoliyati natijasida sorbsiya, desorbsiya, sedmentatsiya va hokoza jarayonlar sodir
bo’lib turadi. Natijada turli moddalar oksidlanishi yoki qaytarilishi mumkin. Masalan, nitratlar
nitritlargacha yoki ammoniy ionlarigacha, sulfatlar sulfitlargacha, bundan tashqari kislorod turli organik
moddalarning oksidlanishiga sarf bo’lishi mumkin. Analitik namuna ma’lum muddat saqlanishi natijasida
uning turli orgonoleptik xossalari, yani hidi, ta’mi, rangi, loyqaligi kabilar ham o’zgarishini hisobga olish
lozim. Ba’zi hollarda suv namunasini alohida idishga olishdan magqsad, barcha namuna, masalan; neft
maxsulotlari, erigan kislorod, vodorod sulfidi kabilarga idishdagi barcha namuna sarf gilinadi va suv

namunasi olingan zahotiyoq tekshirilib ko’riladi.
Tuprogqga suvning ta’siri natijasida mineral birikmalarning va qisman gumus moddalarning erishi,
ba’zi hollarda esa murakkab silikatlarning parchalanish jarayonlari ro’y beradi. Keyinchalik tuproq suv
bilan emas, balki hosil bo’lgan murakkab eritma bilan o’zaro ta’sirga kirishadi hamda turli ionlarning
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tuprogda komplekslanish hodisasi ham amalga oshadi. Tuproqdagi ishqoriy reaksiyalarda gumus
moddalarning erishi, kislotali reaksiyalarda esa amfoter elementlar oksidlarining eruvchanligi ortadi.
Shuning uchun tuprogqning suvli so’rimini tayyorlash vaqti qat’iy standartlarga asoslangan bo’lishi lozim.
Tuprogning suvli so’rimi namunasini umum tomonidan qabul qilingan tayyorlash usuli tuprogning suv
(tarkibida CO2 bo’lmagan) bilan o’zaro nisbati 1:5 bo’lib kamida uch minut davomida chayqatiladi.
So’rimning pH qiymati orqali uning kislotali yoki ishqoriyligi aniqlanadi. Tuprogning suvli so’rimidan
asosan CO3?, HCOg, CI, SO42 F, NOg, HSiOs, H,POs, HPO4?, anionlari va Ca*?, Mg*?, K*, Na*,
Fe*, Fe*?, AI'3, NH," kabi Kkationlar aniglanadi. Kimyoviy va elektrokimyoviy analizlarda rangsiz, tiniq
tuproq so’rimi namunalaridan foydalaniladi [5].

Tajribaviy gism

Yer usti suvlari va sug’oriladigan tuproq namunalarining elektrokimyoviy analizida KEL-1M2
(GOST 15150-69) turidagi elektrodli laboratoriya konduktometridan foydalaniladi va u umumsanoat
miqyosida konduktometrik o’lchashlarda zavod agrokimyo laboratoriyalari va ilmiy-tadgiqot ishlarida
eritmalarning solishtirma elektr o’tkazuvchanligni o’lchashga mo’ljallangan. Konduktometr abraziv
xossaga ega bo’lmagan, yuvilishga barqarorligi yuqori bo’lgan plyonkalar hosil gilmaydigan kislotalar,
ishgorlar va tuzlarning suvli va suvsiz eritmalarining analizida foydalanish imkonini beradi.

Cho’ktirish reaksiyalariga asoslangan konduktometrik titrlash usullari tabily suvlar tarkibidagi
xlorid ionlarini simob (Il) nitrat bilan titrlab aniglanadi. Bariy sulfat suvda kam eruvchan (EKgasos
=1,08-107°) bo’lgani uchun bariy sulfatni cho’ktirish reaksiyasidan tabiiy suvlar tarkibidagi sulfat ionlarini
konduktometrik aniqlash uchun foydalaniladi. Suv tarkibida bo’lgan sulfat ionlari bariy xloridning ortiqcha
miqdori bilan cho’ktiriladi. Bariy xloridning ortigchasi natriy sulfatning standart eritmasi bilan titrlanadi.
Ko’pchilik metall tuzlari eritmalarining konsentratsiyalari komplekson III bilan konduktometrik titrlash
usuli yordamida aniqlanadi. Hosil bo’ladigan kompleksning beqarorlik konstantasiga bog’liq holda titrlash
bufer eritmalar ishtirokida yoki ularsiz o’tkaziladi.

Ftorid ionlarini konduktometrik titrlab aniglash natriy va ftorid ionlarining alyuminiy xlorid bilan
0’zaro ta’siriga asoslangan reaksiyasiga asoslangan:6Na*+6F +Al*3+3CI"=Nas[AlFs]+3Na*+3CI~
hosil bo’lgan kompleks ion [AlFs]~® yuqori bargarorligi (0K=19,84) bilan ajralib turadi. Agar titrlanadigan
eritmaga natriy xlorid qo’shilsa, u holda Nas[AlFe] kompleks tuzi cho’kmaga tushadi. Cho’kma tushadigan
holatda konduktometrik titrlash egrisining ancha maqbul ko’rinishi olinadi, chunki eritmaning elektr
o’tkazuvchanligi ekvivalent nuqtagacha kuchli kamayadi. Aniglashga CI7, NO3™ va SO4 ionlari halagit
bermaydi. Ftoridlarni aniglash juda suyultirilgan eritmalarda ham amalga oshirish mumkin. Juda
suyultirilgan eritmalarni titrlash 30-50% li spirt eritmasi ishtirokida o’tkaziladi. lonometriya
analizlarda ion selektiv elektrodlar qo’llashga asoslangan bo’lib, zamonaviy analitik kimyoning
elektrokimyoviy analizlar sohasida keng ishlatilib, ionning aktivligi yoki konsentratsiyasini bevosita
aniglashda turli dozalovchi qurilmalarning boshgaruvchi elementi sifatida yoki potensiometrik titrlashlarda
aniqligi yuqori bo’lgan zamonaviy, sezgir indikator elektrodlar sifatida qo’llaniladi. Taqqoslash elektrodlari
sifatida esa Ag/AgCl li elektrodlardan foydalanish qulay. Elektrod potensialining o’zgarishini ionning
aktivligiga bo’g’ligligini grafik ifodalashda bir, ikki yoki uch valentli aniglanadigan ionlar bo’lgan hollarda
Nernst faktori qiymatlari ham 59,2 mV, 29,6 mV va 19,7 ga teng bo’lib qoladi (R=8,314 ga,
T=273+25=298 ga teng bo’lgan hollarda).

Ion selektiv elektrod datchigidagi mavjud bo’lgan ionlar bilan erimaydigan tuzlar hosil giladigan
ionlar yoki elektrodlar datchigidagi birikmalar bilan eriydigan tuzlar hosil giladigan ionlar ma’lum bo’lgan
umumiy gonuniyatlarga binoan elektrodning signalini kamaytirib yuboradi. Masalan, xloridli ion selektiv
elektrod bilan o’Ichashlar olib borilganda bromidlar, yodidlar, sianidlar va sulfidlar konsentratsiyalarini
ham tekshirib ko’rish lozim, chunki kumushli tuzlar kumush xloridga nisbatan eruvchan bo’lsa, u holda
xlorid selektiv elektrod xloridlarga sezgir element bo’la oladi. Bundan tashqari datchigi kumush sulfiddan
iborat bo’lgan elektrod analiz gilinadigan eritmadagi sianid ionlari konsentratsiyasini nazorat qilishi kerak,
chunki bu datchik sianidli eritmalarda eruvchan bo’lib, [Ag(CN)2]" kompleksini hosil giladi. Alohida
hususiyatli ionlarning maksimal konsentratsiyasi namuna tarkibida bo’lib, ion selektiv elektrodning
signalini kamaytirmasa, ularni oddiy usulda eruvchanlik ko’paytmasi qiymatidan yoki tegishli
birikmalarning komplekslik doimiyliklaridan hisoblash mumkin.

Barcha turdagi kam eruvchan noorganik tuzlardan iborat monokristalli sezgir elementlarga ega
bo’lgan ion selektiv elektrodlar pH ning keng diapazonlaridagi (1-13) analitik nazoratlarda qo’llaniladi.
Agar ion selektiv elektrodlarni potensiometrik titrlashlar uchun qo’llanilsa, ba’zi holatlarda pH ning doimiy
qiymati qat’iy talab qilinsa, boshqa holatlarda pH ning turli qiymatlarini ta’siri nomoyon bo’lmaydi. Sulfid
selektiv elektrod esa pH ning barcha diapazonlarida qo’llanlishi mumkin.
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Yod va sianid ionlarining migdorini EM-J-01 va EM-CN-01 ion selektiv elektrodlari yordamida
ionometrik aniqlash yo’lga qo’yilgan. Membranali EM-J-01 va EM-CN-01 ion selektiv elektrodlari yod va
sianid ionlarining aktivliklarini yer usti suvlari va tuproq so’rimlarida laboratoriya va umumiy sanoat
laboratoriyalari sharoitlarida o’Ichash aniqligi ham yuqori. EM-NOs-0,1 turdagi membranali elektrodning
vazifasi laboratoriya amaliyotida suvdagi eritmalardagi nitrat ionlari aktivligini kimyo sanoati, gishlog
xo'jaligi va boshqa analiz ob’yektlaridagi analitik nazoratlarda qo’lladik. ESL-43-07 va ESL-63-07
laboratoriya shisha elektrodlari ionometriyada yer usti suvlaridagi va tuproq so’rimlaridagi vodorod ionlari
(pH giymati) aktivligini elektr yurituvchi kuch gqiymatida gayta o’zgartirishda foydalandik.

Yer usti suvlari tarkibida xlorid va bromidlar kamdan kam uchraydi. Yer usti suvlarida xlorid va
bromidlarni katta migdorda mavjudligiga maishiy chigindi suvlar va turli sanoat ogava suvlari, jumladan
kimyoviy sanoat, masalan, polivinilxloridli tolalar, aromatik poliamidli tolalar, hamda pardozlash sanoati
oqova suvlari kabilar qo’shilishi natijasi hisoblanadi. Plyonkali xlor yoki brom selektiv elektrodlar
membranalarining tashqi sirti esa analiz gilinadigan eritmaga tushirilganda sezgir plyonkali membrana
orqali fagat ma’lum turdagi ionlar aktivligi (konsentratsiyasi) past bo’lgan tomonga siljiy oladi. Membrana
sirtida potensiallar ayirmasi yuzaga keladi va u ionlarining keyingi harakatiga g’ov bo’ladi, hamda dinamik
muvozanatga keltiradi, natijada membrana potensiali ionlarning keyingi harakatiga to’siq bo’lishi uchun
zarur bo’lgan qiymatga ega bo’ladi. Shunday qilib, ionning membrana orqali almashinish jarayoni ikki
bosqgichdan iborat bo’ladi: ionning membranaga singishi va ionning membrana ichida ko’chishi.

ICEI-Ca—2 plyonkali laboratoriya kalsiy selektiv elektrodini elektrod sirti yoki membranasida
cho’kma yoki plyonka hosil qilmaydigan kalsiy ionlarining eritmadagi konsentratsiyasi va aktivligini
potensiometrik yoki ionometrik aniglashda ishlatdik. Plyonkali kaliy selektiv elektrod ELIS-121K (GOST
22261-94 standartiga va TU-4215-015-35918409-2007 texnik talablariga mos) dan esa tagqoslash elektrodi
va ionomer bilan birgalikda eritmadagi kaliy ionlarining aktivligini aniglashda foydalandik.

Ion tavsifli o’tkazuvchanlikka ega bo’lgan kristall membranali elektrodlarning keng
tarqalganlaridan biri lantanftoridli elektrod bo’lib, ftor ionlariga yuqori selektivlikka egaligi bilan ajralib
turadi. Ushbu elektrodning membranasi lantan ftoridning (LaFs) monokristallaridan iborat plastinka lantan
ftoridning ion o’tkazuvchanligini oshirish uchun yevropiy (II) ftorid—EuF, (~2%) bilan dopirlab
tayyorlangan.

Yer usti suvlari va sug’oriladigan tuproq namunalari tarkibidagi bir gancha ionlar migdorini
amperometrik titrlash usulidan foydalanib amalga oshirishda voltamper egrilarini olish uslubidan
foydalanildi. Shu bilan birga asbobning ko’rsatkichlari vizual ravishda qayd qilinadi. Bunday maqsad
uchun amperotitratorlardan yoki vizual polyarograflardan ham foydalanish mumkin. Kaliy ferrosianid
platinali mikroelektrodda oksidlanadi va potensialning ma’lum oraliglarida barqaror diffuzion tok hosil
qiladi, hamda u konsentratsiyaga proporsional bo’ladi. Shu tufayli kaliy ferrosianid bilan kam eriydigan bir
gancha ionlarni amperometrik titrlashda foydalanish mumkin. Bu kationlar elektrodning anodli
qutblanishida elektrod reaksiyalariga uchramaydi va shuning uchun ekvivalentlik nugtasigacha tok
kuchining o’zgarishi kuzatilmaydi va reagentdan mo’l miqdorda kiritilganda esa tok kaliy ferrosianidning
konsentratsiyasiga proparsional ravishda o’sadi (bunday tajribalarni kaliy ferrosianid va ferrisianidni
aylanib turuvchi grafit elektrodddan foydalanib voltamperometrik tadgiqotlar o’tkazgandan keyin bajarish
tavsiya etiladi).

Yuqorida qayd etilgan elektrokimyoviy analiz usullari (konduktometrik, potensiometrik,
ionometrik va amperometrik) yordamida yer usti suvlarining analitik ko’rsatkichlarini tavsiflovchi vodorod
ko’rsatkich (pH), umumiy gattiglik hamda NH,*, NOgz", CI', SO4?, PO43, Ca*, Mg', Na* va K* ionlari
miqdori aniglandi. Olingan miqdoriy analiz natijalari aniglanadigan analitik ko’rsatkichlarning tanlangan
namunalar uchun belgilangan ruxsat etilgan me’yor (REM) bilan taqqoslanadi. Analiz ob’yekti sifatida
Siyob arig’ining Samarqand shahriga kirish va chiqish joylaridan olingan suv namunalari tanlandi.
Elektrokimyoviy aniglash natijalari quyidagi jadvallarda keltirilgan.

1-jadval
Siyob arig’ining Samarqand shahriga kirish joylaridan olingan suv namunalarining analitik
ko’rsatkichlarini elektrokimyoviy aniqlash natijalari. n=3, p =0.95, AX tpr=4.30, 2020 yil mart.
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Aniglangan ion va O’Ichov > =

Ne kattaliklar birliklari | ~EM X S R
1 pH 7.400 0.0100 0.14 0.0160
2 Umumiy gattigligi mg-ekv/I 7.00 4,912 0.5050 1.03 1.2540
3 NH,* mg/I 2.60 0.651 0.0014 0.23 0.0037
4 NO3 mg/I 45.0 3.923 0.0340 0.87 0.0840
5 CI mg/I 350 17.75 1.9880 1.12 0.4930
6 S04 mg/I| 500 80.11 0.9930 1.24 2.4630
7 PO, mg/I 3.50 0.075 0.0012 0.15 0.0003
8 Ca'? mg/I| 3.452 0.0045 0.13 0.0110
9 Mg*? mg/I 2.943 0.0240 0.82 0.0600
10 Na* mg/I 23.57 0.2450 1.04 0.6080
11 K* mg/I 29.43 0.3150 1.07 0.7810

Siyob arig’ining kirish va chiqish joylaridan olingan suv namunalari tarkibidagi
ingrediyetntlarning miqdoriy analitik ko’rsatkichlari analitik jihatdan baholanib, yo’l qo’yilgan tasodifiy
xato giymatlari normal tagsimot gonunlari asosida parallel aniglashlarning o’rtacha arifmetik qiymatiga
nisbatan ehtimollar nazariyasi giymatlari asosida matematik statistika usullari yordamida gayta ishlanib,
metrologik baholandi. Hisoblash natijalariga ko’ra nisbiy standart chetlanish qiymatlari 0,14 dan 1,24 %
gacha va 0,13 dan 1,14 % gacha bo’lgan giymatlarni, ishonchlilik oralig’i qiymatlari esa mos ravishda
0,026 dan 2,463 gacha va 0,023 dan 0,996 gacha farqlar borligini ko’rsatdi. Bu esa olingan
elektrokimyoviy analiz natijalarining to’g’riligi va aniqgligini ko’rsatadi.

2-jadval
Siyob arig’ining Samarqand shahriga chiqish joylaridan olingan suv namunalarining analitik
ko’rsatkichlarini elektrokimyoviy aniqlash natijalari.
n=3, p =0.95, AXt,=4.30, 2020 yil mart.

Aniglangan ion va O’Ichov = =
Ne attaliklar birliklari | EM X S Sn% | AX
1 pH 7.300 0.009 0.13 0.023
2 Um.qattiglik mg-ekv/I 7.00 6.010 0.061 1.02 0.152
3 NH,* mg/I 2.60 2.321 0.021 0.91 0.052
4 NOs mg/I 45.0 3.223 0.028 0.87 0.069
5 CI mg/I 350 35.24 0.401 1.14 0.996
6 SO4? mg/I 500 90.17 0.946 1.05 2.348
7 PO,3 mg/I 3.50 0.135 0.001 0.81 0.003
8 Ca* mg/I 4.236 0.006 0.14 0.015
9 Mg*? mg/I 3.818 0.028 0.74 0.070
10 Na* mg/I 29.37 0.341 1.16 0.845
11 K* mg/I 34.76 0.399 1.12 0.965

Analiz natijalaridan ko’rinib turibdiki, Siyob arig’ining boshlanishidagi ingrediyetntlar miqdoriy
analitik ko’rsatkichlarining analitik qiymatlari shahardan chiqish joyidan olingan miqdoriy ko’rsatkichlarga
mos kelmaydi. Bundan tashgari yilning shu faslida olingan analiz namunalari tarkibidagi analitik
ko’rsatkichlar miqdori analiz uchun tanlangan suv namunalari uchun belgilangan REM ko’rsatkichlaridan
ancha past ekanligini kuzatdik. Ushbu natijalarning farqlanish sabablari barchaga ma’lum.

Xuddi shunday elektrokimyoviy analiz usullari (konduktometrik, potensiometrik, ionometrik va
amperometrik) yordamida sug’oriladigan yerlar tuproqlarining analitik ko’rsatkichlarini tavsiflovchi
vodorod ko’rsatkich (pH) hamda NH4*, NOs", ClI, P20s, va F ionlari miqdori aniglandi. Analiz ob’yekti
sifatida Samarqgand viloyati Oqdaryo tumanining Yangiqo’rg’on va Kichik tepa (Kumushkent) fermer
xo’jaliklari yerlaridan olingan tuproq namunalari tanlandi. Elektrokimyoviy aniglash natijalari quyidagi
jadvallarda keltirilgan.

3-jadval
Samargand viloyati Ogdaryo tumanining Yangiqo’rg’on fermer xo’jaligi yerlaridan olingan tuproq
namunalari analitik ko’rsatkichlarini elektrokimyoviy aniqlash natijalari.
n=3, p =0.95, A)?tpf:4.30, tuproq chuqurligi 30 sm gacha, 2020 yil mart.
Ne Aniglangan O’Ichov REM | X S Sr, % AX
ko’rsatkichlar birliklari
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1 pH 7.700 0.01 0.12 0.02
2 NOz mg/kg 130 | 126.7 1.38 1.09 3.43
3 P20s mg/kg 27.2 | 27.21 0.33 1.21 0.82
4 F mg/kg 2.70 | 2.110 0.02 0.87 0.05
5 NH,4* mg/kg 2.60 | 4.312 0.04 0.94 0.10
6 Cl mg/kg 350 | 61.24 0.72 1.17 1.79
4-jadval

Samarqand viloyati Oqdaryo tumanining Kichik tepa (Kumushkent) fermer xo’jaligi yerlaridan
olingan tuproq namunalari analitik ko’rsatkichlarini elektrokimyoviy aniglash natijalari.
n=3, p =0.95, AXt,=4.30, tuprog chuqurligi 30 sm gacha, 2020 yil mart.

Ne Aniglangan O’Ichov REM X S Sr, % AX
ko’rsatkichlar | birliklari
1 pH 8.100 0.01 0.14 0.02
2 NO3 mg/kg 130 127.8 1.53 1.12 3.80
3 P-Os mg/kg 272 | 24.71 0.27 1.08 0.67
4 F mg/kg 270 | 2.512 0.02 0.97 0.05
5 NH4" mg/kg 2.60 | 2.431 0.02 0.96 0.05
6 CI mg/kg 350 63.43 0.71 1.12 1.76

Samargand viloyati Ogdaryo tumanining Yangigo’rg’on (Nel) va Kichik tepa (Kumushkent) (Ne2)
fermer xo’jaliklari yerlaridan olingan tuproq namunalari tarkibidagi analitik ko’rsatkichlar migdoriy
jihatdan baholanib, ular migdoriy analiz natijalarini parallel aniglashlarning o’rtacha arifmetik giymatiga
nisbatan ehtimollar nazariyasi giymatlari asosida matematik statistika usullari yordamida gayta ishlanib,
metrologik jihatdan baholandi. Hisoblash natijalariga ko’ra nisbiy standart chetlanish giymatlari Nel da
0,12 dan 1,21 % gacha va Ne2 da esa 0,14 dan 1,12 % gacha bo’lgan giymatlarni, ishonchlilik oralig’i
giymatlari esa mos ravishda 0,02 dan 3,43 gacha va 0,02 dan 3,80 gacha farglar borligini ko’rsatdi. Olingan
zamonaviy elektrokimyoviy analiz usullarining natijalari ularning to’g’riligi va anigligi jihatidan shunday
analitik namunalar analizida qo’llash imkoniyatlari yuqori ekanligini ko’rsatadi. Oqdaryo tumanidan
olingan tuprog namunalari tarkibidagi analitik ko’rsatkichlar migdori shunday tuprogq namunalari uchun
belgilangan REM migdoriga mos keladi.

Sug’oriladigan yerlar tuproglarining elektrokimyoviy analizlari natijalaridan ko’rinib turibdiki,
aniglangan analitik ko’rsatkichlarning ma’lum davrlarida olingan giymatlari bir-biridan tegishli ravishda
farg giladi va tabiiyki ular sug’oriladigan suv ob’yektlarining turlariga hamda yil fasllarining 0’zgarishiga
ko’ra ham davriy ravishda o’zgarib turadi. Shuning uchun tanlangan tuproglarda yetishtiriladigan mahsulot
turiga garab ular doimiy analitik nazoratni talab giladi.

Yer usti va yer osti suvlarining hamda o’rganilishi zarur bo’lgan tuproq namunalarining sifat va
miqdoriy analitik ko’rsatkichlarini baholashda elektrokimyoviy analiz usullaridan keng foydalanish
magsadida ularni mukammallashtirish muammolari bizning navbatdagi vazifamiz qilib qo’yilgan.
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MAGNIYLI OHAKLI SELITRANING TERMIK TURG‘UNLIGI, MODIFIKATSION VA
PARCHALANISH HOLATLARINI O‘RGANISH

Nabiyev A.A.
Toshkent kimyo-texnologiya instituti
E-mail: nabiev79@mail.ru

Annotatsiya. Ishda ammiakli selitra suyuglanmasiga 175°C harorat va 100 og‘irliq qism selitraga
nisbatan 3 dan 35 gacha og‘irlik ulushda Sho‘rsu, Dehqonobod, Navbahor, Qarnob va Ketmonchi konlari
dolomit unini qo‘shishdan keyin olingan ohakli-ammiakli selitra namunalarining gizdirish sovutish termik
tahlillari, modifikatsion o‘zgarishlari, kristall panjarasining kam deformatsiyasi va ularning donalar yetarli
mustahkamligi, donalar mustahkamligini aniglash natijalari keltirilgan. Olingan namunalarining dastlabki
parchalanish harorati va faollanish energiyasi 25 dan 300°C gacha harorat oralig‘ida o‘rganildi va
mahsulotlar donalarini olish minoralardagi donadorlash jarayoniga mos ravishda amalga oshirilgan.
Magniyli ohakli-ammiakli selitrasi donalarining 20—~60°C gizdirish-sovitish sikllarga termik turg‘unligi
o‘rganildi.

Kalit so‘zlar: polimorf o‘zgarishlar, dolomit uni (DU), ammiakli selitra (AS), yopishqoqlik,
qattiglik, modifikatsion o‘zgarish

Hccnenopanue TepMuyeckoii cTa0uIbLHOCTH, MOAM(PUKALMIL M PA3J105KEHHS CEJIMTPbI M3BeCTKOBOI
MarHueBOM.

AnHoranusa. Tepmuueckuii aHamms, aedopmanuoHHass MOTU(PUKAIUS TETUIOBOTO OXJIAXKIICHHUS,
TepMI/I“IeCKI/Iﬁ aHaJIn3 o6pa3u013 W3BECTHSAKA-aMMHAYHOM CCJIUTPBI, MOJYYCHHBIX II0CJIC }IOGaBJ’IeHI/IH
JOJIOMUTOBOH MyKH Ha MmecTtopoxkaeHusx lllypcy, Jexxamaban, Hasbaxop, KapHo6 u Kermonum c
temmepatypoit 175 © C u 100 mMac. u pe3ynbTaThl ONpenesieHHs TPOYHOCTH 3€PEH, CTAOMIBHOCTH 3€pEeH.
Hauvanwhas TEMIIEpaTypa pacnaja U SHCPrus akKTUBaUH ITOJTYYCHHBIX 06133.3]_[03 OBLITH HUCCICO0OBAaHbI B
muanaszoHe ot 25 go 300 ° C, a mpou3BOACTBO 3€pHOBBIX 3€PEH OCYIIECTBISIIIOCH B COOTBETCTBUU C
MPOIIECCOM M3MENbUeHMsI B KONOHHaX. V3ydeHa TepMOCTaOMIBHOCTH 3€pHA MAarHHEBOTO H3BECTHSKA-
aMMHa4YHOW CENUTPHI MPH [UKIAX HarpeBaHus u oxmnaxaeHus 20-60 ° C.

Study of thermal stability, modification and decomposition states of magnesium lime saltpeter

Abstract. Thermal analysis, deformation modification of thermal cooling, thermal analysis of
limestone-ammonium nitrate samples obtained after adding dolomite flour at the Shursu, Dekhkanabad,
Navbahor, Karnob and Ketmonchi deposits with a temperature of 175 °C and 100 wt. and the results of
determining the strength of grains, grain stability. The initial decomposition temperature and the activation
energy of the obtained samples were studied in the range from 25 to 300 °C, and the production of grain
grains was carried out in accordance with the grinding process in columns. The thermal stability of
magnesium limestone-ammonium nitrate grain was studied during heating and cooling cycles of 20-60 °C

Keywords: polymorph changes, dolomite powder, ammonium saltpeter, stockiness, hardness,
modification changes.

Kirish

Dunyo aholisining o‘sishi va ekinga yaroqli yer maydonlarining qisqarishi jahon miqyosida oziq-
ovgat muammosini yanada kuchaytirmoqda. Shuning uchun gishloq xo‘jaligining muhim vazifalaridan biri
aholini sifatli mahsulotlarga bo‘lgan talabini to‘laroq qondirishdan iborat[1]. Shu sababli, barcha qishloq
xo‘jaligi ekinlariga qo‘llaniladigan mineral o‘g‘itlar ishlab chiqarish katta ahamiyatga ega.

Bugungi kunda jahonning ammiakli selitra (AS) ishlab chigaruvchi davlatlarida olib borilayotgan
ilmiy izlanishlarda ASning iste’molga doir xossalarini yaxshilaydigan yuqori samarali qo‘shimchalar
tanlash va ular asosida yopishqoqligi bo‘lmagan, termik bargarorlashgan ASni ishlab chiqarish bo‘yicha
quyidagi gator ilmiy-texnik takliflarni asoslash, jumladan: selitraga tanlangan qo‘shimchalarni magbul
og‘irlik nisbatlarda qo‘shish orqali AS donalarining g‘ovaklari hamda mikroyoriqlarini to‘ldirish, natijada
selitra donalarining ancha takomillashgan ichki yuzasi va tuzilishini hosil gilishga asoslangan ko‘pgina
kristallanish markazlarini yaratish; qo‘shimchalarning AS donalari mustahkamligini oshirishi bilan bir
vaqgtda tayyor mahsulotning yopishqgogligini hamda portlovchanlik xossasini kamaytirishga ta’sirini
aniglash; yaxshi fizik-kimyoviy va agrokimyoviy xususiyatlarga ega bo‘lgan termik barqarorlashgan AS
olish texnologiyasini ishlab chigish zarur[2,3].

70


mailto:nabiev79@mail.ru

ILMIY AXBOROTNOMA KIMYO 2020-yil 5-son

Tajribaviy gism

Biz olib borgan ilmiy tadgiqot ishimizda termik usulda ASning polimorf o‘zgarishlarga DUning
ta’siri o‘rganildi. NETSCH STA 409 PC/PG (Germaniyada ishlab chiqarilgan) uskunasida 25 dan 175°C
gacha — 175 dan 25°C gacha harorat oralig‘ida qizdirish-sovitishda namunalarning termik tahlili o‘tkazildi.
Ko‘rsatdiki, toza NH4NO3 suyuglanishi odatda IV—III; III—-II; II—1 va I—suyuqlanma o‘zgarishlari
orqali ketadi. Bunda IV—III polimorf o‘tishlar 46°C, IlI—II — 85°C, II—-I — 126°C, [—»suyuqlanma 169°C
ni tashkil etadi. Magniyli ohakli-ammiakli selitra namunalari uchun ham NH4NOs ga xos bo‘lgan, ammo
o‘tish haroratlari bo‘yicha farq qiluvchi ketma-ketlikdagi 4 modifikatsion o‘zgarishlar kuzatildi. NH4NO3
suyuglanmasini sovitishda suyuglanma—I; I->I1; Il va Ill>IV o‘zgarishlari mos ravishda 169; 125;
48 va 30°C orqgali ketadi. Magniyli ohakli-ammiakli selitrani sovitishda modifikatsion o‘zgarishlar
suyuglanma—l; I-Il; I1-IV orgali ketadi. Bunda IIT faza hosil bo‘lmaydi, II->IV o‘tish III fazani
chetlaydi, bu esa namunalar kristall panjarasining kam deformatsiyasi va ularning donalar yetarli
mustahkamligini ta’minlaydi (1-jadval).

1-jadval
Magniyli ohakli-ammiakli selitraning modifikatsion o‘tish haroratlari
Egri chiziqdagi cho‘qqining qiymati
ASDU 1 vomn | sl | oI | 1osuyug [suyugot | 1500 | nomt | misiv | siv
og‘irlik nisbati
25 dan 175°C gacha gizdirish 175 dan 25°C gacha sovitish
NH4NO3 46 85 126 169 169 125 48 30 -
100:5 54,6 88,3 130,0 169,5 159,2 1211 - - 45,2
100: 15 54,9 89,2 130,6 169,8 161,6 119,1 - - 45,1
100: 25 44,7 90,2 130,9 1714 162,0 118,7 - - 45,4
100 : 45 54,0 89,9 130,9 171,8 162,6 118,2 - - 45,3

NETSCH STA 409 PC/PG uskunasida magniyli ohakli-ammiakli selitra namunalarining dastlabki
parchalanish harorati va faollanish energiyasi 25 dan 300°C gacha harorat oralig‘ida aniglandi.

2]

& Amwy mg

T exa 2
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1-rasm. Magniyli ohakli-ammiakli selitraning modifikatsion o‘tish haroratlari

Magniyli ohakli-ammiakli selitrasi termik parchalanishining dastlabki harorati va faollanish enirjg?gz:llgl
giymati
AS: DU O‘rganilgan harorat | Dastlabki parchalanish Faollanish energiyasi,
og‘irlik nisbati oraliglari harorati, °C J/g.

«toza» NHsNO3 211,0 -915,1
100:5 2473 -840,6
100: 15 200-300 251,9 -856,4
100: 25 258,6 -889,5
100: 45 259,0 -906,6

2-jadvaldan va 2-rasmdan ko‘rinmoqdaki, toza NH4sNO3 ning (qo‘shimchasiz) dastlabki parchalanish
harorati va faollanish energiyasi 211°C va -915 J/g tashkil etadi, magniyli ohakli-ammiakli selitrasi
namunalarida esa bu ko‘rsatkichlar mos ravishda 247,3-259°C va -840 + -906,6 J/g oralig‘ida yotadi.
Shundan ma’lum bo‘ladiki, magniyli ohakli-ammiakli selitrasini termik parchalash uchun toza NH4NO3 ga
nisbatan yuqori harorat va ko‘p energiya talab etiladi. Buning barchasi, dolomit unining AS
detonatsiyalanish qobiliyatini kamaytirishidan dalolat beradi[12,13,14].

DSC H{mYW ma
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2-rasm. Magniyli ohakli- ammiakli selitraning termogrammasi
Tadgigotimizning keyingi gismida toza NH4NO3 donalari 10 termotsikldan keyin 5% ga buziladi, 80
termotsikldan keyin esa to‘liq buziladi. Tarkibida 5% DU tutgan magniyli ohakli-ammiakli selitrasi
donalari esa 30 termotsikldan keyin 5% ga buziladi. AS : DU = 100 : 25 magbul nisbatdagi magniyli
ohakli-ammiakli selitra donalar butunligini 25 termotsiklgacha to‘liq, 100 termotsikldan so‘ng esa buzilgan
29% ga nisbatan butunligini 71% gacha saglab goladi. NHsNO3z suyuglanmasida DU gancha ko‘p bo‘lsa,
donalar termik bardoshligi shuncha yuqori bo‘lishi aniglandi [5,6,7]. (3-jadval).

3-jadval

Magniyli ohakli-ammiakli selitrasi donalarining 20-60°C qizdirish-sovitish sikllarga termik turg‘unligi

Og‘irlik Termik barqarorlashgan AS donalarining IV — IlI-shakliga o‘tishida ularning

nisbati sinish miqdori, %

AS: DU 10 sikl 25 sikl 50 sikl 90 sikl 100 sikl

«toza» markali NHsNO3 5 21 36 100 -
0,28% MgO B
qo‘shilgan AS 13 27 82 100

100: 3,0 - 9 21 59 72

100:5,0 - 7 18 47 65

100: 10 - 12 30 44

100: 15 - - 10 25 38
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100: 20 - - 9 23 35
100: 25 - - 7 20 29
100:30 - - - 13 25
100:35 - - - 9 21

4-jadvalda 180°C haroratdagi NHsNO3 suyuglanmasi pH muhitiga DUning buferli ta’siri natijalari
keltirilgan. Termik parchalanishda quyidagi isbotlangan holat inobatga olinadiki, NHsNO3 parchalanishini
keltirib chigaruvchi sabablardan biri uning suyuglanmasi kislotaligi ortishi hisoblanadi [9,10,11]. DU esa
NH:NOj3 suyuglanmasi kislotaliliga buferli ta’sir ko‘rsatadi[8,9]. Masalan, 180°S va 120 dagigada ushlab
turishda NHsNO3 suyuglanmasining pH i dastlabki 5,17 dan 2,12 gacha pasayadi. Shu vaqgtda AS : DU =
100 : 25 da u 7,21 dan 6,03 gacha pasaygani aniqlandi. Ya’ni suyuqlanmada kuchli nordonlashish jarayoni
sodir bo‘lmaydi, chunki suyuqlanmada hosil bo‘lgan erkin HNO3 dolomitning CaMg(COs3), minerali bilan
neytrallanib turiladi[5,6,7].

4-jadval
Dolomit unining NH4NOs suyuglanmasi pH muhitiga buferli ta’siri

AS: DU 10 %-1i o°g‘it eritmalarining vaqtga bog‘liq ravishda pH mubhitiga ta’siri, daq.
og'irlik nisbati 0 5 10 20 40 60 80 100 [ 120
“toza” NHiNO3 5,17 2,70 2,61 2,54 2,43 2,34 2,25 2,19 2,12
100:3 6,83 6,36 5,92 5,60 5,41 5,30 5,24 5,18 5,07
100: 5 6,86 6,61 6,43 6,27 6,15 6,0 5,89 5,72 5,56
100: 15 7,05 6,87 6,72 6,58 6,40 6,28 6,16 6,07 5,90
100: 25 7,21 7,12 7,01 6,87 6,69 6,45 6,31 6,19 6,03
100 : 35 7,34 7,20 7,11 7,0 6,88 6,72 6,54 6,36 6,12
100 : 45 7,42 7,28 7,17 7,06 6,90 6,83 6,67 6,48 6,31

DU miqdoriga bog‘liq bo‘lmagan ravishda haroratning ko‘tarilishi AS suyuqlanmasining zichlik va
govushgogligini bir xil meyorda kamaytiradi. AS : DU = 100 : (0,5-35) og‘irlik nisbatlarida va haroratlarda
(165-180°C) dolomit-nitratli suyuglanmasining zichlik va govushgoglik mos ravishda 1,591-1,768 kg/sm?
va 6,12-10,43 sPz ni tashkil etadi va sochish usulida donadorlashga yaroglidir[15,16,17].

Xulosa

Olingan natijalar asosida xulosa gilish mumkinki, DU ASning fizik-kimyoviy va iste’molchilik
xususiyatlarini yaxshilash bo‘yicha brusit, magnezit, ammoniy sulfati, ohak, bo‘r, fosforit uni, bentonit va
boshga noorganik qo‘shimchalar singari yaxshi modifikator sanaladi. DU arzon va qulay xom ashyo
material bo‘lib, uning AS ishlab chiqarishida iqtisodiy jihatdan muvofigligini belgilaydi.
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MNOJUTEPMA PACTBOPUMOCTH CUCTEMBI NaClO3-C1oH12CaN20g-H.O

MusiccapoB .M., Toramapos A.C., lllykypos K.C., Tyxraes C.
Hucemumym obweti u Heopearuueckoii xumuu AH PY3
E-mail: future_monster@mail.ru

AnnHoranmsa. Mzydeno pacrBopumocth cucteMbl NaClOs-CioH12CaN2Na;Og-H20O ot TemmnepaTypsl
MOJIHOTO 3amep3anusi B wuHTepBane oT -29,2 mo 50°C. IlocTpoeHa mnonmuTepMHUuUecKas auarpaMmma
PacTBOPUMOCTH Ha KOTOPO# pasrpaHud4eHsl mojs kpucraau3anuu jasaa, NaClOs, CioH12CaN2Na2Og-2H,0
n CyoH12CaN2Na0Og. CucteMa 0THOCHTCS K TPOCTOMY SBTOHUYECKOMY THITY.

KiioueBble cji0Ba: MakpodJIeMeHT, XellaT, CUCTeMa, AuarpaMma, OMHapHas CHCTeMa, Ne(OINaHTHI,
CBOWCTBa, TEMIIepaTypa Kprucraum3anuu u pH cpenpl.

NaClOs-Ci9H12CaN2NaOs-H20 crereMacHHMHI OJUTEPMHUK PYBYAHIUIH
Annotamusa. NaClOs-CioH12CaN2NazOs-H20 cucremanunr spysyananra -29,2 man 50°C raga
Xxapopar opanuFuga ypranwngd. [lomuTepMuK dpyBuYaHiMK auarpammacupa MysauHr, NaClOs,
C1oH12CaN2Na0g-2H20 Ba C10H12CaN2NaxOg kprcTaiaHun MaiIOHIapH YerapaiaHTaHd KypCaTUIIIH.
CucreMa o[yInil 3BTOHUK Typra TerUILIHINTH aHUKJIAHTH.
Kamut cy3map: MakposjJeMeHT, XelaT, cucremMaiap, Juarpamma, OWHap, nedoauaHTiap, TapKuo-
xoccalnap, KpUCTaJUTaHHII Xapopaty Ba pH Myxur.

Polytherm of solubility of the system NaClO3-C1oH12CaN2Na;Og-H,0
Abstract. The solubility of the NaClO3-CioH12CaN2Na;0Os-H20O system was studied in the
intertval of the full freezing temperature from -29.2 to 50 °© C. The polythermal solubility diagram was
constructed on which the fields of crystallization ice, NaClOs;, CjioHi2CaN2Na;Os-2HO and
CioH12CaN2NayOg are delimited. It was determined that the system is of a simple eutonic type.
Keywords: defoliants; crystallization; chelate; diagram; concentration.
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BBenenue

111 cBOeBpEeMEHHOW YOOPKH yposKasi XJIOMKa-ChIpIia HEOOXOAUMO YIalICHHUE JIHCTHEB XJIOMYATHUKA
¢ momoineio gedonuantoB [1]. Ha cerogHamHuWii AeHP B MHpE CHUHTE3 KOMILICKCHOJCHCTBYIOIINX
NeOTMAHTOB CO CTUMYJUPYIOMIEH H (PU3UOIOTHUECKONH AaKTUBHOCTHIO Ha OCHOBE MAJIOTOKCHYHBIX
BellecTB U UX 3PQPEKTUBHOE HCIOIB30BaHUE SBISETCA akTyalbHOW 3amadedd [2]. Kampuuit (Ca) oueHb
BaxkeH Ui pacteHuil. OH BIUsAET Ha OOMEH YIJIEBOJOB M OCNKOBBIX BellecTB. [10TpeOHOCTh B KaIbIIUU
MPOSIBIISICTCS. B CaMble PaHHUE CPOKM POCTAa M B TIEPHUOI LIBETCHHUs, OH HEOOXOIMM JIsl MOCTPOCHHUSI
pacrenus. OH CIOCOOCTBYET IIOIJIONICHUIO PACTCHHSIMHU BaXKHBIX O3JICMEHTOB IUTAHUS, BIHMSCT Ha
JOCTYIIHOCTh PaCTEHMSIM Psa MaKpo- U MUKPOIEMEHTOB [3].

TpoitHast cuctemMa XJOpaT HATPUA-MOHOITAHOIAMHH-BOJA HM3ydeHa OT TEMIIepaTyphl MOIHOTO
samepsanus cucrembl -50,6 °C 1o 80°C. ITocTpoena monuTepMuuecKas AUarpaMMa pacTBOPUMOCTH Ha
KOTOPOM pasrpaHudeHbl monist  kpucraumusarmu  Jeaa, NaClOs, aByx-, omHo, W 6Ge3BOAHOrO
MoHO3TaHONamMuHa [4]. B pabote [5] mccnenoBaHO B3aWMHOE TOBEJCHHE KOMIIOHEHTOB BHYTPEHHEIO
ceuenns ueTBepHoi cuctembl Ca?t, 2Na* // 2Cl10*, 2CI" - H,0, xyopat HaTpus - XJI0pU/ KadbIHs - BOAA
BU3YyaJbHO-TIOJUTEPMHUUECKUM MeTooM. [locTpoeHa mMOMUTEpMUYEcKasl auarpamMmma pacTBOPUMOCTU
cucteMbl. OmpeeneHbl COCTaBbl PABHOBECHOTO PACTBOPA CHCTEMBI U COOTBETCTBYIOIINE UM TEMITEPATYPhI
KPHCTAJUTA3ALIUH.

W3 BhIlIe CKa3aHHBIX CIACIYET, YTO I OOCCICUCHUS PACTCHUN TOMOTHUTENBHBIMHI MTUTATSIBHBIMU
BEIIIECTBAMH IIEJIECO00Pa3HO T00ABUTH B Ie(PONUAHT KOMIUIEKCHBIX COJIEH MaKpO- M MUKPOIJIEMEHTOB.

B nmanHOW pabore i ompeneseHWs HOBOIO COCTaBa KOMIUIEKCHONCHCTBYIONIMX Je(OIHMaHTOB
H3YUYCHBI MOJTUTEPMHUYUECKIE CUCTEMBI C TOOABICHHEM XelIaTO000Pa3yIOIIUX COCMHCHHH.

MarepuaJibl 1 METO/IbI

Jns mpoBeaeHUs SKCIEPHMEHTOB HCIIONB30BATM TEPEKPUCTAIUIN30BAHHBIE U3 BOJHOTO pPacTBOpa
XJIOpaT HATpHsI Mapku «x.4.». ComepskaHHe HATPUS ONPEACISUIM aTOMHO-a0COPOIMOHHBIM METOIOM [6],
XJIOPaT HMOH-OOBEMHBIM MEpMaHraHATOMETpUYeCKHM MeronoMm [7]. bunapnas cucrema NaClOs -H.O
WccieoBaHa HaMHu B uHTepBanie Temneparyp or -18,0 mo 70°C. Ha xpuBO# pacTBOPHUMOCTH CHUCTEMBI
YCTaHOBJIEHB! BETBH KPHCTAJLIM3ALUH JIbAA M Xjiopata HaTtpus. [lomydeHHbIe pe3yabTaThl COrJacyroTcs ¢
JIUTEPaTYPHBIMH JITAHHBIMY ITPUBEIICHHBIME B padoTe [8,9].

B nammx wuccnenoBanusx npumeHsumi CioH12CaNaNapOg, koTophlii cuHTE3MpoBaH KapOoHaTa
kanbist ¢ nuHatpust DA TA npu monbHOM cooTHomeHuH 1:1. B HachIIIeHHYIO BOAHYIO PAaCTBOp AUHATPUS
OTA npu temnepatype 25°C nobaBwim kapOOHaTa KalblHsl U MEPEMENINBAI B MATHUTHOW MeIIajke.
Uepes HEOOXOIMMBIH MPOMEKYTOK BPEMEHHU OTACIISIIM PACcTBOP OT OCajKa M YHAPHIIH IOJ BaKyyMOM O
TIOJTY9€HHUSI KPUCTAJUTBI Kanblus - nuHaTpus DI TA v mpoBOIMIM COOTBETCTBYIOIINN XUMHUYECKHUI aHAIIN3.
Conepxanne NayDJITA? noHOB ompenensnd 1mo Metody [9] THTpOBaHHS C PacTBOPOM CONH MarHus,
kommaectBo  Na*  m Ca?®  WOHOB  COOTBETCTBEHHO  aTOMHO-aOCOpOIMOHHBIM  [6]
nepmaHranaromerpuieckum [10] MeromamMu ananmsa.

JKcnepuMeHTAIbHAS YacTh

[Momurepma pactBopumoctr cucteMbl NaClO3z-CioH12CaN2Na0s-H20 uccinenosana BusyaabHO-
nonutepMuaeckum Meronom [11,12], ¢ momompio BocbMu BHYTPEHHUX pa3pe3oB. Ha ocHoBe momutepm
OWHApHBIX CHCTEM W BHYTPEHHHX pa3pe30B IOCTPOCHA IONUTEPMHYECKAs IUarpaMma pacTBOPHMOCTU
BBIIIIC YKa3aHHOM CHCTEMBI B HHTEpBaje Temmepatyp ot -29,2 1o 50 °C (puc.1).

VYkazaHHBIE TONS CXOIATCS B TpPeX TPOMHBIX HOHBAPHAHTHBIX TOYKax cHcTeMbl (puc.l). Ha
TTOJINTEPMHUYECKON TUarpaMMe COCTOSTHUSI CHCTEMBI HAHECEHBI M30TepMBbI pacTBopuMocTH depe3 10 °C mpu
temmepatype -10; 0; 10; 20; 30; 40; 50 °C.
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NaClOs, %

CioH12CaN2Na20s-2H20

CioH12CaN2Na20s

H:0 120 140C  E 1160 CioH12CaN2Na20s , %
Puc.1. Tuarpamma pacteopumoctr cucteMbl NaClOs-CioHi12CaN2NaxOg-H20.
Ha monutepMuyeckoi guarpaMme pacTBOPUMOCTH Pa3TPAHUYCHBI MOJS KPHUCTAILIM3AIUK JIBIA,

NaClOs, CioH12CaN2Na20g-2H20 u CioH12CaN2NazOg. JIBoiiHBIE W TPOWHBIE TOYKH CHCTEMBI XJIOPAT
HaTpus — Kanblyst - auHaTpus DJITA — Boja npuBeneHs! B Tabnumna 1.

Tab6uauuna 1
Jpoitnbie u Tpoiiabie Touku cucteMbl NaClO3-CioH12CaN2NayOg-H-0.
Cocras xuakoi ¢assl, % Temm-pa
NaClOs; | CioH1.CaN2Na.Og H,0 Kpf,‘éT" Teepnas dasa
41,19 - 58,81 -18,5 VUlen + NaClOs
35,60 13 51,40 -21  [To xe
28,80 29 42,20 -25 -
26,60 33,2 40,20 -26 -
21,90 40,40 37,70 -29,2 len +NaClOsz+CioH12CaN2NaOg-2H,0
10,80 47,0 42,20 -18  Jlen +CyoH12CaN2Na>Og-2H>0
- 40,6 59,60 -7,2  [Toxe
- 49,6 50,4 11 C10H12CaN2>Na,Og-2H-0+ C19H12CaN2NasOg
- 50 50 18,2 [Toxe
21,9 43,4 34,70 28  |NaClO3z+CyoH12CaN2Na,0g-2H,0
NaClO3;+C1oH12CaN2Na,Og-2H,0+
22,20 25,2 52,60 39,8 CioH12CaN,Na,0s
22,4 27,2 50,4 43,8 |NaClOz+ CioH12CaN2NayOg
22,6 53,2 24,20 57,2  [Toxe

ITocTpoeHbl MPOEKIUK TOMUTEPM CHCTEMbI Ha OOKOBBIE CTOPOHBI XJIOPAT HATPUS — KAIbLUS -
muHatpust DJITA — Boxa (puc. 2).
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t°C

40

CioH12CaN2Na20s 40

CioH12CaN2Na2

=

NaClOs

20
20

CioH12CaN2Na20s-2H20

-20
-20

H20 20 40 60 80 CioH12CaN2Na208,%

H:0 20 40 60 80 NaClO+%
Puc.2. Ilonumepmuyeckue npoexyuu cucmemvbl Xa0pam Hampus — Kanovyus - ounampus 4TA —
600a
Kak mokaspIBatoT pe3yabTaThl UCCIEIOBAHMMA, B U3yUYCHHOM TEMIIEpaTypHOM HHTEpBaje B CUCTEME
HE TIPOUCXOJUT 00pa30BaHMs He KaKMX HOBBIX COSAMHEHHMU W TBEPABIX PACTBOPOB Ha OCHOBE MCXOHBIX
KOMIIOHEHTOB. CucTteMa — mpocTasi 3BTOHH4YECKas. B mHTepBane remmnepatyp ot -7,2 1o -29,2 °C B cucreme
W3 paBHOBECHOT'O PacTBOpPa COBMECTHO KPHCTAJLTU3YETCS JIeNl C XJIOPATOM HATpus, a IpH TeMIepaTypax oOT
-29,2 no -21,2 °C nen c kameiem - auHatpust OJITA. B unTepBane Temmepatyp ot -29,2 mo 54,3 °C
MIPOMCXOJIUT COBMECTHAS KPUCTAILTU3AIIUS JIbJ]a C XJIOPaTOM HaTpPHSL.

3akiioueHmne.

- Hccnemyemas monuTepMuyecKas CHCTEMa MPEACTABISET C COOOW MPOCTYI0 3BTOHHUYECKYIO
CHCTEMY, B KOTOPOI He 00pa3yeTcs HUKaKoe HOBOE COSAMHEHUE.

- 13-3a TOrO0, 4TO JaHHAs CHCTEMA M3Y4aeTCs BIIEPBbIC, OMyUYCHHBIC PE3YJIbTAThl MOTYT MOCTYKHUTh
B KauecTBE CIpaBOYHOW WHGOpMamMed s HayYHBIX-HCCIenoBateiei (MarucTpoB M JOKTOPAHTOB),
paboTarImuX B 3TOH 00JIACTH.
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VIK: 547.3
CHUHTE3 N,N'- TETPAMETHWJIEH {[1,3,1*,3"- TETPA-[-®EHIJI -A30 - a,a’-HAGTOKCH)]-
2,2--BUC-(I IMLIEPUHAJIO-KAPBAMATA)]} M ET'O ®M3UKO-XUMHUYECKHUE CBOMCTBA

MaxcymoB A.I'., AGcansmosa I'.M.
TawikenmcKul XUMUKO-MEXHON0SUYECKUU UHCIUMYM
E-mail: maxsumovag@bk.ru

Annortamus. [pemnaraemas craThs OTHOCHTCS K OpPraHUYECKOMY XHMHYECKOMY CHHTE3Y WU
HCCIIEOBAHUIO N,Nl—TeTpaMeTHneH—{[l,3,11,31—TeTpa—[B—(beHI/m—aso—(x,(xl-HaQ)TOKCI/I)]—2,21—6Hc—
(rmunepuHUIO-Kap6aMaT)]} M ero XMMHYECKHX CBOHCTB. B mccnmenosanmm Ouc-[2,2'-(dpenun-azo)-1,11-
(HaTOKCH)-TIMIIEPUHII- 0,0 - IOKCH-B-0a] B TPMCYTCTBUM  TeTpameTuneH-mumsonnanata  N,N-
terpamerunen-{[1,3,1},3%-rerpa-[ B-enun-azo-a,al-nadrokcu)]-2,2 -6uc-(raunepunumno-
kapbamar)]} siByisgeTcst Hanboee MPUEMIIEMBIM METOIOM.

KiroueBbie cioBa: kapOamat, TeTpaMmeTHiieH, (peHwn, ¢eHmn-a30-HapTOKCH, OMC-TIIUIIEPUHHUIIO-
kapbamar, OWoJOrM4yeckass aKTHBHOCTb,  (PU3MKO-XMMUYECKHE  CBOWMCTBA, JAUMETHI(HOPMaMUI,
TPUITHIIAMUH.

N,N*-tetrametilen {[1,3,1*,3- tetra-[p-fenil —azo- a,a'-naftoksi)]-2,2*-bis-(glitserinilo-karbamat)]}
sintezi va uning fizik-kimyoviy xossalari

Annotatsiya. Ushbu maqolada N,N*-tetrametilen {[1,3,1%,3'- tetra-[B-fenil —azo- a,o!-naftoksi)]-
2,2-bis-(glitserinilo-karbamat)]} sintezini samarali usuli va uning fizik-kimyoviy xossalari tahlil gilingan.
Ishda  bis-[2,22-(fenil-azo)-1,1'-(naftoksi)-glitserinil-a,o’-dioksi-B-ol] ~ bilan  tetrametilen-diizosianat
ishtirokida  N,N*-tetrametilen  {[1,3,1',3!- tetra-[B-fenil —azo- a,a’-naftoksi)]-2,22-bis-(glitserinilo-
karbamat)]} olishni eng magbul usuli keltirilgan.

Kalit so‘zlar: karbamat, tetrametilen, fenil, fenil-azo-naftoksi, bis-glitserinil-karbamat, biologik
faollik, fizik-kimyoviy xossalari, dimetilformamid, trietilamin.

Synthesis and research of N,N*-tetramethylene-{[1,3,1',3-tetra-[p-phenyl-azo-a,a*-naphthoxy)]-2,2*-
bis-(glycerinilo-carbamate)]} and its physico-chemical properties

Abstract. The proposed article relates to organic chemical synthesis and research of N,N-
tetramethylene-{[1,3,1%,3*-tetra-[B-phenyl-azo-a,a -naphthoxy)]-2,2%-bis-(glycerinilo-carbamate)]} and its
chemical properties. In the study of bis-[2,22- (phenyl-azo) -1,1! -(naphthoxy) -glycerinyl-o,a’-dioxy-p-ol]
in the presence of tetramethylene diisocyanate N,N*-tetramethylene - {[1,3,1%,3-tetra- [B-phenyl-azo- o,a-
naphthoxy)] -2,21-bis- (glycerol-carbamate)]} is the most suitable method.

Keywords: carbamate, tetramethylene, phenyl, phenyl-azo-naphthoxy, bis-glycerol-carbamate,
biological activity, physicochemical properties, dimethylformamide, triethylamine.

BBenenne

VuTeHcHMBHO pa3BUBAIOINASLCS B HACTOSIIEE BpeMs XHMHS M CBOIMCTBa a30 — KapOaMaTHBIX
COCIMHECHUH TIPUBIIEKAeT BHUMaHHEe MHOTHX HCCIIeaoBarTeei, kak B Pecryonuke, Tak u 3a pyoexom [ 1-4].
OTO CBSA3aHO C OXHOH CTOPOHBI C TEeMH OOraThIMH BO3MOXKHOCTSMH Pa3HOOOPA3HBIX XUMHUYECKHAX
MIpEeBpaIIeHUH, KOTOPhIe MPEIOCTABILIIOT a30-, HAQTHIOBEIE, (DEHMIIOBBIe, KapOdaMaTHbIE TPYIIHPOBKA B
MOJIEKYJIaX OpPraHUYECKHX MAaKpOCOEAWHEHHWH, a C JAPYroil CTOPOHBI C IEHHBIMH U HPAKTHYECKOTO
WCIIOJIB30BAHUSI CBOWCTBAMH CAMHX OPTaHMYECKHX COCIMHEHWH C TIHIEPUHOBBLIMU TPYIMIHPOBKAMH, a
TaKke KapOaMaTHBIMHK CBsI3sMH [5-7].

Wmeercst MHOTO TpUMEPOB, KOT/Ia BBEACHUE a30- M TIIHIIEPHHOBOI MOCTHKOBOM CBSI3H IIPHBOANIO K
MOSIBJICHUIO TaMMbl pa3jMYHOTO pOJAa OHOJOrMYecKod, (HhapMaKoJIOTHYECKOH, (QU3NOIOrHISCKON
aKTHBHOCTEH, a TaKXKe CIIOCOOHOCTH WHTHOWMPOBATH KOPPO3HMIO METAJUIOB, ITOKPBITHH, BO3MOXKHOCTH
WCIIOJIF30BAHMUS B KAUECTBE CTAOMIIM3ATOPOB IS TaJIOr€HCOAEPIKAIINX ITOMMEPOB, TIPOIUTOK, B KAUECTBE
MPOTUBOCTAPHUTENS BYIKAHU3AIUH KaydyKOB, CO3JaHUIO COJBHBATAMOHHOM TEOPHH HHTCHCHU(PUKAINH
MPOLIECCOB KPAIICHUsSI M TEeYAaTaHUS TKaHEH W3 MPHPOAHBIX M XUMHYECKHX BOJIOKOH B CpEle >KHIKOTO
aMMHaKka M OPraHHYeCKHX PACTBOPHUTEIIX, KPOME TOTO H3YUEHHIO 3aKOHOMEPHOCTeH TBepmo(a3zHOi
¢uKkcanuy KpacuTeneld Ha TEKCTWIBHBIX MaTephaliaX, CO3NAaHHI0 TCOPETUUYECKHMX OCHOB IPUMCEHEHFI
OMOKATANUTHYECKAX  CHCTEeM ISl  TPOIEccOB  OONaropakhBaHHUs — TEKCTHIBHBIX — MAaTEpHAJIOB,
TUTa3MOXUMHUYECKUH aKTHBALUH BOJOKHOOOPA3yIONINX ITOJIMMEPOB, Hcmoib3oBanne BY-nomeit u CBU-
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U3JIyYEeHUH B XUMHKO-TEKCTHIBHOM mpou3BojictBe [8-10]. D10 00BsICHsIETCS OONBIION pPeaKIMOHHOM
CITOCOOHOCTBIO K KOMITIIEKCO00Pa30BaHMIO BEICOKO() YHKIIMOHAIBHOM TPYTIIIEL.

Ilean nccaeqoBaHus

HeobxoauMo OBLIO OMPeIeTuTh BRICOKOTOYHBIC YHHKAIBHBIC ONTUMAIBHBIE METOBI BBEACHUS a30-
KapOaMaTHBIX TPYNIHUPOBOK B YKa3aHHBIC THUIBI COCAUHEHUH W HM3YYUTb 3aBHCUMOCTH MCIOIB3yEMBIX
peakiuii 3a cuét moaBMKHOro mpoTtoHa npu N-H 3aMernaromux GyHKIIMOHAIBHBIX TPYIIIL.

B pesynprare mosBHiIach HOBas, paHee Majo M3ydCHHas U MPEACTAaBICHHAS JIHMIIb MPOCTEHIINMU
npuMepamu, obnacte xuMuii N—-H kapOamaTHBIX COeTUHEHMH, KAaKOBOH SIBISIOTCS MPOM3BOIHBIE TETpa-
azocojepkaIux-0ouc-kapbaMaToB.

OU3NKO-XUMHUYECKIE XapaKTEPUCTUKHA TPOU3BOAHBIX OHC-KapOamaTtoB OOYCIOBIEHBI, IO-
BHJIUMOMY, BBICOKOW IJIOTHOCTBIO W JIETKOM TMOABHMIKHOCTBIO DJIGKTPOHHOI'O OOjaKa COMpsDKEHHOH (—
N=C=0) rpynmel, 4YTO MNPUBOAUT K YBCIMYCHHUIO MOJOXKHUTEIBHOIO 3apsfa Ha aToMe yriepona
M30LIMAHATHOM TPYNIBI, 00Jerdas aTtaky 3TOro aToMa HyKICO(QHIBHBIM areHTOM, a TakKe Kacasch TOTO
BOITPOCA, MPOUCXOAUT JIM 3TO 3@ CUET YBENUYCHUS MONOKHUTENBHOIO 3apsiia Ha aToMe yIiIepoja WX 3a
cueT cTabMIM3AIMH MEPEXOHOr0 COCTOAHMsA. B3anmoneiicteuem 6uc-[2,21-(pennn-azo)-1,11-(aadroxcn)-
ruepuHnI-o,ol-nuokcu-f-ona] (1) ¢ TerpamermnenammsonmanatoM (1) OblIM  MOTyYeHBI HOBBIE
NPOM3BOIHEIE N,N-terpamernnen-{[1,3,11,3'-terpa-[ B-pennn-azo-a,o'-nadTokcn)]-2,2-6uc-
(rmuepunmno-kapdbamar)]}.

Peakuus npoBoauTcs B cpeie AMMETHIPOpMaMua U TPUITHIAMUHA TIPH KOMHATHOM TeMIepaType
B Teuenme 4,0 wacoB. Cremyer ormetuth, uto mpomssogHoe N Ni-terpamermnen-[1,3,1%,3-rerpa-(p-
dennn-azo-a,ol-HadTokcn)-2,2'—6uc—(rmuuepuHIIO—Kapbamata)] MONTY4eHO C JOBONBHO  BBICOKHM
BBIXOJIOM.

OuncTKy mpenapaTa IPOBOIMIIN C MOMOIIBIO TPENapaTHBHOM TOHKOCIOWHOW Xpomartorpaduu Ha
Al;03 B cucreme (HCOOH : CH3COCH3 : CCls =0.5:5.0: 0.5).

PenTabenbHBII CHHTE3 IIPOBOINM IO CXEME:

O+ Qrw

0 He,
CH, : CH, + N-C—H
| | HaC
HC—OH +C= N—/\/\—N:ICI:+HO—CI:H e
CH, O 0 CH, +HCaHs)N

o-do ©do
O QQ @-QO

CH, CH,
| |
”?‘O‘ﬁ‘“.‘_/\/\"?‘ﬁ‘o‘?”
CH, H CH,

i
dusnko-xuMHYECKoe xapakrepuctuka npenapata (111) mpuseaenst B Tabdm. 1.
Bbicokasi MIOTHOCTh, CENEKTUBHOCTh U JIETKasl MOABMYKHOCTH 3JIEKTPOHHOrO o0Jiaka TIpYINbl —
N=C=0 00yc/1aBmuBaioOT ¢¢ BBICOKYIO PEaKIMOHHYIO criocoOHOcTh. Brixon npomaykra (111) cocraBun 93,3
%, KaK 1 0)KHAIATIOCh OBUIN ITONYYEHBI MTPOAYKTHI C XOPOIIUMHE BBIXOAaMH IO MEXaHU3MY AN PEaKIUH.
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Taoauna 1
Dusnko-xuMuueckue napamerpsl npenapara (111)
. OneMeHTHEIN aHamm3, %
IIpenapar = . o = ~
petiap S ol B - £ Beraucneno Haitneno
XS] FEO| @ > 2
a | F 28
= C H N C H N
N,N%- rerpamernien —
{[1,3,11,31—TeTpa—[B—cpeHI/m—
-a,0l- 2,21 S o]
a30-0,,0. -HaQTOKCH | -2,27-61C N D
—(rmunepuHMITO-Kapbamar)|} ™ N — = - < 9 S - x
@ 30 S 8 s | 3l 9 o | 9
o N o as] ~ o — ~ o —
L
©

JKcHnepUMeHTAIbHAS YaCTh
Cunres N,N'-rerpamermien-{[1,3,1',3'-Terpa (B-penmni-azo-a,0'-nadroxcu)-2,2'-6uc-
(rimuepuHuiIo-kapéamara)l} (111)

B Tpexropiyro komOy, cHaOXEHHYIO OOpPaTHBIM XOJNOAWIBHHKOM, TEPMOMETPOM, MEIIAJIKOM,
nomemarot 11,04 1 (0,02 monp) 6uc - [2,2'-(dhenun-azo-) -1,1-(madTokcu) — rmumepunmn — o0 — aMOKCH
— B - oma] moGammsror 30 mu TpudTHiamuHa, 60 Min JIM®DA, mpm Temmeparype 40-42 °C mupu
TepeMeNIMBaHNH TI0 KarisiM Jo0asisrot 2,6 mit (0,01 Monb) TeTpaMeTHIIeHIMM301IMOHATa, PACTBOPEHHOTO
B 8 Mi [IM®DA. PeakuinoHHYIO CMeCh MEPEMENINBAIOT B TEUEHHUE 3 YacOB MpU TeMIepaType peakimOHHON
cMmecu 45-48 °C. Tlo ucTedeHUU BPEMEHHU, COIEPKUMOE KOJOBI MEPEeHOCAT B CTakaH, JOOABJISIOT BOIBI.
Bremasnmii ocagox npomeiBator TCX. Ilocne cymku monmy4yaercs OECIBETHBIA MOPOIIOK C BBIXOIOM —
11,63 1 (93,3 % ot Teopermueckoro); T = 217-218°C, Rf =0,71.

Haiineno, %: C-7331; H-514; N-11,25
Berancneno mist C76HesN1oOs % : C—-73,19; H-5,01; N-11,08

BriBoj

B 3akmouenme Obil paspaboran 3¢ ¢EKTUBHBIA Crocod 3HeprocOeperaroIero, 0e30TXOMIHOTO
texnonoruss mnonyuenns N,N-terpamermnen-{[1,3,1,3%-tetpa (B-(pennn-azo-o,a’-Hadrokcn)-2,21-6uc-
(rmuepuHHUIio-kapbamaTa)|} u u3ydeHa PU3NKO-XMMUYECKHE XapaKTePUCTHUKH.
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UDK: 547.82
8-OKSIXINOLINNING SUPRAMOLEKULYAR KOMPLEKSLARI VA AYRIM FIZIK-
KIMYOVIY XUSUSIYATLARI

!Abduraxmanova U.K., *Qo’shiev H.H. 'Saydullagva X.T., 2Esonov R.S.
1Guliston davlat universiteti,
2UzR FA 0.S.Sodigov nomidagi Bioorganik kimyo instituti
E-mail: ugi_lay.912@mail.ru

Annotatsiya. Ushbu magolada glitsirrizin kislotasi va uning hosilalari bilan 8- oksixinolinning bir
necha xil ya’ni 1:1; 2:1; 4:1 molyar nisbatlarda olingan yangi supramolekulyar birikmalarini olish usullari
va olingan birikmalarning ayrim fizik-kimyoviy xususiyatlari to’g’risidagi ma’lumotlar berildi. Olingan
yangi birikmalarning kimyoviy tuzilishini 1Q- va UB-spektroskopiya usullaridagi taxlil natijalari keltirildi.

Kalit so’zlar: molyar nisbatlar, glitserrizin kislota, 8- oksixinolin, spektr, 1Q- va UB-
spektroskopiya, struktura, xinolin, alkaloid, fiziologik faol birikma.

CynpamoJieKyJIsipHble KOMILIEKCHI U HEKOTOpbIe (PU3HKO-XUMHYeCKUe KOHCTAHTHI 8-0KCHXMHOJIHHA

Annotatsiya. B cratbe mpuBeneHbl CBEIACHUS O MONYyYSHHE HEKOTOPBIX (DHU3MKO-XHMHYECKUX
CBOMCTB HOBBIX COCIMHCHHUH, MOJyYEHHBIE B HECKOJIBKHX MOJAPHBIX coorHomenwmsx (1:1; 2:1; 4:1) 8-
OKCUXHHOJIMHOM C TIPOM3BOAHBIX TIIMIMPPU3NHOBON KHCIOTOH. CTpPyKTypa MONYYEHHBIX COEIMHEHHH
ObLTa ucienoBaHa ¢ momoinsio MK- u YO-crekrpockomnuu.

KiioueBbie cjioBa: MONsipHAsT COOTHOLICHHWS TIIMIIEPPH3MHOBAs KHCIOTAa, 8- OKCHXHWHOJWH,
cnektp, MK m Y@ -crekTpockomnusi, CTPyKTypa, XWHOJHWH, aJKaJIOWJ, (PH3HOIOTHYSCKH AKTHBHOE
COETMHCHHSI.

Supramolecular complexes and some physico- chemical constants of 8-oxyquinoline
Abstract. The article provides information on the synthesis and certain physicochemical properties of new
compounds obtained in several molar ratios (1: 1; 2: 1; 4: 1) of 8-hydroxyquinoline with glycyrrhizic acid
derivatives. The structure of the obtained compounds was investigated using IR- and UV- spectroscopy.

Keywords: molar ratios glycerrhizic acid, 8-hydroxyquinoline, spectrum, IR and UV spectroscopy,
structure, quinoline, alkaloid, physiological active compound.

Kirish
Mamlakatimiz o’simlik dunyosiga boy bo’lib, ulardan ajratib olinadigan biologik faol va oshlovchi
moddalar 0zig-ovqat sanoati, farmatsevtika va xalq xo’jaligining turli sohalarida keng qo’llaniladi.
Shuni hisobga olganda, hozirda o’simlik moddalarining kimyoviy tarkib va xossalarini tadqiq qgilish
hamda ularni modifikatsiyalashning amalga oshirilishiga gizigish ortib bormoqda.
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Ko’p xollarda modifikatsiyalangan tabiiy birikmalar o’zining ba’zi fizik va kimyoviy xossalari
jixatidan tabiiy moddalardan ustunlik jixatlariga ega. Yuqorida ko’rsatilgan moddalar qatoriga glitsirrizin
kislotasi va uning hosilalarini kiritish mumkin.

GK va ularning hosilalari asosida dori vositalari yaratilishida uning gel hosil gilish xususiyati asosiy
omillardan biri bo’lib hizmat qiladi [1-2].

Shu o’rinda suvda kam eriydigan yoki umuman erimaydigan ko’pgina dori moddalar (aspirin,
indometatsin va boshgalar) ning GK va uning tuzlari ishtirokida ularning suvda eruvchanlik xossalarini
oshirish hamda qo’llanish miqdori ya’ni dozasini kamaytirishga garatilganligi ushbu tadgiqot ishining
dolzarbligini asoslaydi.

Shuni e’tiborga olgan holda ushbu tadqiqot ishida glitsirrizin kislotasi va uning monoalmashingan
hosilalarining 8-oksixinolinga ta’sirining kimyoviy mexanizmi va uning tuzilishini IQ- va UB-
spektroskopik analiz usullarida tadqiq gilishni magsad qildik.

8-oksixinolin tarkibi CoH;NO dan iborat bo’1gan geterohalgali birikmadir.

8-oksixinolin xarakterli xidli, rangsiz ignasimon kristallardan iborat bo’lgan suvda yomon eriydigan
va suv bug’lari bilan oson uchuvchan getrohalgali birikma, xloroform (381,7g/l), benzol (319,3g/l),
izoamilatsetat (174,1 g/l), dietilefir (95,8 g/l), izoamil spirt (56,6 g/l) kabi organik erituvchilarda eriydi va
kuchli  oksidlovchilar ta’sirida oksidlanadi. Oksixinolin va uning hosilalari eritmalarining
fluoritsentsiyalanish xususiyatiga egaligi bilan ularni oson aniglash mumkin [3].

Uning ba’zi hosilalari, masalan, 5-xlor-7-yod-8-gidroksixinolin, 7-yod-8-gidroksixinolin-5-
sulfokislota, va 8-oksixinolik sulfatlari bakteritsid va fungitsidlik ta’siriga ega bo’lganligi uchun tibbiyotda
antimikrob vositalar sifatida ichak kassaliklarini davolash uchun qo’llaniladi. Uning antimikrob xususiyati
mikroorganizmlarda ferment tizimlari tuzilishining hosil bo’lishiga olib keladigan metall ionlari bilan
yuqori barqarorlikka ega bo’lgan kompleks birikmalar hosil qilish xossasi bilan bog’liq.

8-oksixinolin 30 tadan ortiq metall ionlari bilan suvda giyin eriydigan ichki kompleks birikmalar
(xelatlar)ni hosil gilganligi uchun kimyoviy analizda tanlovchanligi kam bo’lgan guruh reagenti sifatida
qo’llaniladi va uning metall ionlari bilan hosil qilgan gidroksixinolinatlari quyidagi

Mn++ Rn
umumiy formula bilan ifodalanadi;
Bu erda: M = Mn(Il), Co(ll), zZn, Al, In, Fe(ll, 1) va boshqg.

Uning tanlovchanligini oshirish uchun, masalan, etilendiamintetraatsetat kislotasi, oksalat va
tartarat kislotalari kabi birorta mos niqoblovchi reagentlar qo’shish bilan eritmaning rN mubhitini
o’zgartirish talab etiladi. Masalan, IN=5 bo’lgan atsetatli bufer eritma yordamida 8-oksixinolin alyuminiy
tuzlari bilan kristall holatdagi yashil-sariq rangli alyuminoksixinolyat cho’kmasini hosil giladi, cho’kma
mineral kislotalarda eriydi. Cho’kmaning tarkibi (CoHsOH)sAl formulaga mos keluvchi ichki kompleks
birikmadir [3-5].

8-oksixinolin boshga ba’zi metall ionlari bilan ham shunga o’xshash tuzilishga ega bo’lgan ichki
kompleks birikmalar ya’ni xelatlarni hosil gilganligi uchun bir gator metall ionlari (Al, Zn, Cd, Mg va
boshgqalar) ni aniqlash va ajratish amaliyotida qo’llaniladi:

A

HO3S—-</—‘\N—> 2 ~— O

. Zn
OO/ TN )sos

Turli metallarning gidroksixinolinatlari suvda kam eriydigan rangli birikmalar bo’lib, ularning
xloroformdagi eruvchanligi yuqori bo’lishi metallarni ekstraktsion-fotometrik usulda aniglash imkonini
ham beradi [3-4].

Ushbu tadgigot ishininig magsadi 8-oksixinolinning tanlovchanlik xususiyatini oshirish va ularning
suvda eruvchanlik muammolarini hal etish orqali farmakologik ta’sirini kengaytirish, zaharlilik darajasini
kamaytirish magsadida glitserizin kislotasi (GK) hosilalari bilan supramolekulyar birikmalarini olish va
ularning fizik-kimyoviy xususiyatlarini o’rganishdan iborat.

Tadgiqot avvalida glitsirrizin kislota (GK) va uning monoammoniyli tuz (GKMAT) bilan 8-
oksixinolinning 1:1, 2:1, 4:1 nisbatlardagi supromolekulyar birikmalari olindi. So’ngra ularning fizik-
kimyoviy xususiyatlari o’rganildi. Sintez qilingan birikmalar tuzilishi 1IQ- va UB- spektroskopiya
usullarida tadgiq qilindi.
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Tajriba gismi

Qo’llanilgan reaktivlar va metodlar. GKMAT bilan 8- oksixinolinning 1:1, 2:1, 4:1 nisbatlarda
supromolekulyar birikmalarini olish uchun yangi sintez gilingan GK ning monoammoniyli tuzi, 8-
oksixinolin, organik erituvchilardan; xloroform, benzol, atseton “k.t”, etil spirti “t.”, atsetonitril, dietilefir,
sulfat kislotalardan foydalanildi.

YuQX uchun benzol:atseton (5:3); atsetonitril:cuv (1:2); benzol:etilefir (15:3); benzol :atseton
(5:1); atseton:spirt (1:1) kabi sistemalar qo’llanildi.

Xromatografiya dog’larini ochish uchun sulfat kislotaning (H2SO4) 10% li spirtli eritmasi va va yodli
kameralar qo’llanildi.

Yupga gatlamli xromatografiya (YuQX) uchun Silufol (Chexiya) plastinkalaridan foydalanildi.
MM-5 TU 25-11834-80 markali magnit aralashtirgich, moddalarning suyuqlanish haroratini 0’lchash uchun
PTP TU 25-11-1144 qurilmasi, IR-1M2 rotorli bug’latgichi. Dastlabki va sintez gilingan moddalarning
tuzilishi 1Q spektrlari - Elmer System 2000 FT-IR (Yaponiya) spektrometrida, UB spektri —UB 1280
spektrometrlarida (Yaponiya) tadqiq qilindi.

Ma’lum miqdordagi GK ga aralashtirib turgan holda etil spirti muhitida tanlangan qulay
sharoitlarda 8-oksixinolin ta’sir ettirildi. Reaktsiya oxiriga etgach, reaktsion aralashma filtrlab olinib,
erituvchi rotorli bug’latgich yordamida vakuumda haydab olindi, suvli gismi liofil quritgichda quritildi.
GK oksixinolinat tuzi suvda yaxshi eriydi, 183 °C da parchalanadi.

8-oksixinolin magniy oksidi bilan suv-spirtli aralashmasiga kvarts lampasi nurlari ta’sir
ettirilganda fluoritsentsiyalanish xodisasi sodir bo’ladi, lekin, GK oksixinolinat tuzining magniy oksidi
bilan suv-spirtli aralashmasida fluoritsentsiya xodisasi kuzatilmasligi GK oksixinalinat tuzining xosil
bo’lishi shartlaridan biridir.

Olingan natijalar muhokamasi
8-oksixinolinning GK (1:1) hamda GKMAT bilan 1:1, 2:1 va 4:1 nisbatlarda supromolekulyar
komplekslari quyidagi umumiy 1-sxemaga asosan olindi.
1-sxema

OH

8-oksixinolinning GKMAT bilan 1:1, 2:1 va 4:1 nisbatlarda supromolekulyar komplekslari suv-
spirt sistemasida olindi. Olingan komplekslarning fizik-kimyoviy kattaliklari hamda eruvchanligi aniglandi.
Hosil qilingan supramolekulyar komplekslar och sariq rangli kukun holidagi moddalar bo’lib, barcha
komplekslar suvda va suv-organik erituvchilardan iborat sisitemalarda yaxshi eriydi, toza organik
erituvchilarda esa erimaydi. Sintez gilingan moddalarning ayrim fizik-kimyoviy xususiyatlari 1- jadvalda
keltirildi.

GKMATNing supramolekulyar komplekslari GK xosil gilgan komplekslarga nisbatan suvda
eruvchanligi  yuqori. Bundan tashgari GK va GKMATning bir xil modda bilan hosil gilgan
komplekslarining biologik faolligi turlichadir.
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1-jadval
GK oksixinolinat tuzi va GKMAT ning oksixinolin supramolekulyar komplekslarining ba’zi fizik-
kimyoviy tavsiflari

. Sintez gilingan Tsuyug. °C 0 .

Ne moddalar Mol nisbatlar (par) Unum % Eruvchanlik

1 GKMAT: Suv, suv-etanol, suv-
Oksixinolin 1:1 18343 98 atsetonitril
GKMAT: . o Suv, suv-etanol, suv-

2 Oksixinolin 21 210°C + 3 % atsetonitril

3 GI(_MAT_: 41 218°C + 3 94 Suv, suv-eta_no_l,suv—
Oksixinolin atsetonitril

Ma’lumki, IQ-spektroskopiya tekshirilayotgan modda tarkibidagi atom va molekulalarning
tebranma harakati bilan bog’liq bo’lgan nazariyaning asosini tashkil etadi.

Bu usul yordamida alohida reagentlar va komplekslarning spektridagi yutilish chiziglari orasidagi
farglar asosida yangi ta’sirlashuv hamda hosil bo’Igan yangi bog’lanishlar haqida xulosa chiqarish imkoni
mavjudligini hisobga olib, tadgigotlarimiz natijasida olingan yangi supramolekulyar komplekslarning
tuzilishini tadqgiq gilish uchun 1Q —spektroskopiya usulidan foydalanildi.

Bu usul organik molekulalarning elektromagnit nurlar bilan ta’sirlashuviga asoslangan optik
spektroskopik usul bo’lib, organik moddalarning tuzilishini tadqiq qilishda zarur ilmiy ma’lumotlar
beradigan boshqa mavjud optik usullardan farqli ravishda, moddalarni har qanday agregat holatda, ya’ni
gaz, suyuq va qattiq holatlarda ham spektrlarini olish imkoniyati chegaralanmagan [6].

Molekulalardagi atomlar va atom guruhlariga xos bo’lgan tebranishlar shakli ayni chastotada
tebranayotgan barcha atomlarning tebranish amplitudasiga va 0’z navbatda, normal tebranish vaqtidagi
kimyoviy bog’ uzunligi va bog’lararo burchakning o’zgarishiga bog’liq bo’ladi. Agar molekula tebranishi
natijasida atomlararo kimyoviy bog’ (yoki bog’lar) gisqarsa yoki uzaysa molekulaning bunday xarakati
shakli valent tebranish deb ataladi. Valent tebranishlar soni molekuladagi kimyoviy bog’lar soniga teng
bo’ladi [6].
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i;;’asm._S-Oksixinolin va GKMATNing 2:1 nishatidagi kompleksining 1Q- spektri.

i
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Alohida 8-oksixinolinning 1Q- spektri va GKMATning 8-oksixinolin bilan 2:1 nisbatidagi
supramolekulyar kompleksining 1Q- spektri tagqoslanganda taxlil natijalari ko’rsatishicha, supramolekulyar
komplekslarning spektrlarida kompleks birikmalar tarkibidagi  gidroksil (OH) guruhlarning valent
tebranishlari 3228,84 sm™ sohada kuzatilgan bo'lsa, 8-oksixinolinda gidroksil (OH) guruhlarning valent
tebranishlar 3028,24 sm™ sohada namoyon bo’ladi. supramolekulyar kompleksdagi karboksil guruhi
karbonilarining valent tebranishlari 1722,43- 1656,85 (CqO) sm™ sohalarda kuzatilsa, GK tarkibidagi
karboksil guruhlarining karbonillari valent tebranishlari 1725-1690sm* sohada kuzatiladi (1-rasm).
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Kompleks molekulasidagi (CH.-CH3) guruhlarga tegishli 1591,17 sm™ tebranishlar, GK
tarkibidagi 1454,33 sm (CH»-CHs) sohada kuzatiladi. Spektral sohalardagi yutilish chiziglari orasidagi
tegishli farglar yangi ta’sirlashuv hamda hosil bo’lgan yangi bog’lanishlar haqida xulosa chiqarish imkoni
beradi. Olingan yangi supramolekulyar komplekslarning UB-spektrlari va 1Q-spektrlarining qiymatlari 2-
jadvalda keltirildi.

2-jadval
Olingan moddalarning UB-spektr va 1Q-spektrlari tahlili
Ne Olingan UB-spektr (50 % 1Q-spektr (v, sm™)
moddalar etanol,Amax ,NM)
(Ige)
1 | GK:8-0X 241 (3.52) 3375(0H),2920,23-2858,15(CH),
317 (2.35) 1714,72(C=0),1645,28(C=0),

1595,13(CH,-CHs3), 1556,559(CH),
1504,48-1454,33(CH), 1386,82(CO0"),
1307,74-1261,45(CH), 1211,30(CH),
1165(C-0-C,C-OH),1041,56(C-O-C,C-OH), 981,71(=CH)

2 | GKMAT: 252.4 (3.45) 3228,84(0OH), 2926,01(CH), 1722,43(C=0), 1656,85(C=0),
8-OX 317.2 (1.98) 1591,17(CH,-CHy),
(2:1) 1454,33-1417,68(CH),

1305,81-1263,37(CH),1211,30(CH),
1170,70(C-O-C,C-OH),1033,85(C-O-C,C-OH), 979,84(=CH)

Adabiyotlarda qayd etilishicha, GK molekulasining “mehmon-mezbon” holidagi klatrat birikmalar
hosil qilish xususiyati, uning tibbiyotda qo’llaniladigan bir qator dori vositalari bilan bir qator
supramolekulyar komplekslarini olish va ularning molekulyar kapsullash samarasi hisobiga faolligini
oshirish hamda davolash indeksini kengaytirish magsadida qo’llanilgan [7-8].

Odatda supramolekulyar birikmalar hosil bo’lish jarayonida mezbon molekulada bir necha
bog’lanish hosil qiluvchi faol markazlar mavjudligi va bu molekuladagi komplementarlik xususiyati
mezbon molekulaning mehmonlarni aniq belgilangan tuzilma bo’yicha tanlab olish imkonini beradi. Bu esa
mezbon va mehmon molekulalarning geometrik tuzilishi ya’ni retseptor molekulasidagi bo’shligning
diametri substrat molekulasining radiusiga mos kelishi kerakligi bilan izohlanadi [9].

GKMATing 8-OX bilan supramolekulyar komplekslari stexiometrik tarkibi Ostromo’slenskiy—
Jobaning izomolyarli tizim metodi bilan aniqlandi. Tadqiqot natijalari ko’rsatishicha, komplekslarning
tarkibly qismlari 2:1 nisbatda hosil bo’ladi. Quyidagi grafikaviy egri chiziqda ko’rsatilganidek,
komponentlarning nisbatiga ko’ra optik zichlikning o’zgarishidan kompleksning izomolyar tizimi
ko’rsatkichi =~ 2,0 ga teng bo’lib, shunga asosan kompleksdagi komponentlar nisbati 2:1 nisbatda bo’lishi
gayd qilindi (2-rasm).

12
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2-rasm. A=261 nm da (S (8-Ox=10"* M, S(GKMAT) =10"* M, pH=7,1) komponentlar izomolyar tizimi
nisbatiga ko’ra optik zichiligi (AA) ning o’zgarishi.

Supramolekulyar kompleks (I) tizimi egri chizig’iga ko’ra ko’rsatilganidek, 250 va 288 nm

oralig’idagi nuqtalarda spektrlarning yutilishi kuzatiladi (3-rasm). Ma’lumki, spektrdagi izobestik
nuqtalarning mavjudligi ma’lum oraligda sistemadagi komponentlardan bitta tipga mansub kompleks
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shakllanganligini izohlaydi. Shunga ko’ra eritmada GKMAT va 8-Ox komponentlari asosida GKMAT:8-
Ox kompleksi aniglandi:

GKMATQ 8-Ox <> GKMAT"-8-Ox

3-rasm. Eritmalarning izomolyar seriyasida spektrlarning yutilish egri chizig’i (Se-ox g 10~ M, SkmaT)
104 M, N 7,2).

Tarkibi 2:1 nisbatda bo’lgan eritmadagi komplekslar nisbati bo’yicha K koeffitsienti hisoblanib,
shu asosida kompleks hosil bo’lish jarayoni uchun Gibbs erkin energiyasi (AG) hisoblandi.

Xulosa

Shunday qilib 8-oksixinolinning GKMAT bilan sintez gilingan supromolekulyar komplekslarida
GKMAT molekulasi tarkibidagi korbonil guruhi kislorodi va 8-oksixinolinning molekulasidagi gidroksil
guruhi hamda o’zida umulashmagan juft elektronlarni saglagan azot atomi molekulalararo dipol-dipol
o’zaro ta’sir va vodorod bog’lari hosil giladi [6]. Buning natijasida vodorod bilan bog’lanadigan
go’shimcha umumlashmagan juft elektronlar yordamida elekromanfiyligi yuqori bo’lgan atom saqlagan
ta’sirlashayotgan molekulalar orasida 0’z-o0’zini aniqlash ikki juft atomlarning o’zini-0’zi yig’ishi jarayoni
supramolekulyar birikmaning hosil bo’lishi asosida yuzaga keladi degan xulosaga kelish imkonini beradi.

GKMATing 8-oksixinolin bilan 1:1, 2:1, 4:1 nisbatlardagi supromolekulyar komplekslari va GK
ning oksixinolinat tuzini olish metodikasi ishlab chiqildi, ularning fizik kimyoviy xossalari o’rganilib,
tuzilishi 1Q- va UB- spektroskopiya usulida tadqiq gilindi.
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SERICIN AND POLYFUNCTIONAL HEMOSORBENT FROM NATURAL SILK FIBERS
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E-mail: ya.s.s_1987@inbox.ru

Abstract. The polyfunctional hemosorbent "Gemosorb™ and pure sericin were obtained from
substandard cocoons "Bombyx mori", natural silk threads and their fibrous wastes. Fat-wax and inorganic
impurities from the feedstock have been removed by washing with various organic solvents. Pure sericin
and fibroin were obtained after treatment of the purified initial raw material. A method has been developed
for the isolation of pure sericin in an aqueous medium at high temperatures from substandard cocoons and
fibrous waste of natural silk, which does not require additional purification, and its amino acid composition
has been determined. A method has been developed for preparation of a fibrous polyfunctional
hemosorbent from fibroin by its hydrolysis in an aqueous medium using the methods of ultrasonic
dispersion and microwave irradiation. The sorption activity of hemosorbent in model media with the use of
vitamin B2 was established. The sorption activity of "Gemosorb" was 95% compared to the sorption
activity of coal hemosorbent 82%.

Keywords: Hemosorbent, substandard cocoons, fibroin, sericin, hydrolysis, amino acid
composition, X-ray structural analysis, degree of crystallinity, vitamin B1o.

Tabiiy ipak tolasi asosida serisin va polifunksional gemosorbent

Annotatsiya. Toza seritsin va polifunksional “Gemosorb” gemosorbenti tabiiy ipak iplari,
“Bombyx mori” navsiz pilalari va tolali ipak chiqindilari asosida olindi. Dastlabki homashyo tarkibidagi
yog‘-mumsimon va mineral qo‘shimchalar turli organik erituvchilar yordamida yo‘qotildi. Toza seritsin va
fibroin dastlabki tozalangan homashyoni gayta ishlash orqgali olindi. Navsiz pilla va tabiiy ipak tolali
chigindilari tarkibidan yuqori harorat va bosim ostida, suvli sharoitda, qo‘shimcha tozalash ishlari talab
gilinmaydigan toza holdagi seritsin ajratib olish usuli ishlab chiqildi, olingan seritsinning aminokilota
tarkibi aniqlandi. UT dispergirlash va O‘YuCh nurlar yordamida nurlantirish usulini qo‘llash orqali suvli
sharoitda fibroinni gidrolizlab tolasimon polifunksional gemosorbent olish wusuli ishlab chiqildi.
Gemosorbentning sorbsion faolligi model tizimlar Vi, vitamnini qo‘llash orqali o‘rganildi. “Gemosorb”
gemosorbentining sorbsion faolligi uglerod asosida olingan gemosorbentning sorbsion faolligi 82% ga
nisbatan 95% ni tashkil etishi aniglandi.

Kalit so‘zlar: gemosorbent, navsiz pilla, fibroin, seritsin, gidroliz, aminokislota tarkibi,
rentgenostruktura analizi, kristallanish darajasi, vitamin Bi..

CepuuyH 1 noJuGpyHKIMOHAJIBHBII reMoCOPOEeHT U3 BOJIOKOH HATYPAJbLHOIO IIeTKa

Annortanus. [TomudyHKIIMOHATBHBIA TeMOCOPOEHT «I'eMocopO» U YHCTBIM CEPUIIMH TTOIYYEHBI U3
HEKOHIUIIHOHHBIX KOKOHOB “BOMbYX MOri”, HaTypaJbHBIX MIETKOBBIX HUTEH U UX BOJOKHUCTBIX OTXOZIOB.
JKupo-BOCKOBEIE W HEOPraHMYECKHE IPHMECH W3 MCXOJHOTO CHIPhS YHAJCHBI MPOMBIBKOH Pa3THIHBIMU
OpPraHWYECKHMH pacTBOPUTEISIMHA. UWCTBIH cepuiiiH W (UOPOMH TMONydeHBl IMocie 00pabOoTKH
OYHIICHHOTO HCXOMHOTO CHIphs. Pa3zpaboTan cmoco® BBIOETICHUST YUCTOIO CEPUIIMHA B BOIHOW Cpele Mph
BEICOKOH TeMItepaType U3 HEKOHIWINOHHBIX KOKOHOB M BOJIOKHHCTBIX OTXOZOB HATYpaJbHOTO IIENKa, HE
TpeOyroIIeH JOMOTHUTEIHPHON OYUCTKH W ONpENeIeH ero aMHHOKUCIOTHBIN cocTaB. PazpaboraH crocod
MTOJTyYCHHSI BOJIOKHHUCTOT'O IMOJMU(YHKITHOHAIBHOTO TeMOCcOpOeHTa U3 (UOpOMHA MyTEM €ro THIPOJIN3a B
BOJIHOW cpelle C HWCIOoJb30BaHHEM MeTofoB Y3-mucreprupoBanus u CBU-o0mydyeHus. YcraHOBIIEHa
COpOLIMOHHAsI aKTUBHOCTH TI'eMOCOpOEHTa B MONCNBHBIX CpeJax C HCHONB30BaHWEM BHTaMuHa Bio
Copobmmonnast aktTuBHOCTE «I'eMocop0O» coctaBmm 95% 1Mo cpaBHEHUIO C COPOIMIOHHOW aKTHBHOCTEHIO
yroJpHOro reMocopoenta 82 %.

KiroueBbie cioBa. ['eMocopOeHT, HEKOHIUIIMOHHBIE KOKOHBI, (PHOPOWH, CEpHIIMH, THIPOJIH3,
AMHHOKHCIIOTHBIA COCTaB, PCHTTEHOCTPYKTYPHBIH aHAIIN3, CTENeHb KPUCTAJUTMIHOCTH, BUTAMIH B1).

Introduction

Hemosorption is a modern and effective method for removing toxic substances, circulating in the
bloodstream and contributing to the development of critical conditions and serious diseases of patients.
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The hemosorption procedure is carried out outside the patient's body by passing blood through a
system filled with a sorbent. The critical parameters for the therapeutic effect are the type of sorbent, its
selectivity and volume, and the number of repeated procedures. The indicators of the effectiveness of
treatment are individual and depend on the revealed pathological disorders and the condition of the patient,
assessed in the medical institution [1].

The first hemosorbents (H), which are still used today, include materials based on activated carbon
and their chemically modified derivatives [2, 3], capable of removing such a variety of toxic molecules
from the bloodstream as exotoxins, cytotoxins, heavy metals, and pro-inflammatory mediators, products of
a bacterial nature and products of cell decay. The efficiency and specificity of the coal sorbents is low,
although they, to one degree or another, make it possible to remove a fairly wide range of toxic substances
from blood and plasma.

In recent years, there has been an increasing interest in the development of more selective
hemosorbents designed to more selectively remove molecules of a certain structure, including toxic
metabolites, without significant effect to the vital components of the blood [1]. Two main types of H have
been synthesized in this direction. The first type includes non-selective Hs based on activated carbon and a
number of polymer sorbents [4,5]. The second type includes such selective sorbents as synthetic and
modified natural compounds [6,7].

Currently, a third type of "multimodal™ hemosorbents is being created, combining the properties of
selective and non-selective sorbents [8,9,10].

The authors have developed a method of preparation and production technology, and carried out a
medical and biological screening of a new multifunctional hemosorbent based on natural fibroin silk. At
present, the preliminary results of the research on the production and testing of H based on fibrous waste of
natural silk have been obtained [11, 12]. The researches by Pak T.S. and Ivanova N.S. (2005, 2007), Pak
T.S. (2015) during the hydrolysis of natural silk fibroin showed the possibility of obtaining an oral form of
enterosorbents with a powder and granular structure for detoxification of the body [13-15]. According to
the results of the research, the authors received a patent for a method for producing polymer G based on
waste from natural silk processing [16].

The obtained hemo- and enterosorbents based on natural silk waste had a powder and granular
structure, which limits their use as effective hemosorbents. This is due to the fact that the original powder
form H based on natural silk wastes undergoes granulation in organic media, which reduces their sorption
activity and does not exclude the possibility of granular hemosorbent (GH) dust entering the bloodstream.
In addition, the developed method for producing GH is rather complicated, which significantly increases its
cost.

The aim of the research is to develop a method for separating sericin and fibroin from natural silk in
distilled water at high temperature and pressure, which contributes to the production without additional
purification of pure water-soluble sericin and the fibrous structure of hemosorbent by additional hydrolysis
of fibroin in an aqueous medium using microwave radiation and ultrasonic dispersion (UD) of the reaction
product in the installation according to the procedure, proposed in 2019 by Sarimsakov A.A. et al. [17]. At
the same time, the method for obtaining H is significantly simplified, dust formation is excluded, and
correction of the sorption activity of hemosorbent is possible due to ultrasonic dispersion and microwave
irradiation.

Objects and research methods

Cocoons of natural silk “Bombyx mori”, silk threads and fibrous waste of natural silk in the form of
stripping, canvas, strings were used as a raw material for obtaining pure sericin, fibroin and hemosorbent.

In order to purify cocoons, silk threads and fibrous waste of natural silk from fat-wax and mineral
impurities, the raw materials were treated with organic solvents benzene and ethyl alcohol at a temperature
of 50 ° C and distilled water at a temperature of 75 © C. Separation of fibroin and sericin in samples
purified from fat-wax and mineral impurities was carried out in a closed system with distilled water at a
temperature of 110 ° C for 24 hours. By concentrating aqueous solutions in vacuum at 0.1 MPa or freeze
drying, the yield of pure sericin samples was 25-30%. The process of obtaining H from fibroin consists in
re-hydrolysis of raw materials in an autoclave at a temperature of 120-140 ° C and a pressure of 4-6 MPa
for 120 minutes. Ultrasonic dispersion of the hydrolyzed fibroin samples was carried out on an ultrasonic
disperser (Guangdong GT Ultrasonic Co., Ltd, China) at a frequency of 40 kHz, a temperature of 30°C for
5 minutes. The dispersion product was washed with distilled water to remove fine dust fractions.
Microwave irradiation of hydrolyzed wet fibroin samples was carried out on a device (Artel 23UX97,
Uzbekistan) for 10 minutes. IR spectra of pure sericin, fibroin, and hemosorbents were recorded ona FT-IR
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spectrophotometer (Perkin Elmer Inc., USA) in the range 400-4000 cm®. Micrographs of hemosorbents
were taken with a light microscope (Motic China Group Co. Ltd., China). The sorption characteristics of
the hemosorbent were investigated in model environments using vitamin Bi» according to the method
proposed by A.A. Sarimsakov et al. [17].

Results and its interpretation

Research has been carried out to obtain pure sericin and hemosorbent based on natural silk fibroin,
which has polyfunctional properties. The polyfunctionality of the hemosorbent is explained by the fact that
it simultaneously contains in its structure macro-, micro- and ionopores characteristic of nonspecific
hemosorbents, as well as functional carboxyl and amino groups in the pores and on the surface, capable of
chemically interacting with blood toxins as specific sorbents. The possibility of using fibroin in the
production of hemosorbent is justified by the fact that it is a natural organotropic polymer and is used in
regenerative medicine as suture material [18-24], hydrogels [25], films [26], etc.

To obtain polyfunctional hemosorbent and pure sericin, substandard cocoons “Bombyx mori”,
natural silk threads and their fibrous waste were used. At the first stage of the research, after chemical
treatment of the feedstock, pure sericin and fibroin were obtained [8]. Fat-wax and inorganic impurities
from the structure of the feedstock have been removed by washing with various organic solvents. The
washing results are shown in Table 1.

The fibrous materials purified from fat-wax and inorganic impurities were subjected to hydrolysis in
distilled water in the temperature range 100-120 °C and pressure 1.0-2.1 MPa for 12-24 hours. The
research results are presented in Table 2.

Table 1
The results of washing substandard natural lye fibers from grease and wax impurities with various organic
solvents
Weight of original Final mass of Content of fat-
Ne Solvents substandard fibers, | fibrous product, wax
gr gr impurities,%
Non-polar Toluene
! Polar Acetone 10,0 981 19
Non-polar Toluene
2 Polar Ethanol 10,0 9,74 2,6
3 Non-polar Benzene 100 9,83 17
Polar Acetone
Non-polar Benzene
4 Polar Ethanol 10,0 972 2.8
Table 2

Dependence of the yield of fibroin and sericin in an aqueous medium during
hydrolysis of substandard silk fibers under pressure

Temperature, °C Pressure MPa Time t, hour. Fibroin output, % Sericin output, %
12 90 10
100 1,0 18 88 12
24 83 17
12 89 11
100 14 18 87 13
24 82 18
12 88 12
100 2,1 18 86 14
24 81 19
12 86 14
110 1,0 18 84 16
24 79 21
12 84 16
110 14 18 82 18
24 79 21
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12 83 17
110 2,1 18 80 20
24 76 24
12 80 20
120 1,0 18 78 22
24 75 25
12 79 21
120 1,4 18 77 23
24 73 27
12 77 23
120 2,1 18 75 25
24 70 30

The hydrolysis product was filtered and pure sericin was obtained by concentrating the hydrolyzate
by vacuum distillation or freeze-drying. The amino acid composition of sericin and the amount of each
amino acid are shown in Table 3.

Table 3
Sericin amino acid composition
Amino acid name Amount of amino acids, mgr / gr

Aspartic 135,6679
Glutamic 57,244

Serine 211,7883
Glycine 104,8434
Cysteine 6,656544
Threonine 75,05053
Arginine 82,01942
Alanin 62,2402
Proline 4,707919
Tyrosine 44,88075
Valine 29,06442
Methionine 1,472353
Isoleucine 11,59797
Leucine 11,069

Histidine 10,38257
Phenylalanine 4,500338
Lysine HCI 0,821989

The particle sizes of the obtained sericin samples in an aqueous medium were determined by the
electron microscopic method (Fig. 1).

In the process of hydrolysis in an aqueous medium of substandard cocoons at a temperature of 110
°C for 24 hours and after evaporation, the sericin particles with a size of 35-40 microns were formed. The
insoluble part of the hydrolyzate was washed with distilled water and dried. The IR spectra of fibroin are
shown in Fig.2.

By re-hydrolysis of fibroin at high temperatures under pressure, by adjusting the time of hydrolysis
using ultrasonic dispersion and microwave drying, samples of hemosorbent were obtained whose properties
are presented in Table 4.

The results of the research of hemosorbent by the IR-Fourier spectroscopic method are shown in Fig.
3. As it can be seen from the figure, the shift and changes in the intensity of the bands in the range of 2600-
3500 cm and 1230-1700 cm™ characterize the appearance of new active functional groups in the structure
of the hemosorbent.
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Fig 2. IR spectra of fibroin

Table 4
Quality indicators of the fibrous hemosorbent "Gemosorb™

S Pore volume, cm3 / gr - =
8 8’(\1 [ b X e - B«
S S € o = % =) o x = —
a2 = - = ' . ! S 2 RN 24 8 S m
Sorbent oc§ = o 2 e €3 Xg | 8% ES |5 c
== 2 2 3 8 | 85 28 | g8 = =

o [<5) =

GOQ,_ < 5 S) S = S w § = L= S 3 s
n 53 o 2 L k=) >

< <
Hemosorb 1050 152 | 061 | 046 | 0.39 | 0.06 75-85 3.5 28.5 95

The degree of crystallinity of the feedstock was 26%. After hydrolysis of substandard and fibrous
silk waste to obtain pure fibroin, the degree of crystallinity reaches 33%. In the process of obtaining
hemosorbent based on pure fibroin, the degree of crystallinity is 42%, which is associated with the washing
out of amorphous fragments of fibroin from the interplanar spaces. The high crystallinity of the hydrolysis
products is the result of the washout of the amorphous interplanar regions of the crystalline layers. As a
result, there is an increase in the pore volumes of the sorbent from the cavities of the fibroin fibers formed
between the crystalline layers.
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The structures of the original silk, pure and hydrolyzed silk fibroin were studied by X-ray
diffraction. The results of X-ray studies are shown in Fig.4.

[+

o 10 0 30 40
Fig. 4. X-ray spectra: 1 - raw material, 2 - pure fibroin and 3 — hemosorbent

The sorption activity of the fibrous hemosorbent was evaluated using a model for determining the
amount of vitamin Bi, by a photometric method. Determination of the amount of vitBi» allowed
preliminary assessment of the sorption capacity of hemosorbent without the use of a complex expensive
method of purifying blood from toxins (table 5). The results of the research have shown that the sorption of
vitB12 by fibrous hemosorbent obtained by ultrasonic dispersion and microwave irradiation is 95%. Fibroin
fibers hydrolyzed at a temperature of 210°C for 120 minutes’ sorb 88% of VitBiz, while fibroin fibers

purified from sericin only 58%.

Table 5.
Changes in the sorption activity of fibroin upon hydrolysis of substandard cocoons
Ne Samples subjected to sorption studies Sorption of vitamin
B1,,%
1 | Fibroin fibers purified from sericin 58
2 | Fibroin fibers hydrolyzed at 210 ° C for 120 minutes 88
3 | Fibrous hemosorbent obtained by ultrasonic dispersion and microwave 95
irradiation
Conclusion

1. A method has been developed for the isolation of pure sericin in an aqueous medium at high
temperatures from substandard cocoons and fibrous waste of natural silk, which does not require additional
purification, and its amino acid composition has been determined.
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2. A method has been developed for obtaining a fibrous polyfunctional hemosorbent from fibroin by
hydrolysis in an agueous medium using the methods of ultrasonic dispersion and microwave irradiation.

3. The sorption activity of the obtained hemosorbent with the use of vitamin B1, was established and
it was shown that the sorption activity is 95%, in comparison with the sorption coal hemosorbent with a
sorption activity of 82%.
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YEVROPA TUYOQ O'T O'SIMLIGI TARKIBIDAGI BIOLOGIK FAOL MODDALARNI
SPEKTROFOTOMETRIK USULDA O'RGANISH

Qutlimurotova R.H., Pulatova L.T.
O zbekiston Milliy universiteti
O zbekiston Respublikasi Davlat bojhona instituti

Annotatsiya. O‘zbekiston sharoitida o‘sadigan Evropa tuyoq o‘t o‘simligi turli gismlari tarkibidagi
biologik faol moddalar ekstraksiya qilib, ajratib olindi va uning tarkibini spektrofotometrik usulda tahlil
qgilindi. Olingan biologik faol moddalarning tibbiyotda qollanilish imkoniyati ko rsatildi.

Kalit so‘zlar: Evropa tuyoq o't o'simligi, ekstraksiya, spektrofotometriya.

H3yyenne 6M010rHYe€CKOr0 AKTUBHOI'0 BelIeCTBA B COCTABE KONMBITHS €BPONEiiCKOro MeTo10M
crekTpodoTOMeTPUH
AnHoTanms. [IyreM SKCTpakunu BBIIETICHBI OMOJOIMYECKHM aKTHBHBIC BEIIECTBA TPABSHUCTOTO
pacteHusi EBporieifickoe KOMbITO, MPOHM3pPACTAIOIIee B YCIOBHSAX Y30€KHCTaHA W TIPOBEICH aHaJH3
XMIMHYECKOTO COCTaBa pA3IMYHBIX 4YacTell pacTeHHs crekTpodoromerpudeckuM wmeromoM. Ilokazana
BO3MOXKHOCTH ITPHUMEHEHUS ITOJYICHHBIX OMOIOTMYECKN aKTHBHBIX BEIIECTB B MEIUIIMHE.
KiroueBrble ciioBa: EBporieiickas KombITHAS TpaBa, SKCTPAKIIHSA, CIIEKTPO(OTOMETPHSL.

Study of the biological active substance in the europen hoof by spectrophotometry
Abstract. Biologically active substances of the European hoof herbaceous plant growing in
Uzbekistan were extracted and the chemical composition of various parts of the plant was analyzed using a
spectrophotometric method. The possibility of using the obtained biologically active substances in
medicine is shown.
Keywords: European ungulate grass, extraction, spectrophotometry.

Evropa tuyoq o't o'simligi Rossiya va Evropaning shimoliy gismlarida keng targalgan o’simlik
bo’lib, O zbekistonda botanika institutida o'stiriladi. Evropa tuyoq o't o'simligi kirkasondoshlar oilasiga
mansub bo’lib, uning 4 dan ortiq turi mavjud: -Asarum europaeum L., Asarum heterotropoides Fr. Shmidt,
-Asarum intermedium (CA Mey.), -Asarum Sieboldii Mig. [1]. Evropa tuyoq o't o'simligi ko'p vyillik
o'simlik bo'lib, ildiz tizimi ko‘p sonli ildizpoyani o‘z ichiga oladi. Ildizi har yili 1 dan 16 gacha, o‘rtacha 6-
7 sm gacha o’sib boradi. O*q ildizining uzunligi o‘rtacha 5—50 sm, o‘rtacha 10-12 sm, diametri 0,2 sm. Har
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bir novda gul bilan tugaydi. Bargining shakli buyrakka o’xshaydi. Yon novdalar soni 2-4 ga teng.
Rizomning uzunligi 2-5 sm, diametri 0,5 sm. Asosan iyun oyida mevasi pishadi, uni chumolilar yaxshi
ko'rib eydi. Ildizi va poyasidan galampir va kamfara hidi keladi [2].

Bu o'simlik Niderlandiya, Germaniya, Shvedsariya va Polsha farmasevtikasida dori vositasi
sifatida qo'llaniladi. Germaniyada Evropa tuyoq o't ekstraktidan yo'talga qarshi “Eskarol” preparati
olingan.

Ishdan magsad Evropa tuyoq o't o'simligining tarkibidagi biologik faol moddalarni aniglash va
ularni sinflash, biologik faolliklarini o’rganish.

Evropa tuyoq o't o'simligining kimyoviy tarkibi 1% gacha efir moylar, ularning tarkibi: 30-35%
gacha azaron va diazaron, 2-3% azaril aldegid, 1-2% 1-pinen, 12-15% evganol, shuningdek metil evganol,
boratsetat, smolalar, flavanoidlar, kraxmal va ogganik kislotalardir [3,4].

Olingan natijalar va ularning tahlili

Ekstrakt olish uslubi: 1,0 gr maydalangan mahsulot (anig tortim)ni kolbaga solib, 50 ml kerakli
erituvchi solinadi va kolba og‘zi probka bilan berkitiladi. 0,01 gr aniqlikda tortiladi va 1 soatga qoldiriladi.
So‘ngra kolbani teskari xolodilnikka ulanib gaynatiladi va 2 soat davomida past gaynash haroratida ushlab
turiladi. Sovitilgandan so‘ng probka bilan og‘zini yopib, tortiladi va yo‘qotilgan massa erituvchi bilan
to‘ldiriladi. Aralashtirib quruq filtr orgali quruq kolbaga filtrlanadi. 25 ml filtrat quritilgan va tortilgan
farfor chashkaga solinadi va suv hammomida bug‘latiladi, so‘ngra 100-105°C da 3 soat davomida
quritiladi. Eksikatorda sovutilib, tezda tortiladi.

Quyidagi formula orgali ekstraktiv moddalar % da topiladi.

b-200
X =
a

b — chamka og‘irligi; a — xom-ashyo og‘irligi.

Namligini aniglash. Xom-ashyoda namlik ba’zan 10-12% gacha bo‘lishi mumkin va buni hisobga
olish zarur. Namlikni aniglash uchun 5,0 gr (0,01 gr aniglikda) tortimni qurug, tortilgan byuksga solinadi
va 120°C da quritiladi [4-6].

Meva, suvli mevalar va sporalar 4 soat quritiladi. Urug‘, qurug mevalar, gul, kurtaklar 3 soat
quritiladi. Barg, o‘t, po‘stlog va ildizlar 2 soat quritiladi. So‘ngra byuks tezda eksikatorga olinib, gqopqog‘i
yopiladi va 30 min. sovultilib, tortiladi [7].

Namlik quyidagi formula orgali hisoblanadi:

(a—b)-100
X=—
a

a — quritilgungacha bo‘lgan tortim massasi (gr);
b — quritilgandan so‘nggi tortim massasi (gr).

Xom ashyoning texnologik xossalari deyilganda uning maydalik darajasi, ta’sir giluvchi va
ekstraktiv moddalar miqdori tushuniladi, bundan tashqari mahsulotning yuviluvchanligi, g‘ovakliligi, ichki
va tashgi ishgalanish koeffitsientini ham hisobga olish lozim.

Mabhsulotning maydalik darajasi ekstraksiya olish jarayoniga katta ta’sir ko‘rsatadi. Turli
o‘simliklarning o‘zining optimal maydalik darajasi aniglangan. O‘rtacha maydalik darajasi esa 0,5-2 mm
deb gabul gilingan. Maydalik darajasini elaklar yordamida aniglanadi.

Turli usul bilan maydalangan mahsulotning o‘zidan ta’sir qiluvchi moddani ajratishi ham turlicha
bo‘ladi. Demak ekstraksiya jarayoniga mahsulotning qay usulda maydalanganligi ham ta’sir ko‘rsatadi.

Mahsulotdan ta’sir qiluvchi moddaning optimal ajralishiga bo‘kish jarayoni ham ta’sir ko‘rsatadi.
Evropa tuyoq o't o'simligi uchun 2 soatni tashkil etadi. Maxsulotga sirt-faol moddalar qo‘shilishi (tvin-20)
bo‘kish jarayonini tezlashtiradi. Asosan dastlabki 10 min davomida bo‘kish tezligi yuqori bo‘ladi, so‘ngra
kamayib boradi [8].

Evropa tuyoq o't o'simligi quruq ekstraktini o‘rganishda quyidagi tahlil usullari qo‘llanildi.

Tarkibida flavonoidlar saqlagan bu o‘simlikning quruq ekstraktiga sifat reaksiyalari o‘tkazildi.
Olingan ekstraktga 1 chimdim magniy metali kukuni va 2,0 ml xlorid kislota solindi, unda sarg’ish ko'k
rangli eritma qiliz rangli tiniq eritmaga o'tdi. Bu esa flavanoidlar borligidan darak beradi. Flavanoidlarni
sifat va migdoriy analiz gilish uchun spektrofometrik tahlil olib borildi. Olingan natijalar 1 —jadvalda va 1
rasmda keltirildi.
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1-jadval
Ekstraktiv moddalar va flavonoidlar chiqish unumini ajratuvchi turiga bog’ligligi
Ajratuvchi Xom ashyodagi chigish unumi %
Ekstraktiv modda Flavanoidlar

Etanol

80% 64.6 46.1

60% 65.2 66.2

40% 68.7 68.1

Suv 73.3 71.3

Flavonoidlar yig‘indisining kversetinga nisbatan migdori quyidagi formula bilan aniglaniladi:
_K-x-D-x-25-x-100"x-100
1200 -x-m-x-2(100 —w)

K — tuzatish koeffitsienti
D - izlanilayotgan eritmaning optik zichligi

0,8

o
»
1

Absorbans, sh.b.
o
5
1

024~

0,0 T T T T 1
400 500 600
To'lgin uzunligi, nm
1-rasm. Suv miqdorining tuyoq o't o simligi tarkibidan flavanoidlar ajralishiga ta'siri

1200 —flavanoidning magniyli kompleksining 560 nm dagi solishtirma yutilish ko‘rsatkichi
m — xom ashyo massasi, gr
w — xom ashyoni quritishdagi yo‘qolishi, %

Jadvalda keltirilgan tajriba natijalaridan ko‘rinib turibdiki ekstraktiv moddalar va flavonoidlar
chigish unumi xom ashyoni suvda ekstraksiyalaganda kuzatildi. Shuning uchun keyingi tajribalarda bu
ajratuvchi sifatida suvni qo‘lladik.

Jarayon gidromodulini aniglash

Optimal gidromodulni aniglash uchun maydalangan Evropa tuyoq o't o‘simligini tozalangan suvda
1:10; 1:20; 1:30; 1:40 va 1:50 nishatlarda ekstraksiyaladik. Ekstraksiya bir marta olib borilganda natijalar
2-jadvalda keltirilan.

2-jadval
Ekstraktivmoddalar va flavonoidlar chigish unumini ajratuvchi migdori (gidromodul)ga bogligligi
Gidromodul Xom ashyodagi nisbatni chigish unumi,%
Ekstraktiv modda Flavonoidlar
1:10 435 41.9
1:20 51.7 50.3
1:30 59.8 56.8
1:40 61.1 58.3
1:50 62.5 58.6

Tajriba natijalariga ko‘ra gidromodul ortishi bilan chigish unumining ko‘payishi kuzatildi. Ammo
ekstraksiyalash soni chiqish unumiga ijobiy ta’sir ko‘rsatishi inobatga olib borilganda (umumiy gidromodul
1:40) chigish mumkinligini anigladik.
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Ekstraksiya jarayoniga xom ashyoning maydalanganlik darajasini ta’sirini o‘rganish tajribalari
natijalariga ko‘ra eng optimal deb 3-5 mm deb olinadi. Xom ashyo zarrachalari o‘lchamlari bundan kichik
bo‘lganda ajratmani filtrlash va tiniqlashtirish murakkablashlagani kuzatildi.

Shunday qilib, Evropa tuyoq o't o'simligi er ustki gismini ekstraksiya qgilishni suvda, uning
xarorati 75-80° C ga teng bo‘lganda, maydalangan xom ashyoning 3-5 mm li fraksiyasini ikki marta
umumiy gidromodul 1:40 bo‘lganda olib borish magsadga muvofiqligi aniglandi. Ekstraksiyalashni muhitni
35-40 dagiga™ tezlikda aralashtirish yordamida seriyali tezlatish mumkinligi aniglandi.
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BO3MOXXHOCTb KOMILIEKCHOM MMEPEPABOTKH HETPAJIMIIMOHHOI'O IIOJIOBO-
ATrOJHOI'O CbIPbs
Bacuna C.M.l, 3usieBa C.(I).l, IlaponoBa I/I.H.l, TumupbaeBa H.II.Z
YCamapranockuii 2ocyoapcmesennuiii ynusepcumem
2[Tensenckuii 20cyO0apcmeeHHblIl yHUSepCUment.

AnHoraums. Iloka3aHa MepcrieKTUBHOCTh HCIOIb30BAHHUS MECTHOI'O IJIOLOBO-SATOAHOIO ChIPbS
IUTSL TIPOM3BOZACTBA IPOAYKTOB MOTpeOneHus. OmnpeneneH XUMHYECKHN HCXOTHOTO CHIPbA. IIpemmoxeHst
METO/IBI TIOYYEHHSI COKA M3 HISTKOBHUIIBI, TPAHATOBOrO M 3()HPHOTO IMMOHHOTO Macel.

KuroueBble ci1oBa: 11€IKOBUIIA, TPAHAT, IMMOH, MACJIO .COK .BbIAEICHNE

An'anaviy bo'lmagan meva va reza mevalarini kompleks gayta ishlash imkoniyati
Annotatsiya. Ozig-ovgat mahsulotlarini ishlab chigarish uchun mahalliy meva va reza
mevalaridan foydalanish istigbollari hisoblanadi. Xom ashyoning kimyoviy tarkibi aniglandi. Tut mevasi
sharbati, anor yog'i va limon efirining moyini olish usullari taklif etildi.
Kalit so’zlar: ut, anor, limon, yog , sharbati, ajratish

Possibility of complex processing of non-traditional fruit and berry raw materials
Abstract:The prospects of using local fruit and berry raw materials for the production of consumer
products is shown. The chemical feedstock is determined. Methods for producing juice from mulberry,
pomegranate and essential lemon oils are proposed.
Keywords: mulberry, pomegranate, lemon, oil. juice. highlight

OpmHUM W3 OCHOBHEIX NMPHOPUTETOB TOCYNApPCTBA SIBISIETCS 3A0POBbE HAIIMH, TIO3TOMY IpodieMa

COXpaHCHHUA 3O0POBbSA M YBCIUYCHUA IPOMOJDKUTCIBHOCTH JXHW3HH BCErja sABJIAIaCh W IIPOHOJIKACT
OCTaBaTbCS OHHOM M3 CaMbIX BaXKHBIX W AKTyaJIbHBbIX .B nacrosiee BpEMsA BBHUIY He6J’[arOHpI/IﬂTHOFO
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BO3JICHCTBUSL OKpy’Karollell cpeabl HAOMIONAIOTCS IepeMeHbl B o0pase kM3HM HaceneHus. lloatomy
MIPOU3BOJCTBO MPOAYKTOB NHUTaHMS (YHKIMOHAIBHOTO HAa3HAYEHHs, CIIOCOOCTBYIOIINX YKPETUICHHIO
3aIIUTHBIX (DYHKIMI OpraHu3Ma uelioBeKa, sIBJIAETCs BakHeWmied 3amaueit.[1-2] B HacTosiiee Bpemst
(YHKIIMOHAJIBHBIE POYKTHI BBIITYCKAIOTCS, B OCHOBHOM, B BHJIE IJIOI0BO — ATOJHBIX KOHCEPBOB.

CokM UMEIOT BBICOKYIO NMHUIIEBYIO U OMOIOIMUYECKYI0 LIEHHOCTh: COJAEP)KAT B PACTBOPEHHOM U
JIETKO yCBOSIEMOM BHJE caxapa, BUTAMUHBI, MUHEpaJbHbIE BEleCcTBA, (epMEeHTH U T.JI. bruomorndeckas
LEHHOCTh COKOB 3aKJIIOYAETCS €Ile U B TOM, YTO OHU CIIOCOOCTBYIOT 0ojiee IONHON YCBOSIEMOCTHU >KHUPOB,
0eTIKOB, caXxapoB, KOTOPbIE MOCTYIAIOT B OPraHU3M YeJIOBEKa C IPYTUMHU POIyKTaMu.[3]

IIpon3BoACTBO COKOB — OJHA M3 Hambojee OBICTPO Pa3BHBAIOIIMXCSA OTpaciel II0Z0O0BOLIHOM
MPOMBINIUIEHHOCTH, KaK B Hallel cTpaHe, Tak M 3a pyOeKoM. YBeNW4YMBaeTCs HE TONBKO KOJIHMYECTBO
BBINTYCKAEMBIX COKOB, HO M UX ACCOPTHMEHT.

VY36eKucTaH 3aHUMAET OJHO U3 BEIYIIUX MECT 10 00BEMY MPOU3BOACTBA U ACCOPTUMEHTY COKOB.
B oramume ot 3apyOeXHBIX HANMTKOB, COAEPXKAIIMX (PYKTOBOH OCHOBBI HMHoraa He Oomee 10%,
OTEUECTBEHHBIC HAMUTKU cofeprkat ee He MeHee 40%, uyTo u 00ycIaBIuBaeT UX JOCTATOUHYIO MHUIIEBYIO U
OMONIOrNYECKYI0 IIeHHOCTh. [103TOMY IpPOM3BOACTBO COKOB HEOOXOAMMO Pa3BHBATh, YCOBEPIIEHCTBOBAThH
TEXHOJIOTHIO TIepepadOTKH MIOAOB U SATOJ

OnHO W3 BaXHEHIIMX HANpaBlICHUII B YAOBIETBOPEHHHM CIIpOCAa HACEICHUS B BBICOKO
Ka4eCTBEHHBIX COKOB — H3bICKAaHHE W TNPUMEHEHHE MAJIOUCIIONB30BAHHBIX M HETPAIULMOHHBIX BHOB
MECTHOTO PACTUTEIBHOTO CHIPhs .C 3TOI TOUKM 3pEeHUs MEPCIIEKTUBHBIMHU SBIISIIOTCS IIETKOBUIIA, TPAHAT U
JIMMOH.

KynpTypa mIETKOBHIBI, IIMPOKO paclIpoCTpaHCHHas B Y30€KHCTaHE M TPAKTUYECKH HE
UCTIONIb3yeMasi B IPOM3BOACTBE MPONYKTOB TNHTAHHS, (HapMaleBTUYECKOH M KOCMETHYECCKOH
MPOMBIIIUIEHHOCTH, MOXET CIYXKUTh IIEPCHEKTUBHBIM CBIPHEM ISl TPOU3BOICTBA MPOAYKTOB.[5]

OOBeKTaMu HCCIIEIOBAHUS SIBISUIMCH paclpocTpaHEHHBIE B Y30eKucTaHe oAbl Oeroif (morus
albalinn) u yepHO# (Morus nugralinn) METKOBHUIIBI, @ TAKKE OTXOJl COKa MISTKOBUIIBI TTOCE (hepPMEHTAIIHH.
[IpoBenen xumuveckuii aHamu3 TUI0JOB IenkoBull. Kak mokazanu wucciaenoBanusi[3] OCHOBHBIE
KOMITOHEHTBI CyXHX BEIIECTB IIETKOBUIIBI BCEX COPTOB MeHseTcs B npeaenax 8,57 — 10,54%. Conepxanue
MEKTHHOBBIX BEHIECTB BO BCEX HCCIEAyeMBIX obOpasmax okono 1%. Ilmomsl comepikaT JOCTaTOYHOE
KOJINYECTBO MUHEPAJIbHBIX BELECTB, BUTAMUHOB

Tao6auna 1.
XMMUYECKUH COCTAB MJIOJOB IIEIKOBUIIBI, % Ha ChIPYIO Maccy
Copra mIenKOBHITBI
[Tokazarens benas UYepnas

Vrnesonsl 10,54 8,57
[TexkTHHOBBIE BeleCTBA 1,7 1,3

OpraHudecKkue KUCIOThI 1,1 0,8

MuHepanbHbIE BelleCTBa 0,45 0,38
Buramunsr, mr % 0,05
Kaporun 0,02 0,04
Bl 0,04 0.05
B2 0,02 0,04

CpaBHUTENBHBI aHATH3 PA3MUYHBIX COPTOB IIEIKOBHIBI MOKA3HIBAET, UTO OEJbIe IIIOMBI
IIETKOBUIIB XapaKTepPU3YIOTCs Oojiee BBICOKHM COICP)KAaHHEM ITEKTHHOBBIX BEIIECTB M OPraHHYECKUX
KHCJIOT TI0 CPaBHEHHWIO C YEPHBIMH IUIOAaMHU. UepHBIE e IUIOABI IMPEBOCXOAAT OeNble MO COonep KaHUIo
BUTaMUHOB

JAns BBIACHEHWS BO3MOXKHOCTH WCIIONB30BAHUS IUIOAOB INEIKOBHIBI OIPENETICHBl (PH3HUKO-
XMMHUYECKHE II0KA3aTeNd MX IMEKTUHOBBIX BEIIECTB. AHAJU3bl MOKA3ajHl, YTO INEKTHHOBBIE BElIECTBA
IUIOAOB MIETKOBHIIBI XapaKTEPU3YIOTCS HU3KOM MOJEKYJAPHON Maccoi, ¢ HE OYE€Hb BBICOKOU CTEIIEHBIO
METOKCUJIMPOBAHUS U C JJOCTATOUHO BBICOKON CTENEHbIO YUCTOTHI (COAEep)KaHNE IajJJaKTypPOHOBOM KUCIOTBI
70,3 — 69,8%).

PesynbraThl XMMHMYECKOrO aHalM3a IUJIOAOB IIEIKOBHUIBI IMO3BOJSIOT CHENATh BBIBOA O
BO3MOXKHOCTH €€ HCIOJNb30BaHUA B MPOM3BOJACTBE COKOB. HaMu u3yuyeHO BIMSHUE HEKOTOPBIX
TEXHOJOTHYECKUX IIapaMeTPOB U1 BHIOOpa ONTHMAIBHBIX YCIOBHI TONydeHHsS coka. [IlpuHUMas Bo
BHHMaHHe, YTO 3ajauedl sBISJIOCH OLIEHKa BO3MO)XHOCTH MCIIONB30BAHUS IUIONOB IIEIKOBHIIBI IS
MOJTy4YeHUsI COKa, CBOWCTBA MEKTUHA OOPa30BBIBATH JKEJI€ OTPULATEIILHO MOXKET CKa3bIBAETCS HA BBIXOJ
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coka. J[ns paciieruieHus MEKTHHOBBIX BEHICCTB HA CTaAuU (PEPMEHTAIMU BBOAAT (epMeHTHL. [loaTomy
M3YYCHO BIMSHUE KOIMYECTBEHHOIO CONepKaHus pepMeHTa M TeMITepaTyphl Ha BBIXOJ] COKA. . Ha
OCHOBaHWH TMOTYYEHHBIX JAHHBIX MPEUIOKEHO IS PACHICIUICHHS MEKTHHOBBIX BEIECTB IPUMEHSTH METO]
ropsiueil ¢pepMmeHTanmu. Ha OCHOBaHMM NPOBENCHHBIX WCCICIOBAHHN MPEIIOKEHA TEXHOIOTHYECKAsI
CXeMa 10 JIyYCHHUs COKa Moy(hadbprKaTa YepHOH MICTKOBHIIBL. OnpeneneHbr OCHOBHBIC
OpraHOJENTHYECKHE IT0Ka3aTeN! ITOJyIeHHOTO 110 TPEUI0KEHHON TEXHOIOTHH COKa IoTydabpHKara.
Ta0nuua 2.
OpraHonenTu4eckre nokasateny noinyhadpukara coka MIeIKOBULIBI

HanmenoBanue mokasareiist

XapakTepuCcTUKa COKa
OCBETIEHHOI0

XapaKTepI/ICTI/IKa ApOMaTUYCCKUX
BCIICCTB

Buemnuii Bun

Kunkuit, cupornooOpasHbIii ¢
TEMHO — OOPJOBBIM OTTEHKOM

IIpo3paunas >KUIKOCTh

Xopou1o BBIpaXKEHHBIM, | Xopolo BBIPaXKCHHBIH,

Bkyc u 3anax CBOWCTBEHHBIH  IUIOJAM, W3 | CBOMCTBEHHBIH  IIOAAM, W3
KOTOPBIX HM3TOTOBJIEH COK, O€3 | KOTOPhIX M3rOTOBJIEH COK, 0e3
IIOCTOPOHHETO 3amaxa U | IOCTOPOHHETO 3amaxa u
IpUBKyca IIpUBKyca

PactBopuMOCTh B BOsIE [Nonnas, 6e3 moBTopHOro ocaznka | [loxHas, 6e3 MOBTOpPHOrO OcajKa

[Ipu mepepaboTke Kakoro-nuOO ChHIPhs, KaK MPaBWIIO, HE OO0ECIEYMBACTCS €ro MOJHOTO
Wcrnob30BaHus. KoMIiekcHasi mepepadoTka IUIOJOBO-SITOJHOTO CHIPhsI TMpEAIoiiaraeT TMONydYeHUEe He
TOJIBKO IIETICBBIX MPOAYKTOB , HO M BTOPHYHBIX CHIPHEBBIX PECYPCOB — BBDKMMOK, COACPKAIIUX OOJIBIIOE
YHUCIIO 6I/IOHOFI/IquKI/I AKTHUBHBIX U SHCPrE€TUYCCKUX COC}II/IHGHI/Iﬁ " 1pu Hepepa60TKe TIO3BOJIUT ITOJYYUTH
JOTIOJTHUTEIBHBIN Ha0Op HAPOIHOX O35IMCTBEHHBIX MMPOIYKTOB.[ 5 ]

IIpu npousBoacTBE IPpaHATOBOIO COKA OTXOIbI cOCTaBIAOT A0 50% OT Macchl NOCTYNAIOUIUX Ha
nepepadoTKy TUIOJIOB B BUJIE KOXKYPBI U CEMSIH.

Ananus JIMTEPATYPHBIX JaHHBIX ITOKa3aJl ,9TO B COKE 3PCJIbIX IJIOJOB T'paHaTa B 3aBUCHUMOCTH OT
copra U MecTa npouspacraHus cogepxxurcs or 8 1o 20 % caxapoB u 0,3-0,4 % xucnor . B rpanaToBom
COKE coJIep)KaThCcs AyOuIbHBIC U Kpacsiue Bemiectsa oT 0.82 mo 1,13 %. Opnako HeECMOTpsI Ha TO, YTO B
HEKOTOPBIX COpPTax rpaHaTa coAaepiKaTcs OONBIIOE KOJMYECTBO caxapa, OHHM MMEIOT KHCIBIM BKYC H3-32
BBICOKOH KHcioTHOCTH. Ilmomsl rpaHata comepkaT IEJUIIONIO3Y, A30THUCTBIC BEIIECTBA, PsII MAaKpoO-U
MHKPORJIEMEHTOB, BUTAMHUHBI: TAHTOTCHOBYIO KHCIIOTY, puboduaBuH, ButamuH E, Butamun B6, HuanuH,
THaMUH, (oranuH, a B KOKype — TyOUIbHBIC U KPacCsIIIe BEIecTBa.

B coke rpaHaToOB y30€KCKMX COPTOB KOJMYECTBO CaxapoB HaxoauTcs B mpenenax 10-17,9%,
kucnot -0,429-1,963%, BBIXOA coka coctaBiser B cpemHeM 37,58-59,94% [ 6 ]| B tabimune 3 npuBeneHsl
JTUTEpaTYpHBIE JaHHBIE IT0 XUMIYECKOMY COCTaBY COKa M KOXKYPHI TPaHATOB

Ta6auna 3.
Xumuyeckuii coctaB ( B CPEJHEM ) COKa M KOXKYPHI TPaHATOB yIO0EKCKHUX copToB ( % HA CHIPYIO
Maccy )*
I'panar Bona Penymupyromme | Kucnors JyounbHbie [Textun Krneruatka
caxapa BEIIECTBA
Cok 82.76 15,05 2,25 1,13 - -
Koxypa 32,79 1411 0,97 11,85 5,88 9,05

*JlutepaTypHbIe JaHHBIC

CemMeHa TpaHaTa Takke MPENCTABISIOT ONPEACICHHYIO MUIIEBYIO IIEHHOCTh. B HUX comepxutes 6-
20 % wmacma, 9-12 % OenkoBbIX BermiecTB, 13-18 % kpaxmana, 6onee 20 % memronosbl, 1,54-1,65 %
MuHepadbHbIX BemecTB.Ilo manapiM A.C. Kapamapmu, B rpanatoBoM Macie comepxkarcs 40,03 %
nuHONeBoH, 23,75 % omenHoBo#, 2,98 % mmHonenoBoi, 16,46 % manemMuTHHOBOH, 6,78 % creapuHOBOH H
1,63 % OereHoBOM KUPHBIX KHUCIOT. B rpanaToBoM macie Obi1 oOHapykeH ButamuH E. [To comepxanmnto
Tokodepona (272 mr Ha 100 T) Macio M3 ceMsSH TpaHaTa IMOYTH HE YCTYyNMaeT Maciay W3 MIICHUYHBIX
3apObIIIEH

['panaToBOE Macio MOMYYAIOT U3 KOCTOUEK IIoAa [IpHMEHSIOT METON XOJIOIHOTO OTKAMA IIOCTe
MIPEABAPUTENHFHOIO APOOJICHNS WM METOJ AKCTpakuuu. Beixox mpomaykra ouenp Hu3Kkui (1 xr 500 xr
HCXOJHOTO CHIphsi) CBOMCTBA Macia 3aBUCHT OT criocoba ero momydenns. OCHOBHBIM KOMITOHEHTOM Maclia
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SIBJISICTCSl TapaHaTOBasl KHUCIOTA, COAEp)KaHHE KOTOPOH B OCTATOUHOM KOJIMYECTBE HE BCTPEUAETCS B
JPYTUX MIOAAX.

AHTOLMAHBI IPEACTABISIOT SBJSIOTCS HATYpPAJIbHBIMU KoJlopaHTaMH. OHU 00J1a1at0T MONE3HBIMU
cBoiicTBamu. B HacTosIiee BpeMsi aHTOLIMAHBI, BBIICJICHHBIE U3 PACTUTENIBLHOIO MIO0A0BO - SITOJHOTO ChIPhS
HaXOoJAT OOJIbIIOE IPUMEHEHHE B MUIIEBOH MPOMBIIIJICHHOCTH.

TaxkuM 00pa3oM HccieA0BaHKUE MPOLIECCOB BIECICHUS MACHa, AHTOIUAHOB MO3BOJIAT HPEATIOKUTh
KOMIIJIEKCHYIO TIepepaboTKy III0/I0B I'paHaTa.

Oc¢upHble Macia SBISIOTCS MPOAYKTAMU MPUPOJHOTO MPOUCXOXKIACHUS, KOTOPBIC HAXOAAT CaMoe
pasHOOOpa3HOe NPHUMEHEHHE B PA3IMUYHBIX O0JACTAX MPOMBIIUICHHOCTH. 3amachl MX KOJIeOdIoTcs B
npenenax ot 0.05 mo 1.3 %.B HeKkoTOphIX pacTeHUsIM 10 HECKOJIbKHUX IMPOIEHTOB. XUMHYECKUN aHAIIN3
3(UPHBIX Macel MOKa3al, YTO OHHU NPEACTaBIAI0T COOOH MHOTOKOMIIOHEHTHBIE CHCTEMBI, COACpKAIlUe B
OCHOBHOM TEpPIIEHBI U TEPIICHOUBI.

DU3MKO-XMMHUECKHE CBOMCTBA S(HPHBIX Macel BechMa BapuaOelbHbIE M 3aBHCAT OT MeCTa
nmpouspacTaHusd paCTeHHﬁ, KIMMaTU4YCCKUX yCHOBHﬁ, CTaJuHu BEreTallvuu U TEXHOJIOTNM BBIACIICHHUA Maciia
[9-10] W3 uuTpycoBBIX Maces JIMMOHHOE Macji0 MMECT 3HAYMTEIBHOE MPOMBIIIIEHHOE 3HAYEHHE IMOCIIE
amneIbCHHOBOr0. Macio COEepKUTCS B OCHOBHOM B KOXYPE IIUTPYCOBBIX ILIOJIOB.

Ha tepputopun Y30ekucraHa NpoH3pacTaloT OKONO JECSTH COPTOB JuMoHa Hamm B kauecTBe
00BEKTOB UCCIIeI0BaHuUS BEIOpaHbI copTa: HoBorpysunckui, Jlncoon, Meiiepa. HoBorpysuHckuit — miiozs
cpenHero pasmepa Koxypa numieHa OyrpHCTOCTH, JIETKO OTHENSETCs OT COYHONW MAKOTH. JIMMOH —
HEMPUXOTIIMBLIA cOpT, He TpeOyroImui MHOTO Biard. Y mioaoB JIucOoH Takxe cpeaHero pasmep Koxypa
IUTOfla CJIeTKa MAcJSIHUCTas Ha OLyllb, nMeeT ciabozaMeTHyro Oyrpucrocth. Kokypa TOHKas, JIETKO
OTACISICTCA OT MSKOTH. JIumon Mefz'lepa HUMECT MCHBIICC pa3sMEpbl, YaCTO BCTPECHAIOTCA MCJIKUC IIJIOADI,
Koxypa numena OyrpuCTOCTH, JIETKO OTHEIIETCS OT COYHOM MskoTH. OrmpeneneHo, 4YTO cpeaHee
coJlepykaHMe KOXKYphl B IIofax cocrasiser 36,8 %

UzBectno [ 11 ] ,uto ans BeimeneHus: 3GHUPHBIX Macel MPUMEHSIOTCS (HU3MKO-XUMHUYECKHE U
MeXaHH4YecKrue MeToIbl. HaMu nCmonb30Baii METOA XOJIOTHOTO IPECCOBAHUS M BBIJCTICHNE IEPETOHKON ¢
BOJSIHBIM I1apOM.

Tab6uaunua 4.
OU3UKO-XUMHUYIECKUE MTOKA3aTENN TPECCOBAHOr0 AIPHPHOTO Macja U3 KOXKyphl IMMOHA.
Copt nmumoHa VnenbHbll Bec Koadpunment Onrtrueckoe BpalieHue mpu
npu 20 °C pedpakmyn 20°C
JlucOon 0,856 1,474 +58 -+ 70
HoBorpy3uHckuii 0,849 1,475 +57 - +69
Metiiepa 0,846 1,474 +57-+68

Jns BeleneHust 3UPHOTO Macia HCHONB30BAI METOJ XOJIOAHOTO IPECCOBAHUS MPH PYIHOM
omkuMe. Brimenenne 3¢upHOro Macia NMPOBOAWIM B JaOOpaTOpHBIX ycioBusx. llepen m3BiedeHmeM
Maciia IPOBOIIUIN OTAETCHHE KOXKYPHI OT IJIOAOB PYYHBIM COCOOOM. 3aTeM J0OaBIISUTH HEMHOTO BOIBI H
npeccoBaiu. [lonyyeHHyI0 cMech OTCTauBaJIM [0 TeX MOp MTOKAa Macio He NOJHUMAJIOCh Ha MOBepXHOCTh. C
TIOMOIIBIO JISTUTEIHFHOM BOPOHKH MPOBOIMIIH OTAeTeHne Macia. Berxoz cocrasui ot 0,48 10 0.64 %

CucreMaTtnzanus JIMTEPaTypHBIX CBEeJIEHUH MoKazana [ 12 ], 9To mpu OTTOHKE C TapoM U3 KOXKYPBI
U IUIOOB LUTPYCOBBIX BBIACISIETCS 3HAYUTENBHO OONbIIe A(PHUPHOTO Macia, YeM IpH XOJIOTHOM
MIPECCOBAHUH.

[Ipomecc meperoHKH APUPHBIX MAceT C BOASHBIM ITapOM IIPEICTABIISIET IPOLIECC C YIACTHEM IBYX
B3aMMHO HEPACTBOPUMBIX KOMIIOHEHTOB: BOZIa M 3(PHPHOE MACIIO.

B obmem ciydae rpaduueckoe H300paXxeHHe mporecca U3BJIeueHus YQUPHOTro Macia BO BpeMEHH,
MIPEACTAaBISCTCS B BHIC KPUBOW C IeperrOoM, KOTOPHIM OIMCHIBAECT IIEPEXON OT MEPBOrO IEepHOIa
mpoiiecca Ko BTopoMy. B Hauane mpouecca KpuBasi pe3ko IMOJHUMAETCS BBEPX, YTO CBHIETENILCTBYET O
BBICOKOM CKOPOCTH BBLIENIEHHsS Macjia B 3TOT Hepuoi. B 3To Bpems LuIO U3BJIEYEHHE Macia TOJBKO C
MOBEPXHOCTH CBIPbS, MOJYUHSACH Ta30BBIM 3aKOHAM M 3aKOHY KOHBEKTHBHOW muddysum [lanee
WHTEHCUBHOCTb €r0 OTIOHKHM CYIIECTBEHHO CHIJKAercsi W KpHuBas pacrojaraercss NpaKTHYeCKu
mapajuieTbHO KpUBOU yxajeHus Bomsl Ha mepom stame Beiaensiercs okono 35 % s¢upHoro macna.. B ato
BpeMsl IIJI0 U3BJIEYEHHE Macja TOJbKO C MOBEPXHOCTH ChIPhS, MOTUUHSAACH FA30BBIM 3aKOHAM M 3aKOHY
KOHBEKTHBHOU U dy3nn. Takod X0J KHHETHYECKOH KPHBOW HaOIOJaeTCs Ui BCEX COPTOB JIMMOHA.
[IponmomxuTensHOCTE Mporiecca coctaBmio 40 gacoB. Brixon a¢upHOro Macia coctasui B cpeanem 2.8 %

W3 nutepaTypHBIX AaHHBIX U3BECTHO [ |, UTO mporecc M3BICUYCHHS dPUPHOTrO Macia OyAeT TeM
3¢ ekTUBHEE NMPH YBEIWYCHUN TEMITEPATYPhl U MPOBEJACHUH . KUCIIOTHO-IIEIOYHON 00pabOTKH.
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Takum 06p830M, AHAJIN3 IPUBCACHHBIX NAaHHBIX IMOKA3BIBACT NEPCICKTUBHOCTD HCIIOJIb30BAHUEC

HETPAJUIIMOHHOI'O ChIPb JI1 PaCHIUPEHNA AaCCOPTUMEHTA IMPOAYKTOB IUTAHHA.
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VOLATILE CHEMICAL COMPOSITION AND ANTIMICROBIAL ACTIVITY OF
ENDOPHYTIC FUNGUS SCHIZOPHYLLUM COMMUNE ISOLATED FROM VERNONIA
ANTHELMINTICA ROOT

Rustamova N2, Abulimiti Yilit, Haji A. Aisa*

1 Key Laboratory of Plant Resources and Chemistry in Arid Regions, Xinjiang Technical Institute of
Physics and Chemistry, Chinese Academy of Sciences, 40-1 South Beijing Rd, Urumagi, Xinjiang,
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2University of Chinese Academy of Sciences, 19 A Yuquan Rd, Beijing, 100049, PR China

Abstract. The endophytic fungus Schizophyllum commune XJA1 isolated root of medicinal plant
Vernonia anthelmintica herb. The volatile chemical composition of dichloromethane and petroleum ether
extracts of endophytic fungus S. commune XJAL identified by GC-MS analysis. In total 26 non-polar
compounds dichloromethane and 22 volatile compounds petroleum ether extracts of fungal strain S.
commune for first time. Moreover tested antimicrobial activity of dichloromethane and petroleum ether
extracts of fungus.

Keywords: Endophytic fungus, Vernonia anthelmintica, Schizophyllum commune, GC-MS
analysis, antimicrobial activity

Vernonia anthelmintica o'simligi ildizidan ajratib olingan endofitik zamburug™ Schizophyllum
commune XJA1 ning kimyoviy tarkibi va antimicrobial aktivligi

Annotatsiya. Endofitik zamburug™ Schizophyllum commune XJAL, dorivor o'simlik Vernonia
anthelmintica ildizidan ajratib olingan. S. commune XJALni diklorometan va neft efir ekstraktlarining
uchuvchan kimyoviy tarkibi GC-MS tahlillari bilan aniglangan. Hammasi bo'lib, 26 ta qutbsiz moddalar
diklorometan va 22 ta uchuvchi birikmalar neft efir ekstraktlaridan, birinchi marta identifikatsiya gilindi.
Bundan tashqari bu fraksiyalarni antimicrobial faolligi ham urganildi.

Kalit so'zlar: Endofitik qo'zigorin, Vernonia anthelmintica, Schizophyllum commune, GC-MS
analizi, antimikrob aktivligi.

JleTyunii XMMMYeCKHA COCTAB U AHTUMUKPOOHAsI aKTUBHOCTH 3HA0GuUTHOrO0 rpuda Schizophyllum
commune, BbIJIeJIEHHOT0 U3 KOpHs Vernonia anthelmintica

AnHotammsa. OHjpoputHbE TpubO Schizophyllum commune XJAl BbIACTHI  KOPECHb
JIeKapCTBEHHOro pacteHusi Vernonia anthelmintica. JleTyunii XWUMHYECKHH COCTaB 3KCTPAKTOB
JUXJIOpMETaHa W TeTpoiiedHoro 3¢upa sHpoputHOoro rpuba S. commune XJA1 uaeHTH(UITUPOBAH C
niomorsio ananuza [ X-MC. Bcero 26 HenomsipHbIX COEIUHEHNH AUXIOPMETaHa U 22 TETYIHX COCTUHEHUS
MEeTPOJICHHOrO 3(upa BIEPBBIC MOMYUYMIA 3KCTPAKTHI TPHOKOBOro mramma S. commune. Kpome Toro,
MPOBEpPEHA AaHTUMHUKPOOHASI aKTUBHOCTD IKCTPAKTOB T'PHOOB JUXJIOPMETAHOM H IETPOJICHHBIM 3PHPOM.

KuaroueBsle cioBa: 3H710GUTHEI rpud, Vernonia anthelmintica, Schizophyllum commune, ananu3
I'’X-MC, aHTUMUKpPOOHAS aKTUBHOCTb.

Introduction

Vernonia anthelmintica (L.) Willd, (also named Baccharoides anthelmintica (L.) Moench) belongs
to the Asteraceae family and comprises more than 1000 species is broadly distributed in subtropical and
tropical marshes, savannahs, dry plains, desert areas (China, Sri Lanka, Laos, Myanmar, Nepal, India,
Pakistan) [1]. V. anthelmintica has been used in traditional Chinese and Uygur medicine. Moreover natural
compounds isolated from seeds and other part of V. anthelmintica has been showed antideabetic,
antivitiligo, antioxidant, antimicrobial activity. From different parts of this plant isolated several
components belonging to different classes such as flavonoid [2, 3], terpenes [4], fatty acids [5], chalcones
[6], phenolic acids [7, 8].
Therefore we have isolated and systematically studied endophytic fungi from the root of the medicinal
plant V. anthelmintica growing in China.
In the our study isolated and identified endophytic fungus has been studied volatile chemical composition
of petroleum ether extract of S. commune XJAL. In addition evaluated antimicrobial activity.

Material and methods
Isolation and identification of endophytic fungi
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Generally, for the isolation of endophytes using surface sterilization methods [9]. Sterilized fresh roots of
V. anthelmintica (2 g) was crushed and 2-3 mL of sterile distilled water was added and the solution
incubated for about 3 min. 100 puL of root liquid was spread on sterile potato dextrose agar (PDA) medium
containing chloramphenicol (100 ug/mL) as an antibacterial agent. Incubated until starting growth fungal
strains at 28 °C, after than homogenous colonies of different colors, shapes, and sizes were used for DNA
isolation.

GC-MS analysis

Endophytic fungus

Incubation

Figure 1. Total pathway of the research

Fermentation Medium: Extraction and isolation

After isolation and identification, pure fungal strains were cultivated in one liter of PDB liquid
medium (dextrose 20 g/L, potato extract 4 g/L) and incubated at 28 °C on a shaker at 160 rpm for three
month. The culture was then filtered by vacuum filtration. Afterwards the culture filtrate was extracted with
dichloromethane and petroleum ether (2 x 300 mL) in a separatory funnel (solvent—solvent extraction). The
extracts were concentrated on a rotary evaporator. The volatile chemical composition of petroleum ether
extracts of S. commune XJAL identified by GC-MS analysis.

Gas chromatography-mass spectrometry (GC-MS) analysis

The GC-MS system were performed using the Agilent 6890 gas chromatograph coupled to an
Agilent 5973 mass detector (Agilent Technologies, USA). A capillary column (30 m x 0.25 mm internal
diameter; CM Scientific, USA), coated with a 0.25-uM film of 5% (v/v) phenyl methyl siloxane, was used
for separation. The column temperature was set at 100 °C and held for 5 min. A 0.5 pL of sample solutions
(5 mg petroleum ether extracts were dissolved in 1 mL PE, while dichloromethane extracts were dissolved
in 1 ml CH.Cl,) were injected [10]. Then initial column temperature was increased to 145 °C at a rate of 5
°C /min, and held at this temperature for 25 min. The inlet temperature was 250 °C and the ionization
source temperature was 280 °C. Identification of peaks was carried out using the ChemStation software
(Agilent Technologies). The compounds were identified on the basis of retention time (RT) and by
comparing the spectra with a stored MS library (W8NOS5ST and NISTO08).

Antimicrobial activity assay

The synergetic antimicrobial activity of petroleum ether total extracts of endophyte S.commune by
the well diffusion method. For the antimicrobial test were used three pathogens such as Gram-positive
bacterium Staphylococcus aureus (ATCC6538), the Gram-negative bacterium Escherichia coli
(ATCC11229) and the fungus Candida albicans (ATCC10231). This method described by Rustamova et al
[11, 12].

Results and discussion

Isolation and identification of endophytic fungi

Regarding the identification of isolated fungal strains it can ber performed by morphological (shape,
size, color) and molecular phylogenetics (DNA and RNK gene sequences) metods. Isolated fungal were
identified by their DNK gene sequences and deposed in the GenBank with accession number MK748458:
www.ncbi.nlm.nih.gov. Identified fungus from 99% similar to Schizophyllum commune.

Chemical composition of extracts by GC-MS

After incubation of fungal strain S.commune were extracted with petroleum ether respactivly. To our
acknowledge, this work is the first study investigating the non-polar components of endophytic fungus
S.commune. Total the petroleum ether crude extract of endophytic fungus which isolated from V.
anthelmintica roots, were identified by GC-MS analyses.
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The volatile chemical composition of petroleum ether extracts of endophytic fungus S.commune also were
identified by GC-MS. In total 46 non-polar chemical compounds were identified, among them 22
compounds from petroleum ether extracts, remaining 24 compounds from dichloromethane extracts. The
petroleum ether extract composition 9,12-Octadecadienoic acid (Z,2)- (65.92%), n-Hexadecanoic acid
(4.51%), Cis-10-Heptadecenoic acid (2.13%), Trans-13-Octadecenoic acid (2.13%), Oleic Acid (1.44) and
v Ergosta-5,8,22-trien-3-ol, (3.beta.,22E)- (1.20%)were a major compounds.

Table 3.
The chemical composition of and petroleum ether extract of S. commune
No Composition RT/min | Quantity Formula
(%)

1 Benzaldehyde, 4-nitro- 12.194 0.19 C7HsNOs

2 Tetradecanoic acid 18.463 0.27 C14H280;

3 Pentadecanoic acid 19.780 0.44 C1sH3002

4 9-Hexadecenoic acid, methyl ester, (2)- 20.247 0.10 C17H320,

5 Hexadecanoic acid, methyl ester 20.494 0.22 C17H3402

6 Palmitoleic acid 20.825 0.74 C16H3002

7 Dibutyl phthalate 21.038 0.90 C16H204

8 n-Hexadecanoic acid 21.369 4,51 C16H3202

9 Cis-10-Heptadecenoic acid 22.125 2.13 C17H3202

10 Trans-13-Octadecenoic acid 22.227 2.13 C18H3402

11 9,12-Octadecadienoic acid (Z,2)- 23.892 65.92 CigH320:

12 Oleic Acid 25.115 1.44 C18H3402

13 Linoelaidic acid 25.336 0.68 C1gH3202

14 9-Octadecenamide, (Z2)- 25.599 0.87 C1gH3sNO

15 Pyrrolo[1,2-a]pyrazine-1,4-dione, hexahydro- | 25.931 0.3 C14H16N20:
3-(phenylmethyl)-

16 Z,E-2,13-Octadecadien-1-ol 26.033 0.28 C1gH340

17 Oxazole, 2-(4-methoxyphenyl)-5-phenyl- 31.215 0.42 Ci6H13NO>

18 Pyridine-3-carboxamide,  oxime,  N-(2- | 31.606 0.62 C13H10F3N3z0
trifluoromethylphenyl)-

19 Ergosta-5,7,9(11),22-tetraen-3-ol, 33.118 0.16 CasH420
(3.beta.,22E)-

20 Ergosta-5,8,22-trien-3-ol, (3.beta.,22E)- 33.543 1.20 CaH440

21 Neoergosterol 33.831 0.13 Co7H400

22 Ergosta-4,6,8(14),22-tetraen-3-one 35.760 0.37 CagH400

Biological activity

Our work is the first study of antimicrobial inhibition of petroleum ether and dichloromethane
extracts from endophytic fungus of the V. anthelmintica plant. In this regard we provide here the
antimicrobial properties of the endophytic strain of S. commune XJAL. In our previous report we have been
discussed antimicrobial activity of ethyl acetate crude extracts of S. commune. Ethyl acetate extract of S.
commune demonstrated moderate growth inhibition against S. aureus, E. coli, and C. albicans (12, 9.5, 11
mm) respectively [13].
Petroleum ether extracts of S. commune demonstrated greater antibacterial activity agents S. aureus 24 mm
then positive control ampicillin sodium salt (20) and E. coli 21 mm. As well as exhibited moderate
antifungal activity against C. albicans (7.5 mm) respectively.

Table 5.
Antimicrobial activity of S. commune and A. terreus evaluated by the diameter of inhibition zone (mm).
Sample Sample Sample C. albicans E.coli S. aureus
concentration | amount (ul) (Z0l) (Z2Ol) (V4e]))
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Ampicillin  sodium | 10 5 20

salt

Ampicillin - sodium | 1 5 27

salt

Amphotericin B 5 20 17

S. commune (PE) 50 20 75 21 24
Conclusions

A total 22 non-polar secondary metabolites were identified by GC-MS analysis of S. commune.
Accordingly antimicrobial activity of petroleum ether extracts of S. commune demonstrated greatly
antimicrobial activity. Isolated two fungal endophytes can be used as potential sources for microbial
production of plant secondary metabolites and for antimicrobial agents.
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UDK. 633.12 (575.1)
MARJUMAKNING TRANSPIRATSIYA JADALLIGI VA HOSILDORLIGIGA AZOT
ME’YORLARINING TA’SIRI

Keldiyorov X.A., O‘roqov S.X.
Samargand davlat universiteti

Annotatsiya. Ushbu maqolada Zarafshon vodiysi sharoitida takroriy ekin sifatida
yetishtirilayotgan marjumak navlarining rivojlanish fazalarida transpiratsiya jadalligi hamda hosildorligiga
azot me’yorlarining ta’siri bo‘yicha olingan ma’lumotlar Keltirilgan. Unda Samargand viloyati sharoitida
g‘alladan bo‘shagan maydonlarga takroriy ekin sifatida yetishtirilgan marjumak navlarida transpiratsiya
jadalligi g‘unchalash, gullash fazalarida jadallashib, vegetatsiya oxirida biroz pasayishi aniglangan. Optimal
o‘g‘it me’yori qo‘llanilganda marjumak o‘simligining transpiratsiya jadalligi pasayib, suvdan unumli
foydalanib, yuqori hosil berishi aniglangan. Marjumak navlarining hosildorligi ma’danli o‘g‘itlar Nio.
150P90Keokg/ga berilgan variantgacha jadallik bilan ortib borib, bu me’yordan ortishi hosildorlikka ijobiy
ta’sir qilmasligi kuzatilgan. Takroriy ekin sifatida yetishtirilgan marjumakning “Qozon” naviga ma’danli
o‘g‘itlar N12oP9oKeokg/ga me’yorda qo‘llanilganda eng samarali hosildorlik (21,7 s/ga) olingan. “Krupinka”
marjumak navida eng yuqori hosildorlik (23.1 s/ga) ma’danli o‘g‘itlar NisoPgoKeo kg/ga qo‘llanilganda
olingan.

Kalit so‘zlar: marjumak, “Qozon”, “Krupinka”, transpiratsiya jadalligi, hosildorlik, takroriy
ekin, azotli o*g‘it.

Bausinue 103 a30Ta HA HHTEHCHBHOCTb TPAHCITUPAIMH U YPOKAHHOCTH IPeYnXH
AHHOTaIIHﬂ. B cratbe MIPUBOAATCSA CBEACHUS IO U3YUCHHUIO BJIMAHUA 103 a30Ta HAa HHTCHCUBHOCTDH
TPaHCIUPALUU U YPOKaWHOCTb COPTOB TI'PEUMXHU, BBIPALLEHHOM B KayecTBE IIOBTOPHOH KYJIbTYphl B
yCIOBUSX 3apadIIaHCKOH IOMUHBL. Y TPEUYMXH, BBIPAIIEHHONH B KauecTBE IOBTOPHOM KyJIbTYphl Ha
MJIONIAJIAX OCBOOOXKIIEHHBIX M3 TIOJ 3EPHOBBIX B YCIOBHsAX CaMapKaHJICKOW 001acTd ompenaesneHo
MOBBIIICHAE MHTCHCUBHOCTH TpPaHCHHpanuu B (a3bl OyTOHH3aIMK W [BETEHHS, M ITOHMWKECHHE B KOHIIE
Bereranuu. [Ipn BHECEHHM ONTHMAJBHBIX 103 yAOOPCHHH, MHTCHCUBHOCTH TPAHCIUpPAIMH HOHHU3MIACK,
HAOJIOANOCh TPONYKTUBHOE HCIONB30BaHWE BOABI M MOBBIIICHHWE ypokaiiHocTu. [loBbrmenue
YPOXKaHHOCTH TPEYMXHU TOBBIMIANOCH 10 BHeceHUs ynoOpeHuit mpu Hopme Nixg Piso Keo kr/ra, HO C
YBEIMYCHHEM JTOH 03Bl HAOMIOOaoch OTpHIATeNbHOEC BiHMsHUE. [Ipn BHECeHHMHM MHHEPATbHBIX
ynoopennii B 03¢ N12o P9 Keo v copra «Kaszanby, BeIpallleHHON B KauecTBE MOBTOPHOM KyJIbTYphl caMast
BBICOKas ypoKaiHOCTh coctaBwia 21,7 1/ra. Y copra «KpynuHKa» Npy BHECEHUHM MUHEPATbHBIX
ynobpenwuii B 1o3e Nisg PooKeo Kr/ra camast Beicokast ypoxkaitHocTh cocTaBmiia Nisg PooKeo Kr/ra.
KuarwueBble caoBa: rpeunxa, «Kazanb», «KpynuHka», TpaHcnupalvs, WHTEHCUBHOCTb,
YpOXKaifHOCTh, TOBTOPHAS KYJbTYypa , a30THOE yIOOpeHHE.

Influence of nitrogen doses on transpiration intensity and buckwheat yield

Abstract. The article provides information on the study of the effect of nitrogen doses on the
intensity of transpiration and yield of buckwheat varieties grown as a re-crop in the Zarafshan Valley.
Buckwheat grown as a re-crop in areas freed from grain crops in the Samarkand region showed an
increase in transpiration intensity in the budding and flowering phases and a decrease at the end of the
growing season. With the introduction of optimal doses of fertilizers, the intensity of transpiration
decreased, productive use of water and an increase in yield were observed. An increase in buckwheat
productivity increased before fertilization at a rate of N120 P150 K60 kg / ha, but with an increase in
this dose, a negative effect was observed. With the application of mineral fertilizers at a dose of N120
P90 K60, the Kazan variety grown as a secondary crop has the highest yield of 21.7 ¢ / ha. The
"Krupinka" variety, with the application of mineral fertilizers at a dose of N150 P90K60 kg / ha, had the
highest yield of N150 P90K60 kg / ha.

Keywords: buckwheat, "Kazan", "Krupinka", transpiration, intensity, yield, re-culture, nitrogen
fertilization.

Kirish
Hozirgi vaqtda dunyo bo‘yicha marjumak (grechixa) va undan olinadigan mahsulotlarga

bo‘lgan talabning oshishi, o‘z navbatida ularni ishlab chigarishning ham jadal sur’atlar bilan
rivojlanishiga turtki bo‘lmoqda [11].
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Dunyoda qgishlog xo°jaligi rivojlangan, marjumak yetishtiruvchi yirik mamlakatlarda uning morfo-
biologik va fiziologik xususiyatlari asosida turli esktremal sharoitlarga moslashgan navlarini yaratish,
ularning urug‘chiligini yo‘lga qo‘yish, fiziologik faol moddalardan samarali foydalanishda marjumak
urug‘larini ekish oldidan va o‘simlikni o‘suv davrlarida ishlov berish, o‘simliklarni ildizi va bargi orgali
oziglantirish, kasallik va zararkunandalarga bardoshliligini oshirish, yugori va sifatli hosil yetishtirish
agrotexnologiyalarini ishlab chigish va amaliyotga joriy etishga alohida e’tibor berilmogda.

Aynigsa,O‘zbekiston sharoitida xorijdan keltirilayotgan don mahsulotlarini takroriy ekin sifatida
yetishtirish muhim igtisodiy ahamiyatga ega.

Shunday mahsulotlaridan biri marjumak (grechixa) donidir. Marjumak donlari tarkibida yengil
o‘zlashtiriladigan ogsillar, yog‘lar va uglevodlardan tashqari juda ko‘p ma’danli tuzlar, organik kislotalar,
vitaminlar, mikroelementlar va boshgalar mavjud. Marjumak ogsili sifatiga ko‘ra dukkakli don ekinlari
ogsilidan qolishmaydi. Uning ogsilida almashtirilmaydigan aminokislotalardan lizin, arginin ko‘p.
Ma’lumotlarga ko‘ra, har bir kishi yil davomida 7,5 kg marjumak yormasidan tayyorlangan taomlarni
iste’mol qilishi zarur [2].

Marjumak yormasining kul moddalari (2%gacha) tarkibida foydali va ovgat hazm bo‘lishini
yaxshilaydigan fosfor, temir, kalsiy, mis birikmalari va organik kislotalardan limon, olma, shovul kislotalar
bor [5]. Vitaminlardan By (tiamin), B, (riboflavin), PP (nikotin kislotasi) va R (rutin) saglanadi. Umuman
olganda, marjumakdan tayyorlangan taomlar tarkibida 100 ga yaqin har xil foydali moddalar saglanadi.
Ogsilining tarkibidagi lizin, metionin, triptofan nisbatlari bo‘yicha tibbiyot talablariga yagin. Tibbiyotda
marjumak guli va bargining damlamasini gon bosimi oshganda, ateroskleroz, shamollashga garshi
qo‘llaniladi. Doni tarkibidagi rutin ta’sirida qon tomirlarining elastikligi oshadi, yurak faoliyati
yaxshilanadi. Marjumak gulidan olingan asali o‘pka, jigar, gand kasalligi, ich ketishda qo‘llaniladi [1].

O‘zbekistonga bu gimmatbaho don mahsuloti, asosan xorijdan valyutaga xarid gilinmoqda.
Mamlakatimizda marjumakning fiziologik, biologik xususiyatlari, mahalliy sharoitga mos serhosil, sifatli
don beradigan navlari va ularning ilmiy asoslangan yetishtirish texnologiyasini o‘rganish hamda tegishli
tavsiyalarni ishlab chigish marjumak yetishtirishda yechimini kutayotgan dolzarb muammolardir.

Tajriba ob’ekti va uslubiyati

Tajriba ob’ekti sifatida marjumakning tezpishar “Qozon” va “Krupinka” navlari olindi. Tajribalar
Zarafshon vodiysi Samargand viloyatining o‘tlog-bo‘z tuproglari sharoitida, g‘alladan bo‘shagan
maydonlarda takroriy ekin sifatida, 2015-2017 yillarda o‘tkazildi. Barcha tahlillar, fenologik kuzatuvlar,
hisoblashlar umumgabul gilingan uslublarga asoslangan holda o‘tkazilishi ta’minlandi [4].

Asosiy gism

Marjumak o‘simligiga namlik yetishmasa o‘sish va rivojlanish sekinlashadi, gullaridan nektar
ajralishi kamayadi. Natijada gullar changlanmay, qurub goladi va hosildorligi keskin kamayadi [1].

Respublikamiz gishloq xo‘jaligi asosan sug‘orma dehgonchilikka asoslanganligini hisobga olsak,
gishlog xo‘jaligi ekinlarini yetishtirish va hosilning hajmi muayyan hududni, anigroq aytganda,
o‘simliklarni vegetatsiyasi davomida yetarli darajada suv bilan ta’minlashga bog‘ligligi namoyon bo‘ladi.
Shuning uchun marjumakning suv rejimini o‘rganish ularning ekologik xususiyatlarini, muhitning turli
omillariga fiziologik moslashishini aniglash va ularning mahsuldorligini oshirish uchun muhimdir.

Tadgiqgotlarda marjumakning transpiratsiya jadalligi va hosildorligiga azot o‘g‘iti me’yorlarining
ta’siri o‘rganildi. Bunda fon sifatida PgoKeo kg/ga berildi. Kaliy 100% shudgorlash bilan, fosfor 50%i
shudgorlash va 50%i ekish bilan berildi. Azotli o‘g‘itlar uch muddatda ekish bilan g‘unchalash va gullash
fazalarida berildi.

Jadvalda keltirilgan ma’lumotlardan aniglanishicha, Zarafshon vodiysi sharoitida marjumak
navlarining transpiratsiya jadalligi eng jadal boradigan vaqti soat 14 larda bo‘lishi kuzatildi. Unga ko‘ra
“Qozon” marjumak navining chinbarg fazasida transpiratsiya jadalligi 448,41 g/m?soat dan 490,45
g/m?soatgacha bo‘lishi aniglandi. Eng sust transpiratsiya jadalligi ertalabki soatlarda kuzatildi va 156,05
dan 178,34 g/m?soatgacha bo‘lishi ma’lum bo‘ldi. “Qozon” marjumak navining transpiratsiya jadalligi
variantlar ichida eng yuqorisi nazorat variantida kuzatildi. G‘unchalash fazasida transpiratsiya jadalligi eng
yuqori ko‘rsatkich 509,55 g/m?soatga teng bo‘ldi va eng kam transpiratsiya soat 18 da kuzatildi hamda azot
120 kg/ga berilgan variantda 171,97 g/m?soatga teng bo‘lishi aniglandi. Azot me’yorining ortishi
transpiratsiya jadalligini ham biroz oshirdi. Marjumakning eng ko‘p transpiratsiya giladigan fazasi bu
gullash fazasi ekanligi tadgigotlarimizda aniglandi. Bunda nazorat variantining soat 14 dagi transpiratsiya
jadalligi eng yugori bo‘lib, 547,77 g/m?soatga teng bo‘lishi ma’lum bo‘ldi va shu vaqtda nisbatan kam
transpiratsiya jadalligi azot 120 va 150 kg/ga berilgan variantlarda kuzatildi, ya’ni 471,34 g/m?soatga
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tengligi aniglandi. Gullash fazasida ham eng kam transpiratsiya jadalligi kechki vaqgtlarda azot 120 kg/ga
go‘llanilgan variantlarda kuzatildi va 184,71 g/m?soatga teng bo‘lishi aniglandi. Dastlabki donlarning
pishish fazasida transpiratsiya jadalligi biroz pasaydi, ammo bu vaqtda ham jadal transpiratsiya soat 14 da,
nazorat variantida (490,45 g/m?soat) bo‘lishi kuzatildi. Bu fazada sust transpiratsiya ertalabki soatlarda,
azot 120 kg/ga berilgan variantda (152,87 g/m?soat) bo‘lishi ma’lum bo‘ldi. “Krupinka” marjumak
navining transpiratsiya jadalligini tahlil gilganimizda, chinbarg fazasida transpiratsiya jadalligi 154,78
g/m?soat dan 477,71 g/m?soat gacha bo‘lishi ma’lum bo‘ldi.

Bu fazada variantlarga azot o‘g‘iti bir xil me’yorlarda berilganligi bois transpiratsiya jadalligida
ma’lum izchillik kuzatilmadi,ya’ni kunning barcha vagqtlarida yuqori transpiratsiya jadalligi nazorat
variantida, so‘ngra fon variantida bo‘lishi aniglandi. Qolgan variantlarda transpiratsiya jadalligi kunning
turli vaqtlarida turlicha, ammo bir-biriga yagin bo‘lganligi kuzatildi. “Krupinka” navining transpiratsiya
jadalligi “Qozon” naviga nisbatan biroz kam bo‘lishi aniglandi. G‘unchalash fazasida ham transpiratsiya
jadalligi kunning erta va kech vagtlarida nisbatan past bo‘lgan bo‘lsa, havo haroratining ko‘tarilgan vagtida
(soat 12 va 14 larda) eng yuqori bo‘lganligi ma’lum bo‘ldi. “Krupinka” navida ham eng yugori
transpiratsiya jadalligi gullash fazasida kuzatildi.Unda nazorat variantida soat 14 da 528,66 g/m?soatga teng
bo‘lishi ma’lum bo‘ldi. Bu fazada ham kechki vaqtlarda transpiratsiya jadalligi biroz pasayganligi aniglandi
va transpiratsiya jadalligi azot 150 kg/ga berilgan variantda (143,31 g/m?soat) kuzatildi. Dastlabki
donlarning pishish fazasida transpiratsiya jadalligi boshga fazalarga nisbatan biroz kamayganligi ma’lum
bo‘ldi.

Marjumak navlarida transpiratsiya jadalligining ma’danli o‘g‘itlar me’yoriga bog‘liqligi statistik
tahlil qilinganda, bog‘liglik egri chizigli bo‘lib, regressiya tenglamasi y=583,4-51,7x+5,35x> va
korrelyasiya koeffitsienti r=0,96 ga tengligi aniglandi, ya’ni azot 120-150 kg/ga me’yorda qo‘llanilganda
transpiratsiya jadalligi past bo‘lishi, ya’ni to‘qima va hujayralarda suv ko‘proq saglanganligi statistik
jihatdan isbotlandi (1-rasm).

Oc‘tkazilgan tadgiqotlardan shu narsa aniglandiki, barcha faza va variantlarda hamda kunning
barcha davrida marjumakning “Qozon” naviga nishatan “Krupinka” navining transpiratsiya jadalligi biroz
kam bo‘lishi aniglandi. “Qozon” navining transpiratsiya jadalligi ma’danli o‘g‘itlar ta’sirida, azot 120
kg/ga berilgan variantda nisbatan pastrog bo‘lishi va o‘g‘it berilmagan nazorat variantida biroz jadalrog
bo‘lishi ma’lum bo‘ldi va qolgan variantlar oraliq o‘rinni egalladi. “Krupinka” navida ham eng yugqori
taranspiratsiya jadalligi barcha fazalarda o‘g‘it berilmagan nazorat variantida kuzatildi. Eng kam
transpiratsiya jadalligi esa azot 150 kg/ga qo‘llanilgan variantda bo‘lishi aniglandi va golgan variantlar
oralig o‘rinni egalladi.

4 Qozon navi m Krupinka navi
540
0 y =583,4-_51,Tx+ 5,35x2
r=0,96
500
480
460
40
Nazorat  Fon+P90K60 Fon+N90 Fon+N120 Fon+N150 Fon+N180

1-rasm. Marjumak navlarida transpiratsiya jadalligining ma’danli o‘g‘itlar meyyoriga bog*ligligi
(gullash soat 14:00).
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Zarafshon vodiysi sharoitida ang‘izda marjumak yetishtirish texnologiyasini ishlab chigish,
sug‘oriladigan maydonlardan unumli foydalanish va bir yilda ikki marta hosil olish, chet eldan valyutaga
keltirilayotgan don mahsulotlarini g‘alladan bo‘shagan maydonlarda yetishtirish, intensiv dehgonchilik
sharoitida juda katta ahamiyatga ega.

Marjumakni ma’danli o‘g‘itlar bilan oziglantirishni eng magbul muddati shonalash va gullash
fazasining boshlanish vaqgti hisoblanadi. Bunda o‘g‘itlarni 10-12 sm chuqurlikka solish tavsiya etiladi,
sababi yuqori gatlamda namlik yugori bo‘lmaydi [8; 10].

Marjumak o‘simligi o‘g‘itga talabchan bo‘lib, tuprogdan hosil bilan birga ko‘p miqdorda mineral
moddalarni, asosan kaliyni olib chigib ketadi. 1 tonna marjumak doni hosil bo‘lishi uchun tuprogdan
o‘rtacha miqdorda 35-40 kg azot, 15-20 kg fosfor, 50-70 kg Kkaliy o‘g‘itlarini o‘zlashtiradi. Me’yorida
qo‘llangan azotli o‘g‘itlar o‘simliklarning yaxshi o‘sib, rivojlanishini ta’minlaydi, natijada hosildorlikni
oshirib sifatini yaxshilaydi. Keng qatorlab ekilganda fosforli o‘g‘itlarning 50% birinchi oziglantirishda
kultivatsiya bilan berilganda o‘simlik yaxshi o‘sadi, noqulay tashqgi sharoitga hamda kasallik va
zararkunandalarga chidamli bo‘ladi [7].

Marjumak o‘suv davrining boshlanishida tuprogdan ko‘plab azotli o‘g‘itni o‘zlashtiradi, shonalash
fazasida o‘simlik organlarida fosforning miqdori ko‘payadi, kaliyga ehtiyoj shonalash va gullash davrida
kuchayadi. Ushbu mualliflar shonalash fazasining oxiri va gullash boshlanishi bilan azot+fosfor+kaliy bilan
bir marta oziglantirish lozim deb hisoblaydi [3].

Oltoy hududida marjumakni fosforli o‘g‘it bilan oziglantirish qurg‘oqchilik va namgarchilik ko‘p
bo‘lgan yillarda ham birdek zarur hamda hosildorlikni oshirishi aniglangan [9].

Marjumak yetishtirish texnologiyasida madanli o‘g‘itlarni qo‘llash olinadigan hosil va uning sifatiga
tasir ko‘rsatadigan asosiy omillardan biridir [6].

Respublikamiz sharoiti uchun marjumak yangi o‘simlik hisoblanadi. Shuning uchun respublikamiz
sharoitiga mos navlarni tanlash va ularning biologik hamda fiziologik xususiyatlari o‘rganish, hosildorligini
oshirish yo‘llarini ishlab chiqgish zarur.

Biz tadgiqotlarimizda Zarafshon vodiysi sharoitida g‘alladan bo‘shagan maydonlarga takroriy ekin
sifatida marjumakning tezpishar navlarining hosildorligiga ma’danli o‘g‘it meyorining ta’sirini o‘rgandik.

Ma’lumotlardan aniglanishicha, “Qozon” marjumak navining nazorat varintida o‘rtacha uch yillik
hosildorlik 12,2 s/ga teng ekanligi aniglandi, fon variantida esa 13,6 s/ga teng bo‘lib, nazoratdan 1,4 s/ga
ko‘p hosil olinishi kuzatildi.

1-jadval
Marjumak navlari hosildorligiga ma’danli o‘g"itlar ta’siri
(2015-2017 yy.)
. . . Hosildorlik s/ga Qo shimcha hosil
Tajribavariantian —>5e—T—016 T 2007 | oracha | sim | %
"'Qozon"" navi
Nazorat 10,8 12,8 13,0 12,2 - 100,00
fon-PgoKeo 13,2 13,9 13,8 13,6 1,4 111,48
NgoPgoKso 18,5 18,9 19,2 18,8 6,6 154,10
N120Pg0Kseo 20,7 21,5 23,0 21,7 9,5 177,87
N150Pg0Keo 21,7 22,1 22,5 22,1 9,9 181,15
N180PgoKeo 22,3 22,3 22,1 22,2 10,0 181,97
Sx(o'rt) %0 4,64 511 3,77
EKFos 2,49 2,86 2,15
"Krupinka' navi
Nazorat 11,2 11,8 12,0 11,7 - 100,00
fon-PgoKeo 13,1 13,5 14,7 13,7 2,0 117,09
NgoPgoKso 19,6 20,1 20,4 20,0 8,3 170,94
N120Pg0Kseo 21,9 22,2 23,1 22,4 10,7 191,45
N150Pg0Keo 22,3 22,4 24,7 23,1 11,4 197,44
N18oPgoKeo 22,5 22,6 24,2 23,1 11,4 197,44
Sx(o'r) %0 3,58 3,61 3,35
EKFos 1,99 2,04 2,00

Ma’danli o‘g‘itlar gektariga NgoPgoKsoqo‘llanilgan variantlarda 18,8 s/ga hosil olindi va fon
variantidan 5,2 s/ga nazoratdan esa 54,10% ziyod hosil berganligi aniglandi. Fon bilan birga azot 120 kg/ga
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berilgan paykallarda o‘rtacha hosildorlik 21,7s/ga bo‘lishi kuzatildi hamda nazoratdan 77,87%, fondan 8,1
s/ga, azot 90 kg berilgandan 2,9 s/ga ziyod hosil olindi. Azot me’yorini 120 kg/ga berilgangacha hosildorlik
keskin oshib keldi. Azot me’yorining 150 kg/ga berilganda (qo‘shimcha 30 kg/ga) hosildorlikni 0,4 s/ga
oshirib, 22,1 s/ga teng bo‘lishi kuzatildi. Fon variantidan 8,5 s/ga, nazoratdan esa 9,9 s/ga ko‘p hosil berishi
aniglandi. Azotning yuqgori me’yorini qo‘llaganimizda hosildorlik 22,2 s/ga teng bo‘ldi, qo‘shimcha 30
kg/ga azotning qo‘llanilishi hosildorlikni 0,1 s/ga oshirdi.

Takroriy ekin sifatida ekilgan “Krupinka” marjumak navining nazorat variantida hosildorlik 11,7
s/ga teng ekanligi aniglandi va “Qozon” naviga nisbhatan 0,5 s/ga kam hosil olinganligi ma’lum bo‘ldi. Fon
varintida 13,7 s/ga hosil olindi va nazoratdan 17,09% ga ziyod hosil olinganligi ma’lum bo‘ldi. Gektariga
ma’danli o‘g‘itlar NgoPgoKeokg berilganda hosildorlik 20,0 s/ga bo‘ldi va fondan 6,3 s/ga ziyod, nazoratdan
8,3 s/ga ko‘p hamda “Qozon” navining shu variantidan 1,2 s/ga ortiq hosil olindi. Azot me’yori 120 kg/ga
qo‘llanilgan paykallarda 22,4 s/ga hosil olindi va fon variantidan 8,7 s/ga, nazoratdan 10,7 s/ga ziyod hosil
olinishi kuzatildi. Azot me’yorining 30 kg/ga oshirish hosildorlikni 2,4 s/ga oshirdi. Azot me’yorini fon
bilan birga 150 kg/ga oshirish hosildorlikni 23,1 s/ga yetkazdi. Bu esa oldingi variantlardan mos holda
11,4; 9,4; 3,1; 0,7 s/ga oshirganligi va “Qozon” navining shu me’yorda oziglangan variantiga nisbatan 1,0
s/ga ziyod hosil olinganligi aniglandi. Azot me’yorini 180 kg/ga yetkazilgan variantda hosildorlik 23,1 s/ga
ekanligi ma’lum bo‘ldi, bu esa azot 150 kg/ga berilgan variant bilan bir xil hosil olinganligi aniglandi.

Umuman, Zarafshon vodiysi sharoitida g‘alladan bo‘shagan maydonlarda takroriy ekin sifatida
marjumak yetishtirilganda, ma’danli o‘g‘itlar berilgan variantlarda “Krupinka” marjumak navi “Qozon”
naviga nisbatan hosildorligi ziyod bo‘lishi va o‘g‘it berilmagan variantda biroz kam bo‘lishi aniglandi.

Xulosa

Respublikamiz sharoitida g‘alladan bo‘shagan maydonlarda sug‘oriladigan yerlardan unumli
foydalanish magsadida, mavjud suv resurslaridan ogilona foydalanib, takroriy ekin sifatida, marjumakning
tezpishar navlarini yetishtirish mumkin. Samargand viloyatining o‘tlog-bo‘z tuproglari sharoitidama’danli
o‘g‘itlarning optimal me’yori qo‘llanilganda, marjumakning transpiratsiya jadalligi minimal darajada
bo‘lib, o‘simlik suvdan unumli foydalanib, mo‘l va sifatli don hosil olindi. O‘rganilgan navlar uchun eng
qulay azot me’yori gektariga 120 val50 kg ekanligi va bunda “Qozon” navida 21,7 dan 22,1 s/ga,
“Krupinka” navida 22,4 dan 23,1 s/ga cha hosil olish mumkinligi ilmiy asoslandi.
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ALGOFLORA OF THE AKDARYA RESERVOIR AND FEATURES FORMATION OF
ALGOFLORA WITH RELATIONSHIP TO ECOLOGICAL FACTORS
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Annotation. In the algoflora of the Akdarya reservoir, 83 species have been identified that belong to
4 divisions (Cyanoprocariota, Bacillariophyta, Euglenophyta, Chlorophyta). Algoflora is very abundant in
the autumn period of the year, at this time there are 32 species and varieties, they make up 42.25%. The
diversity of the species composition of algae in different periods of the year depends on temperature, water
salinity and other factors.

Keywords. Algoflora, limiting factor taxa, freshwater, brackish species, euryhaline, stenohaline.

Aaroguiopa AKIapbHHCKOT0 BOAOXPAHWININA U 0CO0eHHOCTH GOPMHUPOBAHNS ee B 3aBUCHMOCTH
IK0JIOTHYEeCKUX (PaKTOpPOB

Annoranus. B anbroduiope AKIapbUHCKOTO BOAOXPAaHUIIUIIA BBISIBICHO 83 BUIa, OTHOCSIIUXCS K 4
oraenam (Cyanoprocariota, Bacillariophyta, Euglenophyta, Chlorophyta). Anbrodnopa odenb oOuibHa B
OCEHHMI Mepuo/JI T0Ja, B 3TO BpeMs HacCUMThIBaeTCs 32 BUJIa U Pa3HOBUIHOCTEN, OHU cOCTaBIAIOT 42,25%.
PazHooOpasue BHIOBOTO COCTaBa BOIOPOCICH B pasHBIC IEPHOABI ToJa 3aBHCHUT OT TeMIIEpaTypHl,
COJIGHOCTH BOJBI M IPYTHX (PAKTOPOB.

KiroueBble crmoBa. Anprogopa, TakKCOHBI, JHUMUTHPYIOIIUX (DaKTOPOB, IPECHOBOAHEIC,
COJIOHOBATOBOIHBIC BU/IbI, O9BpUTAJIMH, CTCHOI'aJIMH.

Oqdaryo suv ombori algoflorasi va uning shakllananishini ekologik omillarga bog‘ligligi

Annotatsiya: Oqdaryo suv ombori algoflorasi tarkibidan 83 tur aniqlangan bo‘lib, ular 4 bo‘limga
(Cyanoprocariota, Bacillariophyta, Euglenophyta, Chlorophyta) mansub. Algoflora asosan kuz oylarida
turlar soni bo‘yicha yetakchilik qilib, 32 turni tashkil etgan, bu jami florani 42,25% tashkil etadi. Suvo‘tlar
turlar tarkibining xilma xilligi yil fasllaridagi suvning harorati, sho‘rlanish darajasi va boshqa omillarga
bog‘liq.

Kalit so‘zlar. Algoflora, taksonlar, cheklovchi omillar, chuchuk suv, sho‘r suv suvo‘tlari, evrigalin,
stenogalin.

Introduction

Algae are considered very sensitive to changes in the ecological balance in the aquatic environment,
their comprehensive study within a certain period of time allows monitoring the sanitary and ecological
state of the aquatic ecosystem.

In the Akdarya reservoir, the floristic and ecological features of the algoflora have not yet been
studied [1], [2]. In this area, ecological-floristic analyzes of algal flora have not yet been carried out.
Therefore, the purpose of this article was to study the taxonomic composition of the algal flora of the
Akdarya reservoir and carry out ecological and floristic analysis by seasons.

Object and research methods.

The Akdarya reservoir is located in the middle reaches of the Zarafshan river basin, on the Akdarya
river (right tributary of the Zarafshan river), which is located in the Ishtikhan district of the Samarkand
region of the Republic of Uzbekistan, at 39°995'N and 066°382'E, at an altitude of 485 meters above sea
level (Figure). Has been in operation since 1989. The volume of water is 131.8 million m3, the maximum
height of the dam is 20 m, the water permeability is 70 m3 / s, the pH ranges from 6.5 to 7.0, the average
salinity of the water is 511-612 mg/ I.

More than 160 algological samples were collected (2016-2019) from the Akdarya reservoir and
processed according to generally accepted algological methods. The collection of algological samples,
fixation, labeling, and storage were carried out according to the method of collecting and studying
freshwater algae [3], [4]. Phytoplankton samples were collected by the sedimentation method (1 L of water
was taken with subsequent settling) or by simple scooping of water (with the intensive development of
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algae). Fouling samples were taken together with the substrate or the top layer was scraped off from objects
immersed in water. Phytobenthos were collected using a siphon, scraper, or spoon (with a sharpened side).
The chemical composition of the water was analyzed by the data of the Uzbek Hydrometeological
Research Institute and other sources.
The species composition was determined using classical keys [5], [6], [7], [8], [9], [10], [11], [12],
[13], [24], [15], [16], [17], [18].

AT A8 )

Googlev &
Figure 1. General view of the Akdarya reservoir

Results and its discussion. In the period 2016-2019, only 83 species were identified in the Akdarya
reservoir. They belong to 4 divisions (Cyanoprocariota, Bacillariophyta, Xantophyta, Chlorophyta), 8
classes, 24 orders, 36 families and 69 genera, which are shown in Table 1.

Table 1.
Taxonomic composition of the algoflora of the Akdarya reservoir

Divisions Class Order Family Genus spzemes %
Cyanoprocaryota 1 5 8 12 26 | 313

Euglenophyta 1 1 1 1 1 1.2
Bacillariophyta 3 10 18 30 34 | 40.9
Chlorophyta 4 9 10 12 22 | 265
Total: 9 25 37 55 83 | 100

The average temperature in the spring in the reservoir was +10 +12°C, the amount of minerals was
511-523 mg/l, the transparency of the water was 100-115 cm, pH was 6-6.5. During this period of the year,
30 species and varieties of algae were identified in the algal flora, this makes up 36.14% of the algal flora
of the reservoir (Table 2). Here, 7 species and varieties (6 species, 1 form) were identified from the
Cyanoprocariota section and 23 species from the Bacillariophyta section (18 species, 5 varietites).

From the department Cyanophyta, taxa were identified that belong to class 1 (Hormogoniophyceae),
2 orders (Nostocales (Geitl.) Elenk. Oscillatoriales Elenk.), 3 families (Nostocaceae Kuetz., Anabaenaceae
Elenk.), 5 genera (Nostoc Adanson, Anabaena Bory, Oscillatoria Vauch., Spirulina Turp., Formidium
Kuetz.).

Taxa belonging to 2 classes (Centricae, Pennatae), 3 orders (Discoidales, Araphinales Schiitt,
Raphinales), 5 families (Coscinodiscaceae Kuetz., Fragilariaceae (Kuetz.) D.T., Naviculaceae West.,
Nitzschiaceae, Surirellaceae (Kuetz.) Grun.), 10 genera (Cyclotella Kuetz., Diatoma DC, Fragilaria
Lingb., Synedra Ehr., Navicula Bory, Neidium Pfitz., Amphora Ehr., Cymbella Ag., Nitzschia Hass.,
Surirella Turp.).
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The species Nostoc zetterstedtii Aresch., Oscillatoria quadripunctulata Brithl dominated in the
spring algoflora of the Akdarya reservoir. et Biswas, Oscillatoria limosa Ag. f. desperso-granulata
(Schkorb.) Elenk., Oscillatoria rupicola Hansg., Spirulina jenneri (Hass.) Kuetz. f. jenneri, Spirulina
gomontiana (Setchell) Geitl. (from the division Cyanoprocariota), Synedra ulna (Nitzsch.) Ehr., Navicula
cryptocephala var.veneta (Kuetz.) Grun. (Bacillariophyta).

15 species (50%) of algae identified in the spring are freshwater, 10 species (33.33%) are
freshwater-brackish, 5 species (16.66%) are brackish algae (Table 3).

In summer, there is an increased vegetation of agricultural crops; a very large amount of water is
taken from the Zarafshan River for irrigation. As a result, the water level in the reservoir drops sharply.
Due to a significant decrease in the water level in the reservoir, an acceleration of water exchange occurs.
In addition, fish farming is well developed in the reservoir, as a result of which breeding phytoplanktons
are intensively eaten by young fish. In summer, an increase in air temperature (+ 30 + 36°C) and water (+
19 + 26°C) is observed, the mineralization of water increases (556-601 mg/l), pH 6.0, water transparency
increases (over 200 cm). In turn, all these factors have a significant impact on the algal flora of the
reservoir. At this time, 25 species of algae were identified in the algal flora of the reservoir, which makes
up 30.12% of the algal flora of the reservoir (Table 2). They belong to the divisions Cyanoprocariota (1
species), Bacillariophyta (20 species), and Xanthophyta (4 species).

Table 2
Distribution of algal flora by seasons years of the Akdarya reservoir
Of the total number of species (83)
Divisions . .
Spring % Summer % Autumn % Winter %
Cyanoprocariota 7 8.43 1 1.20 7 8.43 - -
Bacillariophyta 23 27.71 20 24.09 23 27.71 - -
Xantophyta - - 4 4.82 - - - -
Chlorophyta - - - - 2 - 2
Total: 30 36.14 25 30.12 30 36.14 2 2.41

Ocecurring in the spring Oscillatoria rupicola Hansg. from the Cyanoprocariota division are also
found in benthos in summer. The identified 20 taxa from the Bacillariophyta division belong to class 1
(Pennatae), 2 orders (Araphinales Schiitt, Raphinales), 4 families (Fragilariaceae (Kuetz.) DT,
Naviculaceae West., Nitzschiaceae, Surirellaceae (Kuetz.), Genera (Synedra Ehr., Navicula Bory, Neidium
Pfitz., Amphora Ehr., Cymbella Ag., Nitzschia Hass., Surirella Turp.)

In the same period of the year, species of the division Xanthophyta were identified in the algoflora,
which belong to 2 classes (Heterococcophyceae, Heterotrychphyceae), 2 orders (Heterococcales,
Tribonematales), 2 families (Chlorotheciaceae, Tribonemataceae Pasch.), 2 genera (Ophiocytium Naeg.,
Tribonema Derb. et Sol.)

In the summer algal flora of the reservoir, such species as Synedra tabulata (Ag.) Kuetz., Amphora
ovalis var. gracilis Ehr., Nitzschia distans var. tumescens Grun., N. angularis W. Sm., N. acuta Hantzsch.
(Bacillariophyta), related to freshwater-brackish and Ophiocytium gracillimum Borzi em. Pasch.,
Tribonema subtilissima Pasch. (Xanthophyta), related to brackish algae, are more common than other
species.

In the algal flora sampled in summer, 13 species (52%) were identified as freshwater, 6 species
(24%) were freshwater-brackish and 6 species (24%) were brackish algae (Table 3).

In autumn, the water level in the reservoir remains almost unchanged. At this time, irrigation of
autumn crops develops, the mineralization of water increases (average 570-612 mg/l) due to the filling of
the river with sewage, a change in pH is recorded (6.5-7.0), the water temperature was +12 +18°C, but
despite these factors, the number of species in the algal flora increased. This can be attributed to the fact
that, due to the different reservoirs flowing to the reservoir (large and small canals, collectors, rice fields),
saltwater and freshwater-saltwater algae appear. In addition, fish breeding in the reservoir become larger,
because of this, they eat little phytoplankton.

In autumn, 30 species and varieties were identified, which make up 36.14% of the algal flora of the
reservoir (Table 2). They belong to the divisions Cyanophyta (7 species), Bacillariophyta (23 species),
Chlorophyta (2 species). The identified species in the Cyanophyta division correspond to 7 taxa of 2 classes
(Chroococcophyceae, Hormogoniophyceae), 2 orders (Chroococcales, Nostocales (Geitl.) Elenk.), 2
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families (Merismopediaceae Elenk., Oscillatoriaceae (Meyen.) Elenk., Oscillatoria Vauch., Spirulina
Turp., Formidium Kuetz.). Identified in the Bacillariophyta department correspond to 23 taxa of 2 classes
(Centricae, Pennatae), 3 orders (Discoidales, Araphinales Schiitt., Raphinales), 5 families
(Coscinodiscaceae Kuetz., Fragilariaceae (Kuetz.) DT, Naviculaceae West.), 10 genera (Cyclotella Kuetz.,
Fragilaria Lingb., Synedra Ehr., Caloneis Cl., Gyrosigma Hass., Amphora Ehr., Cymbella Ag., Nitzschia
Hass., Cymatopleura W. Sm., Surirella Turp. ).

In autumn, species such as Rhizoclonium profundum Brand and Closterium leibleinii Kuetz appeared
in the algal flora of the reservoir. (Chlorophyta) and Ophiocytium gracillimum Borzi em. Pasch.,
Tribonema spirotaenia Ettl.,, T. affine West., T. subtilissima Pasch. (Xanthophyta). These species are
classified into 4 classes (Siphonocladophyceae, Conjugatophyceae, Heterococcophyceae,
Heterotrychophyceae), 4 orders (Cladophorales, Desmidiales, Heterococcales, Tribonematales), 4 families
(Cladophoralesgenera (Chaetomorpha Kuetz., Closterium Nitzsch, Ophiocytium Naeg., Tribonema Derb. et
Sol.). These species are not found in the Akdarya River (right branch of the Zarafshan River) [1]. They can
enter the reservoir from a variety of water sources such as lakes, sewers, canals, and rice paddies that are
located around the reservoir.

During this period of the year, species such as Merismopedia elegans A.Br., Oscillatoria
quadripunctulata Briihl dominated in the algal flora of the reservoir. et Biswas, O. limosa Ag. f.desperso-
granulata (Schkorb.) Elenk., O. rupicola Hansg., Spirulina jenneri (Hass.) Kuetz., S. gomontiana (Setchell)
Geitl (Cyanophyta), Fragilaria bicapitata A. Mayer, Caloneis alpestris (Groneis alpestris (Gr.) CI.,
Gyrosigma distortum (W. Sm.) Cl., Amphora ovalis Kuetz. var. pediculus Kuetz., A. costulata Skv.,
Nitzschia sublinearis Hust., N. acicularis W. Sm. (Bacillariophyta), Rhizoclonium profundum Brand.,
Closterium leibleinii Kuetz. (Chlorophyta).

Of the algae identified in the fall, 14 species (43.75%) belong to freshwater, 16 species (50%) to
freshwater-brackish and 3 species (9.37%) to brackish algae (Table 3).

In winter, the water level in the reservoir drops sharply. Freezing was observed in the upper layer of
water for some time. The water temperature dropped sharply (average +1+6°C), the mineralization of the
water was 520-561 mg/l, pH 6.5-7.5, water transparency 2.5 meters. The sharp drop in temperature
influenced the spread and formation of algae, which was the main limiting factor. During this period, only
cold-resistant species have been identified in the reservoir as Oscillatoria rupicola Hansg. (Cyanophyta),
related to freshwater-saltwater and Rhizoclonium profundum Brand. (Chlorophyta) related to brackish
algae.

In the collected samples of the observed algal flora of the Akdarya reservoir, the species Oscillatoria
rupicola Hansg., Which occurs in all seasons, and the species Synedra ulna (Nitzsch.) Ehr., Nitschia
vermicularis (Kuetz.) Grun., Occurring from spring to autumn, were identified. These species are
considered eurybionts (eurytherm and euryhaline).

In the algal flora of the Akdarya reservoir, out of 83 identified species, 38 species (Cyanophyta-2,
Bacillariohyta-32, Xantophyta-4) are considered freshwater algae, this makes up 45.78% of the total algal
flora of the reservoir, 23 species (Cyanophyta-7, Bacillariohyta-14, Chlorophyta-2) freshwater brackish
water (32.39%) and 9 species (Bacillariophyta-9) brackish water (12.67%).

This numerical value indicates that certain algae are half freshwater brackish and brackish algae.
This is done by increasing the mineralization of the reservoir water in the summer and autumn months, as
well as by running wastewater from irrigated areas. This condition at one time negatively affects the
development of freshwater algae and favorably affects the development and distribution of freshwater-
brackish and brackish algae.

Table 3
The ratio of algae to water mineralization in the algal flora of the Akdarya reservoir

of the total number of the form (83): of the total ng;t;?r of the form
. 5 = - @ e
Division = £3 S = =
é % E —g % é % g % 5 %
o L o o S g
“— - S n
Cyanophyta 2 2.41 7 8.43 - - 7 8.43 2 2.40
Bacillariophyta 32 38.55 15 18.07 9 10.84 15 18.07 | 41 49.39
Xantophyta 4 4.82 - - - - - - 4 4.82
Chlorophyta - - 2 2.40 - - 2 2.41 - -
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Total: | 38 | 4578 | 24 | 2891 | 9 | 194 | 24 | 2891 | 46 | 56.62 |

Table 3 shows that freshwater-brackish and brackish algae make up a significant proportion of the
algal flora. This is influenced by an increase in the degree of water mineralization from a-hypogalin (in
spring) to B-oligogalin (from summer to winter).

As a result of the ecological-floristic study of the algal flora of the Akdarya reservoir, the analysis of
the formation and properties of the algal flora was carried out. As mentioned above, the Akdarya reservoir
is located directly on the course of the Akdarya river and the water of this reservoir directly regulates the
water level in the river. This means that the formation of the algal flora of the Akdarya reservoir is closely
related to the algal flora of the Akdarya river.

According to existing data [1], 129 species and varieties (92 species, 8 forms, 29 variations) have
been identified in the algal flora of the Akdarya River. They consist of 5 divisions (Cyanoprocariota,
Bacillariophyta, Euglenophyta, Dinophyta, Chlorophyta), 11 classes, 15 genera, 26 families and 48 species.

A comparative analysis of the algal flora of the Akdarya reservoir with the algoflora of the Akdarya
river was carried out. In total, 33 species and varieties were found in the reservoir (2 species of
Cyanoprocariota, 30 species of Bacillariophyta, 1 species of Chlorophyta), the presence of which
corresponded to the algoflora of the Akdarya River. Of these, 22 species and varieties (66.66%) are
considered freshwater algae. Along the length from the river to the reservoir, water salinity averaged 442-
463 mg/l, this is a-hypogalin (freshwater). The similarity of the algal flora of the reservoir with the algal
flora of the river was found, amounting to 46.47%. The remaining 38 species and varieties were not found
in the Akdarya River, as well as in the currents between the reservoir and the river.

This means that the rest of the algal flora of the reservoir was formed by algae emerging from
adjacent reservoirs, lakes and rice fields.

The Kattakurgan reservoir, located in the middle reaches of the Zarafshan River, is filled with water
from the Zarafshan River. The algoflora of this reservoir was studied by A. Muzafarov and K. Musaev
(1969). A comparative study established the similarity of 38 species of algal flora of the two reservoirs. Of
these, 2 taxa belong to the Cyanoprocariota division, 35 taxa to the Bacillariophyta division, and 1 taxa to
the Chlorophyta division. These data indicate that the predominantly large amount of minerals in the
Zarafshan River creates a favorable condition for the spread and development of species of the
Bacillariophyta family, as compared to species of other families. As a result, the dominance of species of
the family Bacillariophyta is observed both in the Zarafshan River itself and in other water basins formed
from this river.

Conclusion

The distribution, development of algae and the formation of the algal flora of the Akdarya reservoir
are directly related to the complex effect of environmental factors (water temperature, degree of
mineralization, pH, water transparency, impact of living organisms). During the year, the water of the
reservoir changes from hypoghaline to oligogalin, which, as a result, leads to a change in the composition
of the algal flora, where the species quantity of freshwater-brackish and brackish-water algae varies. In the
algal flora of the reservoir, most of the algae are freshwater-brackish and brackish algae.

The similarity of 33 species (39.75%) in the composition of the algal flora of the Akdarya reservoir
with the species of the algal flora of the Akdarya river was established. Due to the difference in the
chemical composition of the waters flowing into this reservoir from various sources (collectors, large and
small canals, rice fields), a kind of ecological condition has been formed. The rest (38 species, 45.78%) of
the algal flora of the Akdarya reservoir was formed due to inflow from the surrounding sources (territory).
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VJIK: 633.3
ATPOBHOJIOTMYECKUE OCOBEHHOCTH STYMEHS JIVKOBUYHOT' O (HORDEUM
BULBOSUM L.) B YCJIOBUSIX AJIBIPA

X.A.Kenausipos
Camapranockuil 20cy0apcmeeHHblll yHusepcument

AHHoTanmsA. B naHHOHN cTaThe MPUBOJATCSA JaHHBIC O OMOJIOTMYECKHX M arpoTeXHOJIOTHMYSCKHX
0COOCHHOCTSX SYMEHS JYKOBHYHOTO KaK OJHOTO W3 TEPCIEKTHBHBIX JJIS KHUBOTHOBOJICTBA KOPMOBBIX
pacTeHuH, Mpon3pacTaoNIuX Ha aJbIPHBIX TOYBaX.

KiroueBsble ci1oBa: suMeHb, arpoOMOIIOTHS, OCOOCHHOCTD, aJIbIp.

Piyozli arpaning (HORDEUM BULBOSUM L.) adir sharoitlaridagi agrobiologic xususiyatlari
Annotatsiya. Ushbu maqolada adir tuproglarida o‘sadigan hamda chorvachilik uchun istigbolli
yem-xashak o‘simliklaridan biri bo‘lgan piyozli arpaning biologik va agrotexnologik xususiyatlari
to‘g‘risida ma’lumotlar keltirilgan.
Kalit so‘zlar: arpa, agrobiologiya, xususiyat, adir.

Agrobiological characteristics of barley (hordeum bulbosum 1.) in the conditions of pasture
rezume
Abstract. This article provides data on the biological and agrotechnological characteristics of
bulbous barley as one of the most promising forage plants for animal husbandry growing on adyr soils.
Keywords: barley, agrobiology, peculiarity, pasture.

BBenenue

[locme mpmoOpeTeHUs] HE3aBUCHMOCTH TIPaBUTENBCTBOM PecrmyOnmmkm Y30ekucraH, ocoboe
BHUMAHHUE YICISCTCS Pa3BUTHIO KUBOTHOBOACTBA. OCYIIECTBICHBI MIMPOKOMACIITAOHBIE CTPYKTYpPHEBIC
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npeoOpa3oBaHus, HallpaBJIEHHbIE HA YBEJIIMYeHHE 00BEMOB IIPOU3BOCTBA M pacUIMpeHre JaHHOW OTpaciiu
HapoJHOT0 Xo3siicTBa. Pa3BuUTHE >KMBOTHOBOACTBA HEOTHEMIIEMO CBSI3aHO C CHUCTEMOH obOecriedeHus
orpacn KopMmamu, a 3((EKTUBHOCTh HMX HCIMOJIb30BAaHMS HAINPSIMYK) 3aBHCUT OT PalMOHAJIBLHOTO
pa3MelleHusl KUBOTHOBOJCTBA Ha TEPPUTOPUAX B 3aBUCUMOCTH OT COCTaBa KOPMOBBIX YrOAWH W HUX
mJomaneil. YBenTu4eHue JONU IMPUPOAHBIX KOPMOBBIX YrOIMH J1aeT BO3MOXXHOCTb MX YACUICBICHUS U
MOBBIIIEHUST KOHKYPEHTOCIIOCOOHOCTH OTEYECTBEHHOrO KMBOTHOBOACTBA [5]. Ilmomiamm ecTecTBEHHBIX
KOPMOBBIX YTOIUH MpenonpeeieHbl MPUPOAHO-KIMMATUIECKUMHU YCIOBHSIMH TEPPUTOPHH KaK IO CTpaHe
B IIEJIOM, TaK ¥ B OTAEIBHO B3ATOM peruoHe [4]. PanmoHanbHOE MX HUCIONB30BAaHHWE — 3TO HE TOJBKO
noJiyyeHune OOJIBbIINX 00bEMOB JCIIEBBIX KOPMOB M OJarONpHUATHBIE YCIOBUS IS BbINIaca CKOTa, HO TaKKe
3HAYUTENFHOE BIIMSHUE HA DKOJIOTMUYECKOE COCTOSHUE 3eMENbHBIX yroaui [1].

AJBIpHBIE 3eMIIM 3aHUMAIOT B Y30ekucrane okono 400.000 ra u ucmonb3yroTes, Kak macTouia
un  OorapHas mnamHsA. EcTecTBEHHBI TpaBOCTOW aJbIpOB COCTaBISIET ddeMepHO-ddeMepouHas
PacTUTENBHOCTh. JIaHHBIN pacCTUTENBHBIA MTOKPOB MCIOIB3YETCS B BECCHHUN M YaCTUYHO B JICTHUH CyXOM
nepuoisl rosia. B gaHHBIA epruos agemMepoBas pacTUTENBHOCTh Ha aJbIpax M3-3a HU3KOH 00ecreueHHOCTH
ocajikaMu OBICTPO BBITOpPAET, U OCHOBHBIMH KOPMOBBIMH DPACTEHHSIMU OCTAarOTCAd TpybocTedenmbyaThie
pacTeHusl, TaKUe KaK BepOJIFOKbsI KOJTIOUKA, TOJIBIHD, KY3HHUH U IPYTUE TPaBbl U MOIYKYCTAPHHUKH. [ 6]

MeTtoauka uccjie10BaHMIA.

HccnenoBanust mpoBoaminck B OorapHbIx ycrmousax Jlxamckoil cremu HypabancHoro paifona
Camapkanackoit oonactu. OIBITH IO U3YYCHHO KOPMOBasl LIEHHOCTh STYMEHS JIYKOBUYHOT'O IPH YHUCTHIX U
CMEIIaHHBIX TIOCEBAaX C KaTPaHOM HPHUSTHBIM B YCIOBHSAX ajpIpa Y30eKHCTaHa IPOBOIIINCH B JBYX
BapHuaHTax: 1) 4MCThIE TOCEBBI STYMEHS JIYKOBUYHOTO; 2) CMEIIAHHBIE TIOCEBBI C KATPAHOM MPHITHRIM. 11pH
YecThIX TMoceBax HopMa BbiceBa 30 kr/ra, cMemianHbix- 20 Kr/ra sumeHs +4 kr/ra katpaHa. OnpesencHue
OMOXMMHYECKOI'0 COCTaBa 3€JCHON MACCHl U CEMSIH OCYIIECTBIISIIOCH HA OCHOBE OOIIECTIPUHSATHIX METOIOB
[4]. deHonornueckoe ONUCaHUE CE30HHOIO pa3BUTHUS pacTeHUM poBoawiin 1o meroauke U.B. bopucosoit
[2]. Cratuctuueckass 06paboTKa MOTYYCHHBIX MAHHBIX MPOBOAMIIACH COTTIACHO pekoMeHmarmsaM bB.A.
Hocnexosa [3].

Pe3yabTaThl M X 00CyXKACHHE.

OpHako, Ha CETONHANIHWN JEHb B CHIIy YCHJICHHS OHWOT€HHBIX W AQHTPOIOTCHHBIX (DaKTOPOB,
HAOJIOIaeTCsl CHIDKEHUE YPOXKAafHOCTH €CTECTBEHHBIX KOPMOBBIX PAacTEHHMH, a €CTECTBEHHBIC MAacTOMWIIA
W3-3a TepeBBINIaca CKOTa BBIOWTHI M AErpaaupoBaHbl. Jlerpagarus macTOWIN, MPHBOAUT K OOCTHEHHUIO
BHJIOBOT'O COCTaBa PACTUTENbHOCTH, YTO HAHOCUT 3HAYUTEIBHBIN YPOH KHBOTHOBOZCTBY.

B cBm3m ¢ otMM s pemieHus MpoOJeMbl MOBBIMICHUS IPOXYKTHBHOCTH JETPaAWpPOBaHHBIX
macTOI] HEOOXOIUMO IIPOBECTH MOIOO0pP HOBBIX MEPCIIEKTUBHBIX KOPMOBBIX PACTEHHI M3 €CTECTBCHHOU
¢dbnopel  Y30ekucraHa. B 0ocoOeHHOCTH, W3 4YHCIa MHOTOJETHHX, JAMKOPACTYIIMX KCepOMEe30(HTOB,
CIIOCOOHBIX JaBaTh COYHBIC 3€JICHBI KOPM HE TOJILKO BECHOM, HO W B JIETHE-OCEHHUH Tepuosl roja. [Tpu
BBEICHUU B KYyJIbTYypy IMKOPACTYIIEr0 KOPMOBOI'O PACTEHHUS HEOOXOIMMO HOAPOOHO HCCIENOBaTh H
0XapaKTepHU30BaTh KOPMOBEIE ITOCTOMHCTBA. J[JIs1 3TOTO, MpeXae BCEro, CleayeT M3YYUTh XUMHYECKHH
COCTaB KOPMOBOH MAacChl PAaCTEHUI, ONPEACTUTh KOTHMYECTBO MUTATEIBHBIX OPraHMYECKUX BEIIECTB U HX
MepeBaprueBaMocTb ¥ T.O., JHIOb IIOCIE 3TOrO MOXHO CHENaTh BBIBOABI O IEPCHEKTUBHOCTH H
eJIeCO00Pa3HOCTH €T0 MCIIOIH30BaHUs, B KAYECTBE KOPMOBOTO PACTCHHUS.

OnmHNM TaKuX MMEPCIIEKTUBHBIX PACTEHMI SIBJSETCS stuMeHb TykoBuuHbii (Hordeum bulbosum L.).
SldMeHb JTyKOBUYHBIH — MHOTOJICTHHIA 3()eMEepOUIHBIN CPaBHUTEIBHO BBICOKOPOCIBINA 311ak. Beretupyer
TUINs B TEUCHHWE BIAXKHOTO TEpHoAa ce3oHa. ['eHepaTWBHBIE TOOETW y OCHOBAHHS CJIETKa KOJIEHYATO-
COTHYTHIC, OTHO WJIM JBa HIDKHHUX MEKIOY3JIHS YTONMIEHBI. JIYKOBHIBI BEIIONHSIOT POIIb OPraHOB 3armaca
MUTATENBHBIX BEIMIECTB, PA3MHOKEHHS U PACIIPOCTPaHEHU, JOCTUTAIOT B nuameTpe 1,5 cm. Kpome Toro,
SIBIISTIOTCSL. COBEPIIEHHON (DOPMOH U MEepeHEeceHHUs SYMEHEM JIYKOBUYHBIM IIEPHOAA ITOKOS M 3UMHHX
XOJIONIOB. B TMOKOSIIIEMCS COCTOSIHUM JONTO COXPAHSIOT JKU3HECTIOCOOHOCTh. B 3aBHCHMOCTH OT BBICOTHI
TIpoM3pacTaHysl KOJOIICHNE U BETCHHUE MPOMCXOANT JTUO0 B KOHIIE Mas, THO0 B Hadane nioHsA. K koHITy
WIOHS WM B TEPBBIX YHCIIAX HIONS OTMEYAETCS CO3PEBAaHIE CEMSIH, K CEpeIIHEe UIOJS SIMEHD HCCHIXaeT U
3aKaHYMBACT IMKI pa3BUTHA. [lociae OCeHHUX NOKIEH M3 MONOMBIX JYKOBHII PA3BUBAIOTCS OT OJHOTO IO
TpexX HaI3eMHBIX 1Mo0era, B TAKOM COCTOSHUH SIMEHB 3UMYET, 3aT€M B Mae-alpelie HAUMHACTCS Pa3BUTHE
BEreTaTHBHON YaCTH PaCcTCHHS.

ConeprkaHre THTATENBHBIX BEIICCTB B SUMEHE JTYKOBUYHOM, IPOM3PACTAIONIEM B YCIOBHUSX ambIp,
TpUBEACHEI B Ta0me 1.
Tabmuua 1.
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CozlepmaHHe MUTATEIbHBIX BEIIECTB B HAA3€MHOM YaCTH STUYMEHS JIYKOBUYHOI'O B YCIIOBUSX aJbIp

ITeTALIN oca DOTEHH cup TyaTKa 3a 03a
[eHHE I 3 2,73
[IEHHE b 2,41
reHue b 4,62
1€ CeMsIH

7 3,57
ereTaun

3,48

€3 YelryeK ) 3 3
HerIyKaMu ) ) B
DBHIIA L 0

W3 Tabnuibl BUIHO, YTO B HAJ3EMHOM Macce 3TOro pacTeHus B ¢a3e KYHICHUS COICPIKUTCS OKOJIO
20% ceiporo mpotenHa. K ¢ase kosomeHnss KoMM4ecTBO a30THCTBHIX BEIIECTB YMEHBIAETCS 110 CPABHEHHUIO
¢ ¢a3oii KymeHus Oojee YeM BJBOEC; K KOHILY BEreTalluu sSUMEHb JTYKOBUYHBIN COJEPXKUT Bcero 2,6-2,8%
A30TUCTHIX BellecTB. Takke pe3ko CHUKAETCS M KOHIIEHTpaIus Oenka, 0COOCHHO MpU MepexoJie PacTeHHs K
(haze TpyOKH, MO-BUMMOMY, B STOT MEPHO HAET MHTEHCUBHBIN PacxoJl a30THUCTHIX BEIIECTB Ha 3aKJIAJKY
PETIPOYKTUBHBIX OPraHOB M aKTUBHBIC POCTOBBIC IMPOIIECCHI, BTOPOE CHIDKCHHE KOHIIGHTpAIMU Oelka
HaOITI0JaeTCs MOCTie IIBETEHUS - B eproa oOpa3oBaHus cemsiH. KonmmuecTBo sxupa Bbicokoe (4,0-3,54 %' Ha
a0COITIOTHO CyXO€ BEIECTBO) Ha paHHUX (hazax pa3BUTHsA, K (aze KOIOMICHHUS 3HAYUTEIBHO CHUXKACTCS U
Jocturaer npuMmepHo 2,4%. CopepkaHue KJIETYAaTKU B SYMEHE JIYKOBUUHOM 3aKOHOMEPHO BO3pacTaeT OT
paHHHX (a3 pa3BUTHA K MO3IHUM: B (hazax KyLIeHUS W TPyOKH - 24-39%, K KOHIy BereTaluy Ha MOYTH
40%.

Pacrenust Ha panHuX (a3ax pasBUTHS — KYIICHHS U TPYOKH COAEPXKAaT OOJBIIOE KOJHUYECTBO
30JIbHBIX AJIEMEHTOB, 3aT€M MX KOHIICHTpAIMs CHIKaeTcs. Heckonbpko OGomnpire 30761 B pazax — KyIIEHUS U
TpyOKH OTMEUYEHO Yy pacTeHwid, mpouspacratonmx Ha Bbicore 800-900 M Ham yp.M. ['pynma 6e3a30THCTBIX
9KCTPAKTUBHBIX BEIIECTB COCTaBIsAET 39-60% Ha aOCONIOTHO CyXOe BEIIeCTBO. DTO OYCHb Ba)KHAs KakK B
KOPMOBOM, TaKk M B XHMHYECKOM OTHOIICHWH TpyIIa, BKIIOYAIOMIAsl YTJIEBOABI, MCHTHIBI U IpPYyrHe
BEIIIECTBA.

Ha ocHOBaHmMHM NpOBEICHHBIX HCCICIOBAHWN M TOMYYEHHBIX IAaHHBIX IO H3YYEHHIO KOPMOBOU
LEHHOCTH SUMEHS JIyKOBHYHOI'0, HAMH ObLIa N3y4YeHA arpOTEXHUKA BO3/ICIBIBAHIS STAMEHS JTyKOBUYHOT 0.

ATpOTEeXHHKA SIMEHS JYKOBHYHOTO H3yJalach HAMHM Ha YYacTKaxX, paHee HaXOIIIIMXCS MO
nactOumamu. IlouBa obOpabarpiBasach Ha DiyouHe 20-25 cM, ¢ TIOMOIIbIO MATHKOPITYCHOTO IIIyra B
arperate ¢ TpakropoM JIT-54. Bce ombIThl Mo pa3paboTke MPUEMOB BO3ZEIBIBAHUS 3aKiIagpBaIiCh Ha 40
JlensHKax, pa3MepoM SM2. [TOBTOPHOCTE OIIbITA YeThIpeXKpaTHAS. KpoMe Toro, JOMONTHHTETBHO TIPOBOIHICS
IOCeB Ha OOJIBIINX TUIOMAIAX PSIOBBIM H Pa30pOCaHHBIM CITOCOOOM.

PsnoBoii oceB npoBoaumics cestikod COH-2,8 ¢ mmpunOoi Mexaypsauii 60x60, a pa3dpocaHHBIH
BpyuHyto. [Ipn moceBe sumeHs Ha OONBIINX IUIOMIAISX pa30pPOCAHHBIM CIIOCOOOM CEMEHa 3alleIIbIBAIIIChH
6opoHnoii. B 2016 roxy noces nposeaeH Ha miomamm 1 ra, a B 2017-2018 r.r. —Ha 5 ra, 2019 1. —Ha 10 Ta.

B pesynbraTe nmpoBeeHHBIX ONBITOB IIOCEB STAMEHS TYKOBHYHOTO B YCIOBHSX albIpa, pa3padOTaHbI
CIIEIYIOIIHNE arPOTEXHUICCKUE TPUEMBI:

OO0paboTKa TTOYBHI:

- 350J1€Bast BCHIAIIKA C IPEIBAPUTEIEHBIM BHECCHHEM OpPraHHIeCKOro yroOpeHws (HaBo3, U3 pacuera
10 T/ra ¢ mocnexyronmM OOPOHOBAHHEM);

- TIPOMONiKa, KynbTuBaIus pacteHuenurateneM KPX-4 Tpu paza 3a BeretanoHHBIN mepuoj (B
OCHOBHOM B BECEHHEE U JICTHEE BpeMs1) Ha TIEPBOM T'OAY KHU3HU.

- BHeceHue ynoopenuid — kayms 100 kr/ra, ¢pochopa — 60 kr/ra 1Ba pa3a B TeUCHUE BET€TAIIMOHHOTO
Teprosa, B OCHOBHOM BECHOM.

2. Cpoku ToceBa: OCEHBIO (OKTAOPh-HOSIOPB) HITH 3UMO# (JIekaOphb-sSHBAPH ).

3. CriocoObI IMoceBa: SYMEHb B YHCTOM TIOCEBE BhICEBACTCA cesikoi. Hawmydmmmit crmocod — psgoBoi
TpH muprHe Mexaypsaauii 60x60.

4. Hopma BBICEBa ¥ TYCTOTA CTOSHUS: ONTHMajbHAas HOpMa BEICEBA sTIMEHsI JIyKoBHUHOro 30 Kr/ra,
ripu rycrote crossaus 600-850 Tric. pacTenwmii Ha | Ta.

5. Cpoku ykoca: (a3a IIBETCHHUS, TaK KaK B 3TOT MEPHOJ HAOIIOAACTCS HAHOOIbIIEe KOTHIECTBO
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KopMoii Macchl. CeHO, CKOILIIEHHOE B Hayaye L[BETEHUs, SBISIETCS LIEHHBIM IUTAaTeIbHBIM KOPMOM. Y 0opKa
ypokast MexaHu3npoBaHa. [locie 3achIXaHUsl CTAHOBHUTCS BpPEJHBIM JUIS CKOTA, TaK KaK ITOCOXIINE OCTH M
TUTEHKY HaOMBAIOTCS B TJ1a3a KUBOTHBIM U BBI3BIBAIOT 3a00JIeBaHMeE.

6. Cpoku yOOpKH ypoKas CeMsH: CepelAMHa WIM KOHel HIoyid. YOopKa ceMsSH MpOU3BOAMUTCS
3epHOYOOpPOYHBIMH KOMOAifHaMu, IOCHe IIPHUCIIOCOOTIEHHS WX K YOOpKe, 3HAUMTENBHO JIETKHX, CeMSH
STYMEHS.

B pesynpraTe TpOBENEHHBIX MHOTOJETHUX HCCIEAOBaHUH arpoOHOJIOTMYECKHX OCOOEHHOCTEH
STYMEHsI JTyKOBHYHOIO HAMH YCTAHOBJICHO, YTO IJAHHOE PACTEHUH 9KOHOMUYECKH BBITOJJHOE TIEPCIIEKTHBHOE
KOpMOBOE pacteHue. Tak, HalpuMep, Ha TIepBOM I'O/ly Pa3BUTHS PACTEHUH ypOXKalHOCTh CeHa SYMEHEBO-
KaTpaHOBBIX YroJuil cocTaBuia 85 1/ra 3eneHoil Maccsl, 19,4 n/ra ceHa. Hamm pacueTsl nmokasaiu, 4To IpH
9TOW ypOKalHOCTH M IIPU TeX XKe 3aTpaTax Cpe/iCTB, ce0ECTOMMOCTh | I MOJIyYeHHOro ceHa 3HAYUTEIbHO
HIDKEe ce0eCTOMMOCTH CeHa, NMOJIYYeHHOro U3 rpybocredensyarsix pacteHuii. Ha BropoM rony Bererannu
cebecToMMOCTh | 1] ceHa ¥ 3eJIeHOI Macchl STUMEHEBO-KaTPaHOBX YrOAMi €€ HUXKe, TaK KaK ypOorKaiHOCTb
CMCHIaHHBIX MMOCEBOB B MOCICAYIONIUEC I'O/Ibl BEICTAlliU, KaK MPaBUI0, 3BHAYUTCIIbHO MOBBIIIAKOTCA. KpOMe
9TOro, HET CXKETOAHBIX 3aTpaT IO IMPOBCACHWUIO MAaXOThbl U IOCECBA, TaK AYMCHb HyKOBH‘IHbIﬁ SABJIACTCA
MHOT'OJICTHUM PAaCTCHUEM.

Takum 00pa3oM, TOJYYECHHBIC [AHHBIE WCCIECAOBAaHHUSA OHOJOTMYECKUX U arpoTeXHHYECKHX
0COOEHHOCTEH STUMEHS JIYKOBUYHOT'O CBUACTCIBCTBYIOT O MNEPCHEKTUBHOCTH OJAHHOI'O0 PACTCHHA, U KaK
CIIE[ICTBHE 3TOT0, PEKOMEH/IyeM €ro BO3/Ie/IbIBAaHNE B aJIbIPHBIX 30Hax PecriyOimku Y30ekucTaH.
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AHHoTauusi: B cratbe mpeincTaBieHbl [aHHbIC HAONIONCHUI 3a COOOIIECTBAMH 300ILUIAHKTOHA H
3000eHTOCa TysI0yry3cKOro BOJOXpaHHIIHIIE, KX TAKCOHOMUYECKAsl CTPYKTYPa M BUIOBON COCTAB.
KuroueBble ci10Ba: 3001UIaHKTOH, 3000eHTOC, OeHTO(ayHa, Tys0yry3ckoe BOIOX paHHITHIIIE.

Tuyaboe’g’iz suv omborining zooplankton va zoobentos jamoalari
Annotasiya: Maqolada Tuyabo’g’iz suv omborining zooplankton va zoobentos jamoalarining
kuzatuvlari, ularning taksonomik tuzilishi va tur tarkiblari keltirilgan.
Kalit so’zlar: zooplankton, zoobentos, bentofauna, Tuyabo’g’iz suv ombori.

Zooplankton and zoobentos communities of tuyabuguz reservoir
Abstract. This article presents observational data of the communities of zooplankton and
zoobenthos of Tuyabuguz reservoir, their taxonomic structure and species composition.
Keywords: zooplankton, zoobentos, bentofauna, Tuyabuguz reservoir.
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BnusiHue TeXHOTEHHBIX (PAKTOPOB CKA3bIBACTCS HA M3MCHEHHH PAa3IMYHBIX CTOPOH MPHPOJHOTO
KOMIUIEKca BOJOXpaHWIHIL. [IpoMCXomUT M3MEeHeHHe XMMHYECKOro COCTaBa BOJBI, YTO B CBOIO O4Yepelb
BJIMSET Ha YCIIOBHUS XXM3HU THIPOOMOHTOB, CO3/1aeT CIOKHOCTH B BOJOCHAOXKEHWH, a TaK)Ke BBHI3bIBAET
3arps3HEHHE MTOJ3EMHBIX BOJI.

B Hacrosmedi cratee paccMaTpHBaeTcsi THUAPOOHMOIIOTMYECKOE COCTOSHHE  OHMOLEHO30B
Tysa0yry3ckoro BoIoXpaHIIHIIA, pacioiokeHHoro B TamkeHTckol obnactu Pecrry6muku Y30ekucTaH.

Tysi0yry3ckoe Bomoxpanmnuie (TamkeHTckoe Mope) co3maHo B mepuox 1960-1966 rr. mus
palMOHATIBHOTO HWCIIOJB30BaHUS BOJ p. AxaHrapaH. Ha3HaueHne BOIOXpaHWJIMINA — CE30HHOE
peryiupoBaHue cTOKa pek Unpumka n AxaHrapaHa Ui Hy)KI Mppuranui. Yupuukckas Boja MoaaeTcs B
BOJOXpaHmiHIIe 1o TalkeHTCKOMyY KaHally U cOpackiBaeTcsl B pycio AxaHrapaHa y mepsoro Jrokepa. Ha
(bopMHpOBaHNE THAPOXUMHYECKOTO PEKUMa JIOJIMHHOTO PYCIOBOTO BOJOXPAaHWIIMIIA OKa3bIBaeT MPIMOE
BJIMSHHE TUIPOXUMHYECKHH pEXKUM IPUTOKOB peKk AxaHrapaHa W bByprammk, a Tarxke cOpochl H3
TamkeHTCKOro KaHana u mo Kouiekropy laiipar. CneayeT oTMETUTh, YTO IPUTOK BOABI B BOAOX PAHIIIUILE
OCYILIECTBIISIETCS 1O P. AXaHrapaH B IIEPUOJ C MapTa MO HIOHb, @ B OCTaJbHBIE MECALBI TOBEPX HOCTHBII
MPUTOK MPAKTHUECKH OTCYTCTBYeT. CTOK BOJBI p. AXaHTapaH MOCTYIAET B BOJOXPAHMIIHIIEC TPYHTOBBIM
IIOTOKOM B MOIIOHBIX TaJICUHUKOBBIX OTJIIOXCHHAX MMOMM PEKHU, YTO TAKIKE CKa3bIBACTCA Ha JUHAMHKC
MHUHEpaJIM3alliK, HOHHOI'O COCTaBa, ra30BOr0 PeXHMa, OMOTeHHBIX 3JIEMEHTOB M OPraHHYECKUX BEIECTB
BOJIHBIX Macc Bojoxpanuiud [ 1].

Tysi0yry3ckoe BOIOXpaHHIIUIIE SBISETCS BOAOEMOM MHOTOLEIIEBOI0 HCIIOIB30BAHMs, IIO3TOMY €ro
9KOJIOTHYECKOE COCTOSHHE SBISIETCSI OUEHb BaXKHBIM JUIS UPPUTALIMK U peKpearuy. | TaBHBIMU (pakTopamu,
BIUSIONIMMH Ha JMHAMUKY THAPOXUMHYECKOT0 W THAPOOHOIOTHYECKOTO PEKUMOB BOABI Tys0yry3cKoro
BOJIOXPAHUIIUIIA, SBJISIOTCS MpUpOAHbIe ((pu3mKo-Teorpadmveckue M TeOJOrHUECKUE YCIIOBUS BHEIIHEH
cpemﬂ) H, B MEHBILIEH CTCIICHHU, AaHTPONOICHHBLIC, CBJA3aHHBIC C c6pocaMI/I ITPOMBIIIJICHHBIX,
CEJIbCKOXO03SHCTBEHHBIX U KOMMyHaJ'[BHO-6LITOBI)IX CTOYHBIX BOJ BBIIIC 110 TCUCHHIO p.AxaHrapaH.

B xome KOMIJIEKCHBIX Ce30HHBIX 3Kcreanimii Ha Tys0yrysckoe Bomoxpanwmine B 2012 u 2018
rozax ObuTH cOOpaHBI IPOOBI 300IUTAHKTOHA M 3000€HTOCA.

300IIVIAHKTOH (kMBOTHBI IUIAaHKTOH) - 3TO MEJIKHE OpraHW3MBl, YacTh IIIAHKTOHA,
MIpPEACTaBICHHAS >KUBOTHBIMU, KOTOpPBIE HE MOTYT NPOTHBOCTOSTH TEUCHHSIM H IIEPEHOCSATCS BMECTE C
BOJIHBIMHM MaCCaMH, HO, B OTJIMYHE OT (PUTOTUIAHKTOHA, HE CTIOCOOHBI K ()OTOCUHTESY.

[Tpo6bI 300TUTAHKTOHA OTOMpaIUCh U 00padaThIBaIMCh MO OONIEIPUHATHIM MeToaukaM [3].11poOsl
300IIJIAHKTOHA OTOMPAIMCh KOHWYECKOW TUIAHKTOHHOHM CeThI0 AMNIITEHHA ¢ PasTUYHbIX TOpu30HTOB (0,2-
0,5M), a Taxke Ha pycie p.AxaHrapaH Ha y4acTKax C 3aMeUICHHBIM TEUYCHHEM BOJIBI, (PHKCHPOBAIUCH
70%-HBIM PaCTBOPOM ITHWIIOBOTO criupra. OnpenesieHre BUAOBOTO cOCTaBa MPOBOIUIICS IO MUKPOCKOIIOM
C UCTOB30BAHNEM OOIIECIPUHSITHIX OIpeIeTUTENCH.

300BEHTOC - (ot cioBa bentos — TmyOMHA) — 3TO COBOKYITHOCTh OECIIO3BOHOYHBIX JKHBOTHBIX
(pasMep Tena cBbIllie 2 MM), HacelsONMX IHO (OEHTAlb), BOMHYIO PACTUTENLHOCTH ((HTaANb), a TaKxke
Jpyrue cyoCcTpaThl, B TOM YHCJIE Pa3IMIHbIE THAPOTEXHUYECKHE COopykeHus [2, 3].

Hacenenne 3000eHTOCa TPEACTAaBISAIOT dYepBH (IUIAHAPHH, OJHMIOXETHl, HEMATOIBI), IIHSBKH,
MOJUTFOCKH (OprOXOHOTHE, IBYCTBOpYaThIE), pakooOpasHbie (aM(UIOABI, W30MOABI, JCKANOABl H Ap.),
MayKooOpa3Hble, HACEeKOMBIC (IBYKPBUIbIC, MOJACHKH, BECHSHKH, PYyYeHHHKH, CTPEKO3bI M Jp.) U.T.I. B
(YHKIIMOHAIFHOM OTHOLICHUH 3000CHTOC SBIISCTCS BAXKHOW YACTBIO TETEpOTPO(PHOTO KOMITOHEHTa
9KOCHCTEM H, IIPECTABIISIONIIE €0 )KUBOTHBIE OPIaHU3MBI, OTHOCSATCSI K KOHCYMEHTAM.

[Ipo6bI 3006eHTOCa OTOMpATACH CKPEOKOM CO JTHA BOAOXPAHMIIUINA (3200p BEPXHETO CIIOS TPYHTA) U
ITyTEeM MPOKAITUBAHKS BBICIICH BOTHONW pacTUTENIBHOCTH. [ pyHT mpoMbIBaJics depe3 razoBoe cuto (Ne 36)
u ¢uxcupoBancs 4%-HeiM pacTBopoM ¢opmanmHa. Ilocmemyromas oOpaboTka mpod OeHTOCA
OCYIIECTBIISIACh B JaOOPAaTOPHBIX YCIOBHSAX C HCIONB30BaHMEeM MHKpockonoB MBC-10 u MC-300X,
SJIEKTPOHHBIX BECOB [4].

3a mepuoxa wuccienopanus B 2012 m 2018 rogax Obuto oTOOpaHO M 00paboTraHo Mo 52 mPod
300IUIAHKTOHA U 3000€HTOCA.

3a mepHox HCCIeqoBaHMs B Ipo0ax 300IUIAHKTOHA OBUIO OOHApY:KeHO 27 BHAOB, M3 KOTOPBIX
Rotifera - 18, Cladocera - 4, Copepoda — 5 (ta6i.1).
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Taoauna 1
TakcoHOMHIYecKas CTPYKTYPA 300I1aHKTOHA Tys0yry3cKkoro Bo10XpaHHJIMIIA

TaKCOH BbIIIIC B[IXp. cepem/ma BIlXp. HHUKE BIlXp.

Rotifera 8 6 10
Cladocera 3 - 3
Copepoda 5 - 2
Koi-Bo BU10B 16 6 15

Beime TysOyry3ckoro BOJOXpaHHUIHINA coobiecTBa 300MmIankToHa npexacrasineHs:: Cephalodella
sp., Euchlanis dilatata, Lecane luna, Lecane luna presumpta, Rotaria sp., Trichocerca rattus carinata,
Trichotria truncate aspinosa, Alona rectangula, Chydorus sphaericus, llyocryptus sp., Harpacticoida gen.
sp., Macrocyclops albidus, Eucyclops serrulatus, Paracyclops sp., Acanthocyclops einslei, a Ttaxxe
KONECIMMOANTHBIC N HAYIIJIMAJIbHBIC CTaAWN PA3BUTUA IIUKIIOIIOB.

Huke BomoxpaHUITHIIA 300IIAaHKTOHHBIE coobmiecTBa mpeacrasiens: Cephalodella sp., Euchlanis
dilatata, Lecane bulla diabolica, Lecane luna presumpta, Lecane quadridentata, Lecane ungulata, Mytilina
ventralis, Trichocerca rattus, Trichotria pocillum, Trichotria truncata, Alona rectangula, Chydorus
sphaericus, Scapholeberis rammneri, Harpacticoida gen. sp.,Eucyclops serrulatus, a Tax:xe KomemnoauTHbIe
1 HAYIJIMAJIbHBIC CTaANX PA3BUTUA LIUKIIOIIOB.

300IUIAHKTOH CEePEAMHBl BOJOXPAHUJIMINA HECKOJABKO O€IeH U MpPEACTaBlIeH, B OCHOBHOM,
komoBpatkamu: Euchlanis dilatata, Keratella cochlearis, Keratella cochlearis testa, Lecane luna,
Polyarthra major, Trichocerca similes, a Takke KOMENOAUTHBIMA M HAYIIHAIBHBIMH CTIUSMK Pa3BHTHS
[UKJIOMOB.

Mecto otOopa mpobd 300IUTAHKTOHA BBIIIE W HUKE BOJOXPAHWIIMIIA TPEACTABISAIOT COO0OH MecTa He
6onpmioit rmyomHHOE (<0,3 M), COOTBETCTBEHHO XOpOLIO MpPOrpeBacMble M CHJIBHO 3apoCIIne Kak
HUTYATKaMH, TaKk W MakpopuTamu. I[loaTomy 31ech mpeobianaloT BHIBI, KOTOPBIE MPEITOYUTAIOT
BpEMEHHbBIE, BBICOKO 3BTpo(UpoBaHHBIE W 3apocmue Bomoembl (Bumpl pomaCephalodella u Rotaria,
Lecanebulladiabolica, Macrocyclopsalbidus, Eucyclopsserrulatus, Paracyclopssp., Acanthocyclopseinslei
u 1p.). B camom BomoxpaHWIHMIIE OTMEYCHBI, B OCHOBHOM, BHABI HCTHHHO IUIAHKTOHHBIC (BHABI pOAa
Keratella).

3a Tepuoj HMCCICOBaHHUS B COCTaBe Makpo3ooOeHToca TrosOyry3ckoro BOJOXpaHWIMIIA OBLIO
orMedeHO 39 BHUJIOB OpraHW3MOB: JIMUYMHKH JIBYKpbUIbIX (Diptera) — 7 BHIOB, B TOM YHCIIE XHPOHOMH]I
(Chironomidae) — 7 Bumos, onmuroxers (Oligochaeta) — 7 BumoB, xyku (Coleoptera) v JIHUUHKH CTPEKO3
(Odonata) — mo 4 Buma, muunaku moxeHok (Ephemeroptera) - 3 Buma, mosumocku (Mollusca), Kitorms
(Heteroptera) u Hematoasl (Nematoda) — mo 2 Buza, pyueitnuku (Hydropsyche), 6okorutaBel (Gammarus),
kpeBeTkH (Decapoda) (Tabm.2).

Ta6auna 2.
TakcoHOMHYecKasi CTPYKTYpa Makpo3000eHToca Ti0a0yry3ckoro BogoXpaHuanma

Ne TaKCOH BBIIIE BAXP. cepeanHa BIXp. HIDKE BAXP.

+

Ephemeroptera + -

Diptera

Orthocladiinae

Chironominae

+ |+ [+ +

Coleoptera

Heteroptera

Hydropsychidae

++ |+ |+

Odonata

OIO|NO|OBWIN| -

Gammaridae

[EEN
o

Mollusca

[ERN
[EEN

Decapoda

[EEN
N

Oligochaeta

+ |+ |+

[EEN
w

Nematoda

||+ |+ +

+ [+ ]|+

Kommiekc

o6enTodayHsI

Tros0yry3ckoro

BOJIOX PAHIIIHIIA

IIPEACTaBJICH

LIUPOKO

PacIpOCTPaHEHHBIMH MPECHOBOIHO-COIOHOBATOBOIHBIMHU b-, D-a-, 8- 3BpUCanpOOHBIME BHIAMH JTHIUHOK

MOJEHOK

Cloeondipterum,

Caenismacrura,

Baetistransiliensis,

JIMYUHKH

JBYKPBUIBIX

Ceratopogonidaegen.sp., pyueitnnkamu Hydropsychegracilis, xpeserkamu Macrobrachium nipponense
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asper,6ooxomiaamu Gammarus lacustris, sxykamu pomos Haliplus, Gyrinus, Coelambus, momtockamu
Lemnaea ovata, xuponomugamu Cricotopus silvestris, onuroxeramu Nais communis, Stylaria lacustris, u
zp.

[Ipeobnanatomieil rpymnmoii 6EHTOCHBIX co00MmecTB TrOA0YTY3CKOrO BOJOXPAHMIIMIIA COCTABIISET
WCTHHHO JOHHAs (hayHa, MPEACTABICHHAS B JOHHBIX OTIOXKCHUSAX HIOSTHBIMU (popMaMu p- campoOHBIX
BHJIOB MAJIOLIICTUHKOBBIX YepBell onuroxeT cemeiictBa Tubificidae v THYMHOK XHPOHOMUJI, TIOACEMEHCTBA
Chironomidae (mo 60%) u ¢urodunsHass QayHa, B 3apocisX BbICHICH BOIHOW paCTUTEIBHOCTH,
npeacTaBlieHHas b-a- campoOHBIMM BHAAaMHU OJNUTOXeT monacemeiictBa Naidinae, a- canpoOHBIMU BHIAMHU
JUYMHOK cTpeko3 cemeiictBa Coenagrionidae, xupoHOMHA poaa Tanytarsus, a-p- canmpoOHBIMH BHAaMHU
MOJLTIOCKOB Physaacuta, xapakTepHbIX 1Sl SBTPO(GUPOBAHHBIX U YMEPEHHO - 3arPSI3HEHHBIX BOI.

bruomacca 3000eHTOCa, M3MEpeHHas Ha WIMCTBIX TPYHTaX, M3MEHSIACh HAa PasHBIX yd4acTKax B
muanasone 1708 - 5351 mr/m2,

BHU3 10 TeUYeHHIO B JIETHE-OCCHHUM nepuoa B 3006CHTOCC C IMOBBLIICHUEM YPOBHS MUHEPATIU3AIIUN
BOAbl YBCJIMYMBACTCA YACIBHOC COOTHOLICHHE 3Bpl/IcaHp06HLIX BUJIOB MW 3aMCTHOC KOJHYECTBCHHOC
pasBuTHe MOJUTIOCKa Physaacuta m kpeserku Macrobrachiumnipponenseasper, Kotopbie MpeanoYuTaroT
XOPOILIO IPOrpeBaeMble YU4acTKH, 0COOEHHO MEJIKOBOIbS C 3aPOCIISIMH BOJJHOW PacTHTETLHOCTH.

B cocraBe Tpoduueckux TOMHHAHTOB B TE€UEHHE rofa mpeobnazanu ¢utodaru, nerputodaru-
cobuparenu, GUIbTPATOPhL, (haKyTbTATUBHBIC XUIIHUKH.

Takum 00pa3oMm, 3000eHTOCHBIE cooOmiecTBa TrOA0Yry3cKoro BOAOXpaHHIIMINA TMPEICTABICHBI
JOBOJIBHO pa3HOO6pa3HLIMI/I OKOJIOTUYCCKUMHU TIpyniaMu OpraHnu3MoB, MNPCANOUYUTAOININMHA 3aUJICHHLIC
MSATKHE TPYHTHI U B MEHbIIIEH Mepe, 3apOCiIi BOJHON PaCTUTEIBHOCTH, KOTOPas pa3BUTA B BOJIOXPAHUIIUIIIC
YMEPEHHO MJIM OOWJIBHO, B 3aBUCHMOCTH OT €0 HAKOTUICHHS.

B menom, 300M1aHKTOH U 3000eHTOC TysS0yry3cKoro BONOXpAaHWIIHMILNA 110 TaKCOHOMHUYECKOMY
COCTaBy M CJIabOMy KOJHYECTBEHHOMY pa3BUTHIO HMMEET OOIIee CXOACTBO C IPYTHMH pPaBHHHHBIMHU
peYHBIME BoJOXpaHWMIaMu CpemHell A3UM U XapaKTepU3yeTCsl YMEPEHHBIM ypPOBHEM TPO(MHOCTH H
yIOBJICTBOPUTEIFHBIM KadecTBOM BoAsl. KadectBo Bomsl TysOyry3ckoro BOJOXpaHMJMIIA IO
THAPOOHONIOTHYECKUM  TMOKazaTenssM oTHocuTcss K Il kjmaccy, YTO COOTBETCTBYET YMEpPEHHO -
3arps3sHeHHBIM BogaM,MIC — 1,84 - 2,02, skomormyeckoe coctosHue — Ab (yZoBieTBOpUTEIBHOE
JKOJIOTHYECKOE COCTOSHHE).
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UDK: 314.58.2.5
AJRALISH JARAYONI VA UNING IJTIMOIY GEOGRAFIK XUSUSIYATLARI

TojiyevaZ.N.?, IbragimovL.Z.? Do‘smonovF.A.3
10 zbekiston Milliy universiteti, 2Samargand davlat universiteti, Chirchiq davlat pedagogika instituti

Annotatsiya. Maqolada O‘zbekiston Resupblikasidagi ajralish jarayoni va uning dinamikasi
hamda uning geografik xususiyatlari yoritilgan. Shuningdek, ajralish jarayoniga ta’sir etuvchi omillar
ularning turlari batafsil ko‘rsatib berilgan. Ajralish jarayoni dinamikasidagi o‘zgarishlarning qishloq va
shaxar oilalarida bir biridan farq qilishi, tumanlar doirasida, shahar aholi punktlari misolida
guruhlashtirilgan holda belgilangan mezonlar bo‘yicha ajratib tadqiq etilgan.

Kalit so‘zlar: tug‘ilish pasayishi, aholi salomatligi, reproduktiv salomatlik, nikoh davomiyligi,
nikoh yoshi, nikohning bekor etilishi, oila instituti.

ITpouecc pa3Boaa u ero cONUAJIbHO reorpaguyeckue 0COGeHHOCTH

AHHoTanmusi. B cratke paccMOTpeHBI TpoLecC pa3Bojia M ero JAWHAMHKA, TEepPHUTOPUANIbHBIE
0coOeHHOCTH B peciryOnuke Y30ekucrtaH. B Toxe Bpemsi, IMMPOKO U3ydaeTcsl (akTOpbl BIMSIONME HA
npouecc pasBoia. I3ydaercs H3MEHEHHE B AWHAMUKE IIPOLECC Pa3BOJa, Pa3IMYUsl B CENbCKUX H
TOPOJICKUX CEMEW, TpyNmupyeTcss palloHbl Ha TMpHUMEpPE TOPOJCKUX HACEIEHHBIX MYHKTOB HCIONB3YS
KPUTEPUH.

KuaroueBble cjloBa: CHIDKEHHE POXKIAEMOCTH, 370POBbE HACEIEHHUS, PENPOLYKTUBHOE 310POBLE,
MPOAOIDKUTENBFHOCTh Opaka, BO3PACT BCTYIUIEHHS B Opak, pacTopykeHHe Opaka, HHCTHTYT CEMbH.

The process of divorce and its social and geographical features
Abstract. The article describes the divorce process in the Republic of Uzbekistan, its dynamics
and regional features. In addition, the factors influencing the process of divorce, its types are also detailed
shown. Differences in the dynamics of divorce processes in rural and urban families were studied by
separating to groups by the specified criteria in the example of rural and urban population points.
Keywords: decreased rate of birth, population health, reproductive health, marriage duration,
marriage age, dissolution of marriage, family institute.

Kirish

Aholining reproduktiv salomatligini saqlash, demografik jarayonlarni boshqarish, oilani to‘g‘ri
rejalashtirish, ijtimoiy-igtisodiy rivojlanish strategiyalarini ishlab chigish, aholishunoslik va jamiyat
taragqgiyotini mutanosiblashtirishga garatilgan muhim magsadlarni ifoda etadi. Bu magsadlarni amalga
oshirishda eng asosiy demografik jarayonlardan nikoh va ajralish bir butun aholi takror barpo bo‘lishini
belgilovchi jarayonlardan hisoblanadi. Mazkur nikoh va ajralish hodisasi garindoshlik munosabatlari, oila
shakllanishidagi asosiy mezonlardandir.

Asosiy gism

Nikoh erkinligi ajralib ketish erkinligini ham ko‘zda tutadi. Nikohni ro‘yxatga olish kabi ajralishni
rasmiylashtirish ham davlat nazorati ostidadir. Vaqt o‘tishi bilan gqayd etilgan nikohlarning bir qismi er yoki
xotinning vafoti tufayli, yana bir qismi esa o‘z hohishiga ko‘ra turli sababli bilan bekor gqilinadi.
O‘zbekiston Respublikasi Oila kodeksiga muvofiq nikohni bekor qilish er-xotindan biri yoki ikkalasining
arizasiga binoan sud idoralari va voyaga etmagan bolalari bo‘lmagan er-xotinning o°zaro roziligi bo‘lganda
fugarolik holati dalolatnomalarini gayd etish organlari (FXDYQ) tomonidan rasmiylashtiriladi [2].
Ajralishlar sonining asosiy qismini aslida allagachonlar to‘xtatilgan er-xotin munosabatlarining yuridik
jihatdan rasmiylashtirilishi  tashkil etdi. Oilalar orasida ajralgan, birog yuridik jihatdan
rasmiylashtirilmaganlar ham ko‘p. Statistik ma’lumotlarga ko‘ra, mustaqillik yillarida ajralishlar soni 45.3
foizga kamaygan.

O‘zbekistonda 2018 yilda 32326 ta nikoh ahdi bekor qilindi, holbuki bu ragam o‘n yil oldin 2008
yilda bor yo‘g‘i 18.2 mingta edi. 1991-2018 yillar davomida respublikada jami 556 mingtadan ortiq nigoh
ahdi bekor qilindi. Bu ragamni shu davr ichida tuzilgan nikohlar soniga taqqoslab ko‘rsak, saqlanib qolgan
nikohlar soni 89 foizni, nikohni bekor qgilgan oilalar esa 11 foizni tashkil etganligi ko‘rinadi. Chunonchi,
1991 vyilda ajralishning mutlaq soni 33,3 mingdan ortigni tashkil etgan yoki 1991-2008 yillarda 1000 ta
aholiga nisbatan nikoh ahdini bekor gilish 0.9 promillega gisqarganligi ijobiy holat ammo oxirgi o‘n
yillikda yana ajralish hodisasining ko‘payib borayotganligi achinarlidir. 1991-2008 vyillar mobaynida
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Respublikada jami gayd etilgan nikoh ahdlarining 12 foizi bekor gilingan. Shu boisdan, har ming kishiga
nisbatan olganda bu ko‘rsatkichning 2008-2018 yillarda bor yo‘g‘i 0,4 promillega ko‘payganligini ko‘rish
mumkin. Ammo bu kichkina yoki kam son emas, ajralishning xar ganday miqdori ortishi oila, jamiyat
uchun salbiy ogibatlarga olib kelishi, demografik xavfsizlik nuqtai-nazaridan demografik xavf—xatarlarini
xisobga olinishi lozim.

1-jadval
O‘zbekiston Respublikasida ajralishlar soni va ajralish umumiy koeffitsentining o‘zgarishi
Yillar Ajralishlar soni, ming kishi Ajralishning umumiy koeffitsienti
1991 33,3 1,6
1995 21,2 0,9
2000 19,9 0,8
2005 16,4 0,6
2010 18,0 0,6
2015 29,6 1,0
2016 29,3 0,9
2017 31,9 12
2018 32,3 1,0

Jadval: O‘zbekiston Respublikasi Davlat statistika qo‘mitasi ma’lumotlari asosida tuzilgan

Statistik ma’lumotlar ko‘rsatishicha, ajralishlar eng ko‘p 25-39 yoshgacha bo‘lgan aholi orasida
ko‘p bo‘lmoqda. Chunonchi, 2008 yilda ajralganlarning 1,4 foizini 20 yoshgacha bo‘lgan ayollar, 21,6
foizini 20-24 yosh orasidagilar, 28,7 foizini 25-29 yoshdagilar, 19,7 foizini esa 30-34 yosh orasidagilar
tashkil etgan. 35 va undan katta yoshdagilarga 28,6 foizi to‘g‘ri kelgan. Bu ko‘rsatkichlarni 2018 yilga
kelib solishtirilganda quyidagilar ma’lum bo‘lmoqda, erkaklarda 25-29 yoshdagilarda ajralish 22,7%,
ayollarda 25,4%, 30-34 yoshdagilar 26,2%, ayollarda 18,2% ni, 35-39 yoshdagilarda erkaklarda 15,0%,
ayollarda esa 10,6% ga teng bo‘layotganligi aholi o‘rtasida ajralish yoshi ko‘tarilib borayotganligini
ifodalaydi. O‘z navbatida erkaklar orasida ajralishlar ko‘rsatkichi 25-29 hamda 30-34 yosh orasidagilarda
juda kattadir.

2010-2018 yillar davomida erkaklar orasida ham, ayollar orasida ham ajralishlar ko‘rsatkichning
oshganligi ko‘rindi. Shuningdek, 30-34 yosh guruhidagi erkaklar va ayollar orasida ham bunday
ko‘rsatkich ancha yuqori bo‘lib, odatda bu yoshdagi er xotin bitta yoki ikkita farzandga ega bo‘ladi.
Aksariyat xollarda er-xotin ajrashgandan so‘ng farzandlar onasi bilan qolishi odatiy holga aylanib qolgan
va bu hamon davom etmoqda. Ajralgan erkaklarning yosh  ko‘rsatkichlari 1991 vyilga nisbatan
giyoslanganda shu narsa ma’lum bo‘ladiki, 30 yoshgacha bo‘lgan erkaklar orasida ajralishlar salmog‘i
gisqargan. Biroq, 30 va undan katta yoshdagi erkaklar orasida ajralishlar salmog‘i ortgan. Ayollar
o‘rtasidagi ajralishlarni 1991 yilgi ma’lumotlar bilan solishtirilganda 20 yoshgacha bo‘lgan ayollarning
salmog‘i 1,1 foizga, 20-24 yosh orasidagilar salmog‘i esa 3,1 foizga kamaygan. Aksincha, 25-29 hamda 40
va undan katta yoshdagi ayollar orasida esa uning salmog‘i ko‘tarilgan. 30-34 va 35-39 yosh orasidagilar
orasida o‘zgarish deyarli bo‘lmagan. Eridan ajralgan bolali ayollar yana turmush qurish imkoniyati kamligi
sababli, aholi orasida to‘ligsiz oilalarning ko‘payishiga sabab bo‘lmoqda.

Ajralganlarning har beshtadan bittasini yosh oilalar, ya’ni 1-4 yil mugaddam tuzilgan er-xotinlik
ittifoqining buzilishi tashkil etadi. Aholining nikohda turish davriga ko‘ra ajralish ko‘rsatkichi 1991 yilga
nisbatan quyidagicha o‘zgardi: 1 yilgacha va 1-4 yil orasida ajralishganlar salmog‘i 32,8 foizdan 37,6
foizga ko‘paydi. Holbuki, 5-9 yilgacha yashaganlardan ajralishlar 2000 yili 35,1 foizni tashkil etgan bo‘lsa,
2017 yilda 28,5 foizga teng bo‘ldi.

2-jadval
O‘zbekistonda ajralgan er xotinning yosh guruxiga ko‘ra tagsimlanishi (%)
1991 vyil 2010 yil 2018 yil

Jami erkaklar 100,0 100,0 100,0
shundan

30 yoshgacha 43,9 33,0 36,9

30-34 yosh 22,8 26,2 24,9

35-39 yosh 13,8 17,5 15,7

40-49 yosh 11,8 15,5 14,7

50 dan yuqori yosh 7,7 7,8 7,8

Jami ayollar 100,0 100,0 100,0

shundan
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30 yoshgacha 48,6 49,4 52,2
30-34 yosh 19,8 21,5 20,0
35-39 yosh 12,4 12,9 11,5
40-49 yosh 11,2 11,1 11,1

50 dan yuqori yosh 8,0 51 5,2

Jadval O‘zbekiston Respublikasi Davlat statistika qo‘mitasi ma’lumotlari asosida tuzilgan

Shuningdek, 10-14 vyil ichida buzilgan oilalar esa bu davrda 16,3 foizdan va 12,1 foizga
o‘zgarganligi albatta ijobiy holat. Ammo, 15-19 hamda 20 va undan ortig yil davomida birga
yashaganlardagi ajralgan oilalar salmog‘i esa ortgan. 15 yil va undan ortiq yil mugaddam tuzilgan
nikohlarning buzilishi 15,8 foizdan 21,8 foizga ko‘tarilganligini hech narsa bilan oglab bo‘lmaydi. Chunki,
o‘zaro nikohdagi aholining qancha ko‘p birga yashaganiga qaramay, ularda ajralish hodisasi tobora ortib
borayotganligi alohida bir tadgiqot talab etadi. Birgina, 1990—1994 yillarda nikoh davrining dastlabki ikki
yilidayoq ajralganlar salmog‘i shahar joylarida 13,9 foizdan 18,0 foizgacha ko‘paygan bo‘lsa, gishloq
joylarida esa bu ko‘rsatkich 14,2 foizdan 17,6 foizgacha [3] ko‘paydi. Bularning aksariyati juda yosh
turmush qurgan oilalardir. Agar Respublika bo‘yicha 1990 yili nikoh davrining dastlabki ikki yilida
ajralganlarning 18,3 foizini 20 yoshga qadar bo‘lgan yigit-qizlar tashkil etgan bo‘lsa, 2018 yili esa ularning
salmog‘i 23,4 foizgacha oshdi. Juda ko‘p hollarda endigina maktabni bitirgan 16—17 yoshli gizlarni
turmushga berishadi. Hozirgi davrda aksariyat 16—17 yoshli gizlar ruhiyati maktab muhitida bo‘ladi.
Ularning ko‘pchiligi maktabni tugatib, yana o‘qishni davom ettirish, hunar-kasb egallash, ishlab, oilasi
uchun moddiy yordam berish, o‘zining “kam-ko‘stlarini” butlash magqsadi shular jumlasidandir. Bu
vaziyat oiladagi igtisodiy kelishmovchiliklarga, muammolarga sabab bo‘lib, yosh oilani buzilishigacha
olib kelishi mumkin. Bu hol keyingi paytlarda 18—24 yosh guruhlarida ajralishning ko‘payib borishiga
sabab bo‘lmoqda.

3-jadval
O‘zbekistonda ajralishlarning er-xotin nikohda turgan yiliga ko‘ra tagsimlanishi, %
Nigohda turgan vili 2000 vil 2005 il 2013 yil 2018 vil
soni % da soni % da soni % da soni % da
Ajralishlar soni, jami 19903 | 100,0 | 16392 | 100,0 | 24025 100,0 | 31929 100,0
undan
1 yilgacha 732 3,7 769 4,7 1072 4,5 1130 4,4
1-4 yilgacha 5802 29,1 4839 29,5 8978 37,4 10562 33,2
5-9 yilgacha 6986 35,1 4580 27,9 5634 23,4 9425 28,5
10-14 yilgacha 3243 16,3 3093 18,9 3264 13,6 4060 12,1
15-19 yilgacha 1565 7,9 1522 9,3 2110 8,8 2658 8,8
20 va undan ko‘p 1575 7,9 1589 9,7 2967 12,3 4094 13,0

Jadval O‘zbekiston Respublikasi Davlat statistika qo‘mitasi ma’lumtlari asosida tuzilgan.

Tadqiqot jarayonida ajralish sababini o‘rganishga alohida e’tibor qaratildi. Xususan, ajralishgan er-
xotinlarning yosh ko‘rsatkichlarini o‘rganish natijalariga ko‘ra, oiladan ajralgan erkaklarning asosiy qismi
30-34 yosh orasidagilarda (29,6%) hamda 40 va undan katta yoshdagilarda (30,0%) yuqori. Shuningdek,
25-29 yosh orasida ham ajralish ko‘rsatkichi ancha yuqori. Erkaklardan farqli o‘laroq ayollarning oiladan
ajralish yoshi ko‘proq 25-29 va 30-34 yoshdagilarga to‘g‘ri kelgan [4]. 40 va undan katta yoshda ajralgan
ayollar, shu yosh guruhida ajralgan erkaklarga nisbatan deyarli 2 marta kam. Ajralganlarning ma’lumotlilik
darajasi tahlilidan ma’lum bo‘ldiki, er-xotinlarning har ikkitadan bittasi to‘liq o‘rta ma’lumotga ega
bo‘lganlar bo‘lsa, ularning har beshtadan bittasini oliy ma’lumotga ega bo‘lganlar tashkil etdi. Nisbatan
past ma’lumotga ega bo‘lgan er-xotinlar orasida ajralish darajasi ancha past.

Tadqiqotlar ko‘rsatishicha bekor gilingan nikohlarning 41,2 foizini farzandi yo‘q oilalar, 30 foizga
yaqinini bir farzandli oilalar, qolgan gismini esa ikki va undan ortiq farzandi bor oilalar tashkil etgan.
Umuman farzandli oilalarning har biriga o‘rtacha 1,6 ta bola to‘g‘ri keldi. Bu ko‘rsatkich Qoragalpog‘iston
Respublikasida, Jizzax va Surxondaryo viloyatlarida 1,9 ta bolaga, Qashgadaryo, Samargand va Xorazm
viloyatlarida esa 1,8 ta bolaga to‘g‘ri keldi. Ma’lumki, ushbu mintagalarda tug‘ilish koeffitsienti [5] ham
boshga hududlarga nisbatan yugori.

Respublikada ajralishning o‘ziga xos xususiyatlaridan biri bu gishlog va shaxar oilalarida farq
qgilishidir. Ushbu holat respublikaning barcha viloyatlari uchun ham xos. Ajralganlarning 61,0 foizi shahar
joylarida, 39 foizi gishlog joylarida gayd etilgan. Ajablanarli joyi shundak, ajralish hodisasi tobora gishloq
joylarda ko‘payib ortib bormoqda. Yosh oilalarniig ajralib ketish hollari, aynigsa Respublikaning qishloq
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joylarida ko‘proq uchramoqda. Masalan, 2010 yilda qishloq joylarda ajrashgan kishilar ulushi jami
respublika bo‘yicha ajrashganlarning 30 foizini tashkil etgan bo‘lsa, 2018 yilga kelib, bu ragam deyarli 40
foizga yetdi.

Ajralish hollari eng ko‘p Toshkent shahrida hamda Toshkent, Navoiy, Sirdaryo viloyatlarida
kuzatiladi. Bu mintagalarda ajralishning umumiy koeffitsienti 0,9-1,8 promillega [6] teng. Shuningdek,
ajralish ko‘rsatkichi yana Navoiy, Farg‘ona, Samarqand, Sirdaryo va Andijon shaharlarida yuqori
bo‘lib, u shaharlarda ham salmog‘i anchagina kattadir. Yuqorida sanab o‘tilgan hududlarda ajralishlar
sonining yuqori bo‘lishida bir gancha omillar mavjud.
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1-rasm. O‘zbekistonda shahar va qishloq joylarda ajralishlar miqdoridagi o‘zgarishlar, ming kishi

Jumladan, ajralishganlar salmog‘ining shahar aholisi tarkibida yuqori bo‘lishida birinchidan
shahar aholisining milliy tarkibi turli tumanligidir. Ma’lumki, shahar joylarda yevropa xalqlarining ko‘plab
yashashi va ularda ajralish ko‘rsatkichlari mahalliy halglarga nisbatan yuqori bo‘lishi hammaga ma’lum.
Aksincha, o‘zbek, tojik, qirg‘iz, turkman kabi musulmon millatiga mansub xalqlarda oilaning buzilish
hollari yevropa xalglariga nisbatan kamroq uchraydi. Binobarin, shu o‘rinda aytish joizki, oxirgi
yillarda evropa millatiga mansub aholi ulushi juda keskin kamayib ketdi, ularning ajralishga
go‘shayotgan ulushi sezilarli darajada emas.

Aholisining 90-98 foizi mahalliy millat vakillaridan iborat bo‘lgan Xorazm, Qoraqalpog‘iston,
Qashgadaryo, Namangan, Surxondaryo viloyatlari aholisida ajralish ko‘rsatkichlari ancha past ekanligini
ko‘rish mumkin. Biroq shunga qaramasdan so‘nggi yillarda aholisi asosan tub maxalliy millatlardan
bo‘lgan, aholi orasida diniy urf odatlar qattiq amal qgilinadigan Andijon, Buxoro, Namangan viloyatlarida
ham ajralish hodisasi bir tekisda ortib borayotganligini kuzatiladi. Eng muammoli tomoni ajralishlar mutlog
sonda 2015-2018 vyillarda quyidagi poytaxt shahar tumanlari Yashnobod, Shayhontohur, Olmazor,
Yunusobod, Mirzo Ulug‘bek tumanlarida hamda respublikamizning yirik Andijon shahri, Buxoro shahri,
Samargand, Navoiy, Qarshi, Nukus, Qo‘qon, Chirchiq va Farg‘ona shaharlarida nisbatan eng ko‘pligi
aniglandi. SHu boisdan bo‘lsa kerak Toshkent shahri ajralishlar umumiy koeffitsientining kattaligi bo‘yicha
ham birinchi o‘rinni egalaydi. Ayniqsa, Samarqand shahri oxirgi yillarda ajralishlar soniga ko‘ra etakchilik
gilayotganligi alohida demografik xavfni keltirib chigaradi.

4-jadval
O‘zbekiston Respublikasi aholisida ajralish hodisasining hududiy tarkibidagi o‘zgarishlar
yillar jami, ming shahar gishloq joylar, jami, % [shahar joylar, % | gishloq joylar, %
joylarlar, ming
ming
2010 yil 17,8 12,4 5,4 100 69,7 30,3
2011 yil 18,6 12,8 5,8 100 68,8 31,2
2012 yil 17,9 12,4 55 100 69,3 30,7
2013 yil 24 16,5 7,5 100 68,8 31,3
2014 yil 28,8 19,6 9,2 100 68,1 31,9
2015 yil 29,6 19,5 10,1 100 65,9 34,1
2016 yil 29,3 18,6 10,7 100 63,5 36,5
2017 yil 31,9 19,6 12,3 100 61,4 38,6
2018 yil 32,3 19,7 12,6 100 61,0 39,0

Manba: O°‘zR Davlat Statistika qo‘mitasi ma’lumotlari asosida tuzilgan.
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Mazkur ajralishlar holati bo‘yicha tumanlar guruhlanib o‘rganilgan tadqiq etilayotgan yillarda
G‘ijduvon, Yangiyo‘l, Shaxrisabz, Qibray, Asaka, Samarqand, Zangiota, Urgut, G‘ijduvon, Andijon,
Izboskan, Qibray, YAngiyo‘l, Pastdarg‘om, O‘rtachirchiq, Denov, Qo‘rg‘ontepa, Shaxrixon tumanlarida
ham ajralishlar miqdorining ko‘pligini ko‘rish mumkin. ljobiy tomonlardan biri respublikamizning
Mo‘ynoq, Tomdi, Nukus, Qorovulbozor, So‘x, Xiva, Taxtako‘pir, Qorao‘zak, Konimex, Arnasoy,
Y Angiobod, Zafarobod, Shumanay, Qonliko‘l, Mirzachul, Mubopak, Forish, Yangibozor, Paxtakor, Nurota,
Dehqgonobod tumanlari aholisida ajralishlar soniga ko‘ra eng kam ekanligi bilan ko‘zga tashlanadi. Mazkur
tumanlar avvalo aksariyati Qorqalpog‘iston Respublikasi va Jizzax viloyatida joylashganligini va ba’zilarida
aholisi miqdori o‘zi kamligini hisobga oladigan bo‘lsak etarlicha qonuniyatni aniqlash qiyin. Demografik
xavfsizlik nuqtai nazaridan ajralishlar miqdori kam bo‘lgan tumanlar shaharlar borgan sari kamayib
borayotganligi juda katta ijtimoiy-demografik muammolardandir. Masalan, 2015 yilda ajralishlar soni 50
tadan kam bo‘lgan tuman va shaharlar soni 25 ta bo‘lgan bo‘lsa, 2018 yilga kelib ular miqdori 20 taga [7]
teng bo‘lganligi ham buni tasdiqlaydi.

O‘zbekistonda ajralish hollarining ko‘payib borishiga ta’sir etuvchi omillardan yana biri -
aholining ma’lumotlilik darajasining oshib borishidir. Tadqiqotlarning ko‘rsatishicha, O‘zbekistonda
ajralishganlar salmog‘i oliy ma’lumotli aholi o‘rtasida nisbatan yuqoriroq. Aholining ma’lumoti gancha
oshib borgan bo‘lsa, mos ravishda ajralish koeffitsienti ham ortib borgan. SHunisi ¢’tiborliki, ajralgan
oliy ma’lumotli aholi tarkibida erkaklar salmog‘i yuqoriroq bo‘lib, 55—60 foizni [9] tashkil etadi. Oliy
ma’lumotli erkaklarning ajralishiga ko‘p hollarda rafiqalarining to‘ligsiz, o‘rta, o‘rta ma’lumotli bo‘lib,
ularling dunyoqarashi, turmush tarzi o‘zaro mos kelmaganligi sabab bo‘lgan.

Ajralish sabablari orasida eng katta ko‘rsatkich er-xotin dunyoqarashining mos kelmasligi, ya’ni
xarakterlarining bir-biriga zid ekanligi ko‘rsatilgan. Ushbu sabab bilan jami ajralganlarning deyarli har
uchtadan bittasi ajralib ketgan. Ajralgan oilalarning 10 foizini ana shunday oilalar tashkil etdi. Keyingi
yillarda aholi orasida ma’naviy-axloqiy me’yorlarning biroz susayishi natijasida er yoki xotin bir-biriga
xiyonat gilmoqgda. Ajralganlarning 12,1 foizga yaqini Xiyonat sababli ajralishgan. Bunday holatlarning
uchdan ikki qgismidan ortig‘i erkaklar tomonidan sodir etilgan, 30 foizi esa ayollar tomonidan yo‘l
go‘yilgan salbiy hollar bilan izohlanadi.

5-jadval
Ajralishlar soni dinamikasi
1991yil 2008 vil 2018 il
Mutlag soni, koef. Mutlag |  koef. Mutlaq koef.
kishi soni, soni,
kishi kishi

Oc<zbekiston 33367 1,6 16392 0,6 32326 1,0
Respublikasi
Qoragalpog‘iston Respublikasi 1042 0,8 539 0,3 1344 0,7
Viloyatlar:
Andijon 2377 1,3 670 0,3 4149 14
Buxoro 2552 1,5 1012 0,7 1755 0,9
Jizzax 749 0,9 520 0,5 1098 0,8
Navoiy - - 761 0,9 997 1,0
Namangan 1776 1,1 1152 0,6 2508 0,9
Samargand 2713 1,1 1644 0,6 3725 1,0
Surxondaryo 1446 1,1 732 0,4 1885 0,7
Sirdaryo 851 1,5 558 0,8 1112 14
Toshkent 5031 2,3 2236 0,9 3740 1,3
Farg‘ona 3467 1,5 1090 0,4 3070 0,8
Xorazm 758 0,7 676 0,5 1025 0,6
Qashgadaryo 1339 0,8 925 0,4 1626 0,5
Toshkent sh. 9266 4.4 3877 1,8 4292 1,7

Jadval O‘zbekiston Respublikasi davlat statistika qo‘mitasi ma’lumotlari asosida tuzilgan.

Ajralishlarga tobora avj olib ketayotgan ichkilik va giyohvandlik ham sabab bo‘lmoqda.
Erkaklarning spirtli ichimlik va giyohvandlik moddalariga ruju qo‘yishi hamda oilaga e’tiborsizligi tufayli
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oilalarning 18,7 foizi ingirozga yuz tutgan. Maxsus tadqigotlarning ko‘rsatishicha, barcha
ajralishlarning 3/1 gismi gaynona-kelin orasidagi janjallar tufayli sodir bo‘lmoqda. Ajralishning
kamayishiga olib kelgan omillardan ikkinchisi, davlat, din va xalq faollari tomonidan oilaga katta
e’tibor berilishidir.

Xulosa

Oc‘zgarishlar natijasi, ajralish sabablariga yigit-gizlarning oila qurishdagi ijtimoiy-igtisodiy va
ma’naviy etukligining past darajadaligi oilaning muvoffaqiyatli yashab ketishida bir gancha muammolarni
yuzaga keltirgan va ajralishlarga olib kelganligini ifodalamogda. Oila poklik-soflikka, sadogatga
asoslangan bo‘lsa, bunday oilalar hagiqatdan tinch-totuv, ahil bo‘lib yashaydi, aksincha bo‘lsa, er-xotin
raqiblar bo‘lib qoladi. Bunday oilalar esa jamiyatga moddiy va ma’naviy jihatdan ziyon etkazadi.

Oilaning mustahkamligi va farovonligini yuksaltirishda birinchi navbatda oiladagi ma’naviy
munosabatni, ya’ni bir oilada yashovchilar orasida mehr-ogibat, odob-ahlog, insoniy tuyg‘ularni oshira
borishga e’tiborni qaratmoq lozim. Yoshlarning oila qurishdagi ijtimoiy-igtisodiy va ma’naviy etukligini
oshirish, oilaning muvaffagiyatli yashab ketishidagi bir gancha muammolarni oldini olish, yangi tashkil
etilajak oilalarning poydevori mustahkam va sog‘lom oila bo‘lishi uchun yoshlarga oila qurishning nozik
sirlarini maktabdan boshlab o‘rgatish lozim. Ularga oila axloqi, madaniyati, shuningdek turmushning ba’zi-
bir giyinchiliklarga bardoshli, chidamli qilib, ularni oilaviy hayotga tayyorlamoq lozim.
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IQLIM O‘ZGARISHINING QASHQADARYO XAVZASI SUV RESURSLARIGA TA’SIRINI
BAHOLASH

Axmedova T., Gafurov A., Xudoyshukurov Q., Radjabov A.
Gidrometereologiya ilmiy-tekshirish instituti

Annotatsiya. tadgigot ishida Qashqgadaryo havzasidagi suv resurslarini bashorat gilish daryolari
gidrologik rejimining to‘yinish turiga bog‘liglik masalari ko‘rib chigilgan. Xududning kelgusida xalq
xojaligi faoliyatida samarali garorlar qabul qilish uchun ma’lumotlar sifatini va ulardan foydalanish
imkoniyatini oshirish masalalari yoritilgan.

Kalit so‘zlar: Suv resurslari, adaptatsiya, iqlim, prognoz, qor qoplami, muz, xavza to‘yinish turi,
ogim

OueHka BANSIHUS M3MEHEHHe KJIMMAaTa Ha BOJHbIe pecypchl 6acceiina pexn Kamkanapbsu

AnHoTamus. B craThe paccMaTpuBarOTCS pe3yNbTaThl 3aBUCHMOCTH THAPOIOTHYSCKOTO PekuMa
OT TUTA MHUTaHU PeK MPH MPOTHO3UPOBAHUU BOTHBIX pecypcoB. OCBEUICHBI BOMPOCH IO MCIIOIB30BAHUS
MOTYYEHHBIX PE3YIBTATOB MPU MPUHATHN (P (QEKTUBHBIX pelIeHUH B HAPOAHOXO3IHCTBEHHH NESITENEHOCTH
HA MTEePCICKTUBY.

KiroueBbie ciaoBa: BOIHBIC pECypCHl, amanTamus, KINMaT, IPOTHO3, CHEXHBIH IIOKPOB,
nen.0acceifH , TUTI MATAHUS, CTOK
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Assessment of the impact of climate change on water resources of Kashkadarya basin
Abstract. The study considers the dependence of the hydrological regime of rivers on the type of
saturation of the forecasting of water resources in the Kashkadarya basin. The issues of improving the
quality of data and access to them for effective decision-making in the future economic activities of the
region are covered.
Keywords: water resources, adaptation, climate, forecast, snow cover, ice, basin saturation type,
flow

Kirish

Suv — bu aholi, igtisodiyot va aynigsa qishloq xo0‘jaligi ishlab chigaruvchilari hayoti va faoliyati,
shuningdek ekologik muvozanatni saglash uchun zarur tabiiy resurs hisoblanadi. Bugungi kunda global
miqgiyosda kechayotgan iqlim o‘zgarishi jarayon natijasida Yer sharida, ayniqsa uning arid mintaqalarida
suv resurslari tagchilligi yildan-yilga kuchliroq sezilmoqda. Sayyoramizning deyarli barcha hududlarida
bugungi kunda kuzatilayotgan iqlim o‘zgarishining suv resurslarga ta’siri ma’lum darajada muammolarni
keltirib chigarmoqda.

Butun Markaziy Osiyodagidek, O‘zbekistonga ham iglim o‘zgarishi avvalo, hududning asosiy
daryolarini shakllantiradigan tog® muzliklarining erishi bilan tahdid soladi. So‘nggi 50-60 yil davomida
muzliklar maydoni taxminan 30% gqisqargan. Taxminlarga ko‘ra, havo harorati 2°S darajaga oshsa
muzliklar hajmi 50%ga, 4°S darajaga isiganda — 78%ga kamayar ekan.

Oc‘zbekiston suv resurslarining kelgusi balansiga mintaganing asosiy daryolari shakllanadigan
muzliklarning jadal erishi, iqlim o‘zgarishining boshqa jihatlari, shuningdek aholining suvga ortib
borayotgan ehtiyojlari va sanoatning rivojlanishi ta’sir ko‘rsatadi. Iqlim o‘zgarishi sharoitida muzliklarning
degradatsiyasi kelgusida suv resurslaridan foydalanishga ta’sirini o‘rganishbugungi kunning dolzarb
mvzusidir.

Dolzarbliligi. O‘zbekistonda suv taqchilligi vaziyati qo‘shni mamlakatlardan suv yetkazib
berilishiga nihoyatda bog‘liq ekanligi bilan yanada murakkablashadi (iste’mol qilinadigan suvning 80%
respublika hududiga tashgaridan keladi).

So‘nggi yillarda O‘zbekiston tomonidan foydalaniladigan suv resurslarining yillik hajmi o‘rta
hisobda 51-53 km®.ni tashkil etadi va bu umumiy olingan suv hajmining o‘tgan asr 80-yillariga

nisbatan jiddiy tarzda (20%) qisqarganini ko‘rsatadi (shu bilan birga, mamlakat aholisi 1,5-2
baravarga ko‘paygan). Ko‘rinib turibdiki kelgusida suv bilan bog‘liq vaziyat fagat yomonlashadi.

Ma’lumki, hozirgi kunda yurtimizda aholining 51% qishloq joylarda yashaydi. Birog gishlog
xo‘jaligi mahsulotlarining mamlakat yalpi ichki mahsulotidagi ulushi 17% dan oshmaydi. Agrar soha
mahsulotlarini gayta ishlash hajmi esa 10%ga ham yetmaydi. Holbuki, rivojlangan davlatlarda bu
ko‘rsatkich 50% dan ko‘pdir.

Respublikada muhim o‘rin tutgan agrar sohani yanada isloh qilish, yer, suv resurslaridan samarali
va oqilona foydalanish, tuproq unumdorligini saqlash, qayta tiklash va hosildorlikni oshirishni ta’minlash,
igtisodiyotni erkinlashtirish jarayonlarini hamma sohalarda rivojlantirish muhim omil bo‘lib, davlatimiz yer
va suv siyosatining asosiy gismini tashkil gilmogda. Mamlakatimiz sharoitida suv resurslarining 90% dan
ortig‘i sug‘orishga ishlatiladi, qolgan qismi esa sanoatda, ichimlik va kommunal-maishiy magsadlarda
foydalaniladi.

Sug‘orma dexqonchilik sharoitida tabiatdan oqilona foydalanishning o‘ziga xos xususiyatlaridan
biri - yer va suv resurslaridan to‘g‘ri foydalana bilishdir. Chunki, suv resurslaridan noto‘g‘ri foydalanish
sugoriladigan yerlarda ekologik-igtisodiy nuqtai nazardan noma’qul jarayonlarning kuchayishiga va
natijada ekin ekiladigan yerlar mahsuldorligining kamayishiga hamda sug‘oriladigan yerlar meliorativ
holatining buzilishiga olib keladi.

Asosiy gism

Mavjud suv resurslaridan foydalanishdagi ko‘pgina muammolar Respublikaning janubiy qismida
joylashgan Qashqadaryo xavzasi misolida ham yaqqol ko‘rinadi.

Qashqadaryo viloyati O‘zbekistonning tekisliklar, tog® va tog‘oldi hududlariga hamda o‘ziga xos
tabiiy va iqlim sharoitlariga ega bo‘lgan hududdir. Umumiy sarhadlari uzunligi 795 kilometrni tashkil etib,
shuning 400 kilometri tog* tizmalari orqali o‘tadi. Uning jami hududi 28,4 ming km? bo‘lib, Respublika yer
maydonining 6,3%ni tashkil etadi. U maydoni jihatdan Albaniya, Niderlandiya, Belgiya va Armaniston
davlatlarining maydoni bilan tengdir.

Qashgadaryo vohasida sug‘orma dehqonchilik jadal sur’atlarda rivojlangan, shu sababli
Qashgadaryo va uning irmoqlarining suvlari butunlay sug‘orishga sarflanadi. Qashqadaryo havzasida 3122
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daryo va soylar mavjud. Ulardan 149 ta daryoning uzunligi 10 km dan ortiq, 33 tasining uzunligi — 20 km
va undan uzunroq. Kuzatishlar O‘zgidromet xodimlari tomonidan daryoda joylashgan 11 ta gidrologik
postlarda olib boriladi. (1- rasm).

Hudud suv resurslarining asosiy gismini Qashgadaryo va uning irmoglari tashkil etadi. Undan
tashqari rayonda bir gancha muzliklar ko‘llar va buloglar uchraydi. Masalan, Yakkabog‘daryo, Ogsuv va
Tanxozdaryolarning suv to‘plash maydonlari yuqori qismlarida 70 ga yaqin kichik muzliklar mavjud
(ularning maydoni 15,51 km?). Bu muzliklar daryolarning to‘yinishida salmoqli o‘rinni egallaydi
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1-rasm. Qashgadaryo xavzasining gidrografik haritasi

Qashgadaryo  (quyi ogimida Maymanog daryo) havzasining maydoni 12 ming km? bo‘lib, u
Tojikistonning Sug‘d viloyatidagi Hisor tizmasining g‘arbiy tarmog‘i bo‘lgan Obixunda tog‘larining
shimoliy yonbag‘ridagi Tovtosh dovonidan 1,5 km shimoliy sharqda 2960 m balandlikdan boshlanib,
Muborakka yetmasdan qumlarga singib ketadi. Ogsuv irmog‘i qo‘shilgandan so‘ng daryo vodiysi kengayib
tekislikka chiqqach, Tanxoz, Yakkabog‘daryo, Langar, G‘uzordaryo kabi irmoqlarini qo‘shib oladi (1-
rasm).

Qashqadaryo havzasi shakllanish hududidagi o‘rtacha ko‘p yillik ogim tagsimlanishi 1- jadvalda
ko‘rsatilgan. [5].
Qashgadaryo vohasining tog‘li va tog‘oldi hududlarida bir qancha buloglar mavjud. Mazkur buloglar
daryolarning to‘yinishida ham ma’lum miqdorda ahamiyat kasb etadi. Ularning ko‘pchiligidan ichimlik
suvi sifatida foydalinib kelinmoqda. Misol uchun Ko‘kbuloq (160-170 1/s) O‘rinbuloq, Chinorota bulog‘i
(30-35 I/s) Qorabulog (800 I/s) Qaynarbulog (85-90 I/s), Haydarbulog (250-350 1/s) larni sanab o‘tish
mumkin.

1-jadval
Qashgadaryo havzasining suv resurslari
(V.E. Chub ma’lumotlariga ko‘ra)
W, Okim
Daryo — gidrostvor nomi kF'z H, km| min, Q3 M, » | Kalinligi h, A Cv
m md | m /s | I/s-km mm ogim

Qashgadaryo - Varganza q. 511 | 1,80 |164,5|5,22 | 10,2 322 0,165 0,387
Jinnidaryo - Jauz q. 152 | 1,97 | 49,1 | 156 | 10,3 323 0,108| 0,39
Qorabulog 22,0119 | 37,4 |1,19| 456 1438
Okdaryo - Hisarak g. 755 406 |129| 17,1 537 0,666 | 0,347
Qorasu -Ulyan g. 139 | 1,83 | 49,4 | 157 | 11,3 357 0,287 | 0,386
Tanxozdaryo - Kosatarash q. 438 | 2,21 |129,2|4,11| 9,44 297 0,449 | 0,304
Yakkabog‘daryo - Tatar g. 514 | 2,73 |192,6|6,11 | 121 382 0,444| 0,292
Tirna - Ishkent g. 151 | 2,34 | 43,4 1138 | 911 287 0,168 | 0,410
Guldaryo - Guldara g. 2441234 | 57 018 | 7,36 238 0,435| 0,338
Jar - Qanjig‘ali q. 124 | 1,37 | 42,2 | 1,34 | 10,8 341 0,009| 0,510
Langar — Kaltasoy g. 180 | 1,79 | 23,3 | 0,74 | 4,09 129 0,223 | 0,437
Kichikuradaryo — Gumbuloq g. 2000| 1,42 | 53,2 | 1,69 | 0,84 26,6 0,134 1,03
O‘radaryo - Bozortepa g. 1250| 1,85 | 151,8|4,81 | 3,85 121 0,248 | 0,476
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Hududni tog‘li qismida hammasi bo‘lib yiliga o‘rtacha 1,6 mird. m*® suv miqdori hosil bo‘ladi.
Mutaxassislarning hisob-kitoblariga ko‘ra, Kitob, Shahrisabz botig‘i va Qashqadaryoning yuqori ogimidagi
to‘rtlamchi davr yotqiziqlari orasidagi yer osti suvlarining zahira miqdori 1,0 mln. m® dan ko‘proq bo‘lib,
ular 5500 ga yaqin artezan quduglar orgali olinadi.
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2-rasm. Qashqadaryo havzasidagi daryolarning yil davomida suv sarflarining o‘zgarish dinamikasi

Daryo o‘ng irmog‘i O°‘rtabulogning (Forob gqishlog‘i yonida) quyilishigacha Shinchasoy deb
ataladi. Uning uzunligi 332 km, suv yig‘ish maydoni 8750 km? Hozirgi kunda uning suvi ko‘plab
sug‘orishga sarflanishi ogibatida ancha yuqorida tugab golmoqda.

Qashqadaryo viloyatida ekinbop yerlar bilan suv resurslari o‘rtasidagi tafovutga barham berish maqgsadida
bir gancha ishlar qilindi. Natijada antropogen gidrografik tarmoqlar hosil bo‘ldi. Jumladan, Qashqadaryoda
Chimqgo‘rg‘on suv ombori, G‘uzordaryoda esa Pachkamar suv ombori qurildi. Daryolar suvidan unumli
foydalanish magsadida bu hududda 15 ta suv ombori barpo etilgan. Suv omborlari sug‘orishdan tashqari,
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bahor oylarida bo‘ladigan suv toshginlarini oldini olishda juda qo‘l keladi.

Bundan tashgari Qashqgadaryo havzasiga Zarafshon daryosidan suv keltiruvchi Eski Anhor kanali
hamda 1969-1970 yillar davomida qudratli nasos stansiyalari o‘rnatilib, Amudaryo suvini keltiruvchi
Qarshi magistral kanali qurib bitkazildi. Uzunligi 200 km dan ortiqgroq bo‘lgan bu kanal Qashgadaryo
etagiga sekundiga 70 m®, ya’ni butun Qashqgadaryo havzasining yillik ogimidan deyarli 1,5 barobar ko‘p
suv keltirmoqda.

O‘zbekiston Respublikasi Gidrometeorologiya xizmati markazi (O‘zgidromet) ma’lumotlariga
asosan Qashqgadaryo suv havzalaridagi suv resurslarining bugungi kundagi holatini baholash mumkin.

Tadqiqot ishida daryo oqimining yil davomida o‘zgarish dinamikasi tahlil qilindi. Buning uchun
havzadagi yirik daryolar — Qashqgadaryo (Varganza q.), Jinnidaryo (Jauz q.), Tanxozdaryo (Qatag‘on q.),
Yakkabog‘daryo (Tatar q.) va Oqdaryo (Xazarnova q.) postlarida qayd etilgan o‘rtacha oylik suv sarflari
haqgidagi ma’lumotlar asosida daryo oqimining yil davomida tagsimlanish o‘rganib chiqildi (2-rasm).
V.L.Shuls va L.I.Shalatovalar Qashqadaryo havzasi daryolarini to‘yinish xususiyatiga ko‘ra 3 guruhga
ya’ni, qor-muzlik; gor va qor-yomg‘ir suvlari bilan to‘yinadigan turlarga ajratadi:[23].

Qashgadaryo gor-yomg‘ir suvlaridan to‘yinadigan daryolar turiga kiradi. Daryoning o‘rtacha yillik
suv sarfi Varganza qishlog‘i yonida - 4,1 m*sek.dan 1,45 m*/sek.gacha, Chirogchi gishlog‘i yonida eng
ko*p suv sarfi 781 m?/sek. dan (kop suvli yilda) 21,4m®/sek.gacha (kam suvli yilda) bo‘ladi.

Grafiklardan daryo oqimining oylar bo‘yicha o‘zgarish dinamikasi turlicha ekanligini ko‘rish
mumkinki. O‘rganilgan barcha daryolarda o‘rtacha oylik suv sarflarining maksimal giymatlari iyun oyiga
to‘g ri kelsa, minimal qiymatlari dekabr—yanvar oylarida kuzatilgan. Ogsuv daryosida iyun—avgust oylarida
oqimning 72% oqib o‘tsa, Yakkabog‘daryoda may—iyunda 46%, Tanxozdaryoda esa 39%. Ushbu daryolar
Qashqadaryo oqimining shakllanishida muxim rol o‘ynaydi.

Qor-muzlik suvi bilan to‘yinadigan daryolarga Yakkabog‘daryo, Tanxozdaryo va Ogsuv daryolari mansub
bo‘lib, ular asosiy suvini havzada to‘plagan qor suvlaridan oladi. Muzlik suvi esa ikkinchi o‘rinda turadi.

To‘yinish xususiyatlariga ko‘ra qor muzlik suvi bilan to‘yinadigan mazkur daryolarda to‘linsuv
davri havzaning boshga daryolariga nishatan kechroq kuzatiladi. Ayni paytda, bu daryolar havzaning eng
sersuv daryolari ham hisoblanadi[14].

Har uchchala daryoda ham eng ko‘p suv sarflari asosan iyun oyiga, eng kam suv sarflari esa

dekabr-yanvar oylariga to‘g‘ri keladi. Bu daryolarda ogimning yil davomida tagsimlanishi juda notekis.
Qor suvi bilan to‘yinadigan daryolarga suv yig‘ish maydonining o‘rtacha balandligi 1823 metrga teng
bo‘lgan Qashqadaryo kiradi. Bu daryoda eng ko‘p o‘rtacha oylik suv sarflari aprel oyida va eng kam
o‘rtacha oylik suv sarflari esa yozning oxiri va kuzning boshida kuzatiladi (3-rasm).
Jinnidaryo, Qorasuv, Turnabuloq, Langar va Guzordaryolar qor-yomg‘ir suvlari balan to‘yinadigan
daryolardir. Suv sathlari o‘zgaruvchan, ya’ni suv to‘plash maydonlari pastda joylashgan va erigan qor
suvlari hisobiga to‘yinadi. Shuning uchun eng ko‘p suv sarflari asosan aprel oyida kuzatiladi. Lekin, ularda
ogim miqdori aynigsa, eng ko‘p suv sarflari yil sayin o‘zgarib turadi, chunki ularda to‘linsuv davri ko‘proq
jala yomg‘ir hisobiga hosil bo‘ladi.

Qashqgadaryoning o‘ng irmoqlari orasida nisbatan sersuv Qalgimasoy va Oyoqchisoylardir.

Qalgimasoyning o‘rtacha yillik suv sarfi 2,88 m®%s, o‘rtacha ogqim moduli 7,9 I/s-km?. Oyoqchisoyda bu
ko‘rsatkichlar 1,37 m%s va 10,9 I/s-km? ga teng.
Qashqadaryo havzasining tog‘li gismida (8780 km?) hammasi bo‘lib o‘rtacha hisobda sekundiga taxminan
50 m® yoki yiliga 1575 min.m*® migdorda oqim hosil bo‘ladi. Qashqadaryo havzasining o‘rtacha oqim
moduli 5,7 I/sek-km? ga teng. Havzaning tog‘li qismida hosil bo‘lgan ogimning hammasi uning tekisliklar
qismidagi yerlarni sug‘orish uchun sarf etilib,qolgan qismi bug‘lanib ketadi.

Daryolarning to‘yinishida ishtirok etuvchi manbalardan har birining yillik ogimga qo‘shgan
hissasini migdoriy baholash uslubi hali takomiliga yetmagan. Bu sohadagi dastlabki ishlar XX asrning
o‘rtalarida M.I.Lvovich tomonidan amalga oshirilgan bo‘lib, u daryolarning to‘yinish manbalari bo‘yicha
tasnifini ishlab chiqdi. [ ]. O‘zMU gidrolog olimlari tomonidan mazkur tasnif yanada takomillashtirilib,
gaysi turga mansubligini belgilovchi mezonlar ishlab chigildi. (2 jadval).

2-jadval

Daryolarning toyinish sharoitiga bog‘liq holda qaysi turga
mansubligini belgilovchi mezonlar
(F.Xikmatov ma’lumotlari bo‘yicha)

To‘yinish sharoitiga bog‘liq holda Daryolar qaysi turga kirishini ko‘rsatuvchi mezonlar
daryolarning turlari w Whii-ix yillik Suv eng ko‘p
§ =X ogimga nisbatan | bo‘ladigan oylar
Wii-vi % hisobida
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Muzlik-gor suvlaridan to‘yinadigan

daryolar 1,00 >38 VII, VIII
Qor-muzlik suvlaridan to‘yinadigan . .

daryolar 0,99 + 0,26 37 + 17 V, VI

Qor suvlaridan to‘yinadigan daryolar 0,25 +0,18 16 =12 Vv,V
Qor-yomg‘ir suvlaridan to‘yinadigan . .

daryolar 0,17 + 0,001 11+0 1, v, v

Demak, V.L.Shuls tasnifi va yukoridagi jadvalga asosan Qashgadaryo xavzasidagi daryolar
to‘yinish tasnifiga ko‘ra quyidagi turlarga bo‘linadi:

Muzlik-qor suvlaridan to‘yinadigan daryolar — Oqdaryo;

Qor-muz suvlaridan to‘yinadigan daryolar - Tanhozdaryo, Yakkabogdaryo;

Qor suvlaridan to‘yinadigan daryolar —G‘uzor daryosi

Qor-yomg*ir suvlaridan to‘yinadigan daryolar - Qashgadaryo, Jinnidaryo.

Ma’lumki, iglim o°zgarishi sharoitida Qashqadaryo xavzasidagi daryolarning oqim miqdoriga
havo harorati va vyillik yog‘in miqdorining ta’siri katta. Kuyidagi grafiklarda Kashkadaryo xavzasi

xududida iqlim o‘zgarishi ko‘pyillik dinamikasini ko‘rishimiz mumkin.
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3-rasm. Qashqadaryo viloyatining ko‘p yillik o‘rtacha haroratining oylar bo‘yicha o‘zgarish dinamikasi.
Bu yerda a) 1920-1969 yillar; b) 1970-2019 yillar.
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4-rasm. Qashgadaryo xavzasining ko‘pyillik o‘rtacha yog‘in miqdori. Bu yerda a) 1920-1969 yillar; b)
1970-2019 yillar.

Oxirgi yuz yillikda Qashqadaryo havzasida yog‘in miqdori dinamikasi bo‘yicha fikr yuritadigan
bo‘lsak, birinchi yarmida fevralda ko‘paygan bo‘lsa, yanvar, mart, aprel, may, iyun, oktyabr, noyabr,
dekabr oylarida esa pasaygan ikinchi yarim yillikda yog‘ingarchilikmart oyida oshgan bo‘lsa yanvar fevral,

aprel, sentyabr, dekabr oylarida kamaygan.
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5-rasm. Qashqadaryo havzasida ko‘pyilliko‘rtacha harorat va yog‘ingarchilik miqdori orasidagi bog‘liglik.
Bu yerda a) 1920-1969 yillar; b) 1970-2019 yillar

3-jadval
Qashgadaryo havzasida havo harorati va yog‘ingarchilik migdorining o‘zgarishini taqqoslash javdvali
Davr 1920-1969 yy. 1970-2019 yy
O‘rtacha ko‘pyillik harorat 15,7 C° 16,7 C°
O‘rtacha ko‘pyilik yog‘in miqdori 226,7mm 232,2 mm.

Ko‘rinib turibdiki, o‘tgan asrning 1920-1969 yillar oraligidagi davrga nisbatan keyingi 40 vil
davomida Qashqadaryo viloyatida o‘rtacha yillik harorat +1 C°ga va yog‘in miqdori 5,5 mmga oshgan, bu
esa 0‘z navbatida gishloq xo‘jaligi ekinlarining vegetatsiya davri ham oldinga surilganini ko‘rsatadi (5
rasm).

Mutaxassislar tomonidan sug‘orishda ishlatiladigan suv miqdori 2050 yilga borib 15%ga
kamayishi bashorat qilinmoqda, bu esa butun xalq xo‘jaligiga, aynigsa axoli suv ta’minotiga salbiy ta’sir
ko‘rsatadi. Transchegaraviy daryo hisoblangan Amudaryo havzasidagi Qashgadaryoning gidrologik
rejimning o‘zgarishi, suv toshqini, suv bilan bog‘liq bo‘lgan kasalliklarning kuchayishi, qurg‘oqchilik
oqibatida hosil bo‘ladigan hosildorlikning yomonlashuvi kuzatilishi mumkin.

Xulosa

Olib borilgan tadqgiqotlardan ko‘rinib turibdiki, bugungi kunda zamonaviy texnologiyalar:
geoaxborot tizimi (GAT) va masofadan zondlash ma’lumotlari yordamida dunyo olimlari tajribasidan kelib
chigib, Qashgadaryo xavzasi misolida suv resurslardan ogilona foydalanishda ragamli haritalar tizimini
yaratish igtisodiy va ijtimoiy sohalarda birmuncha yengillik va qulay imkoniyatlar beradi.

Zamonaviy texnologiyalar: jumladan geoaxborot tizimi (GAT) va masofali zondlash ma’lumotlar
elektron ko‘rinishda bo‘lib, hududiy hamda mintaqaviy kesimdagi suv resurslaridan to‘g‘ri va barqaror
foydalanishning istigbolli strategiyasi ishlab chigishda asosiy omil hisoblanadi.

Olingan natijalarga tayanib xulosa gilishimiz mumkinki, xavzada oxirgi 100 yillikning birinchi
yarmiga nsibatan ikiknchi yarim yillikda vegetatsiya davrining oldinga surilgani bevosita iqlim o‘zgarishi
bilan bog‘liq ekanligini ko‘rsatadi.

Daryolarning to‘yinish turiga qarab, xavza joylashgan hududda gidrologik rejimi asosida berilgan
tavsiyalarga tayangan holda kelgusida kishloq xo‘jaligi ekinlarinining qanday turlari va navlarini ekishni
mutassadi tashkilotlar to‘g‘ri belgilay olish imkoniyati bo‘ladi degan xulosa kila olamiz.

Tadgiqot natijalar manfaatdor tashkilotlarga, jumladan hukumat, fermer va tadgiqotchilarga
magbul qaror gabul qilish uchun ishlatilishi ko‘zda tutilgan. Chunki daliliy natijalarga asoslangan tadgiqot
natijasi mavjud suv resurslaridan samarali foydalanishning oldindan rejalashtirish imkonini yaratadi.
Demak bugungi kunda mavjud haritalardan foydalanishning cheklanganligi va ularning asosan qog‘oz
ko‘rinishda ekanligi zamonaviy dasturlar yordamida innovatsion texnologiyalarni keng miqiyosda amalga
oshirishni taqozo etadi. Bu borada mualliflar ozgina bo‘lsa ham o‘z hissamizni ko‘shgan bo‘Isak oldimizga
go‘yilgan maqsadga erishgan bo‘lamiz.
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UDK: 551.482.214
ZIRABULOQ VA ZIYOVUDDIN TOG’LARINING SHIMOLIY YONBAG’IR
TEKISLIKLARIDA ANTROPOGEN TASIR TUFAYLI YER OSTI SUV SIFATIDAGI
O’ZGARISHLAR

Raxmatullayev A., Nurliboyev H., Bekqulov 1., Fayzullayev J., Abduvaitov A.
Samargand davlat universiteti

Annotatsiya: Maqolada tog’oldi tekisliklarida sug’orma dehqonchilik rivojlangandan keyin qudug
suvlari sho’rligi oshib ko’p joylarda ichimlik uchun yarogsiz holatga kelganligi aniq ma’lumotlar bilan
ko’rsatilgan. Quduq suvlaridan suv namunalari olinib ularning minerallashish darajasi, suv qattigligi,
vodorod ko’rsatkichi, asosiy anionlar va kationlar aniglangan.

Kalit so’zlar: lyoss, liyossimon jinslar, karbonatlar, sulfatlar, xloridlar, anionlar, kationlar, gips,
ruxsat etilgan me’yor (REM).

Changes in groundwater quality due to anthropogenic impact on the northern sloping plains of
the Zirabulak and Ziyovuddin mountains

Abstract. The article, based on specific materials, shows that after the development of irrigated
agriculture in the foothills of the plains, in many areas, the salinity of well water rose sharply, and they
became unsuitable for drinking. Based on samples of well water, the main anions and cations, indicators of
hydrogen, mineralization, and water hardness are determined.

Key words: loess, loesslike rocks, carbonates, sulfates, chlorides, anions, cations, gypsum,
maximum permissible concentration (MPC)

N3menenune kavecTBa MOA3eMHBIX BOJI H3-32 AHTPONOTeHHOI0 BO31eHCTBHS HA CeBEPHBIE
CKJIOHBI rop 3upadyJiak u 3uiloByAIMH
AHHOTaIMAA. B CTaThe HA OCHOBE KOHKPETHBIX MAaTEpHANIOB ITOKAa3aHO, YTO IIOCIE PA3BUTHSL
OpOIIAEMOro 3eMJICNENUs B IPEArOPHBX PaBHUHAX, BO MHOTHX YYacTKaX COJEHOCTH KOJOJIE3HBIX BOJ
PE3KO TOMHANACH, W OHU CTadM HE NPUTOOHBIMH TS IHUThA. Ha OCHOBE 00pasoB KOJOAE3HBIX BOII,
OIpeeNeHbl OCHOBHBIC aHWOHBI M KATHOHBI, IIOKA3aTEeNN BOAOPOIa, MUHEPATH3AIUH, KECTKOCTH BOMEI.
KiroueBbie ciaoBa: n€cchl, JECCOBHIHBIE TOPOIBI, KapOOHATHI, CyIb(aThl, XJIOPUABI, aHUOHBI,
KaTHOHBI, THIIC, IPEAENHO A0 myctuMas korneHTpanwns ([11K)
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Kirish.

Respublikamizda sug'orishga qulay, tekis, hosildor yerlar yirik daryo vodiylarida golmaganligi
sababli, sug'orish uchun tog’ oldi tekisliklaridagi notekis yerlarni ham o’zlashtirga kirishildi. Bu bir gancha
ekologik muammolarni Keltirib chigarmoqda. Birinchidan, notekis relefli gir-adirli hududni bir tekis
sug'orish qiyin, ogibatda, gishlog xo’jalik ekinlari hosildorligi katta bo’lmaydi va tuproq eroziyasi
kuchaymoqda. Ikkinchidan, yer usti va yer osti suvlarining pastliklarga garab harakati tufayli qirliklar
o’rtasidagi botiglarda tuprog sho’rlanishi, grunt suvlari sho’rligi oshishi kuchaymogqda. Uchinchidan,
tog'oldi tekisliklaridan daryo vodiylari tomon tuzlar harakati kuchaydi, ogibatda, tog’oldi tekisliklaridagi
sug’oriladigan yerlardan bir necha kilometr ba’zan, o’nlab kilometr uzoglikdagi yerlarda ham gurunt suvlar
minerallashuvi, qattigligi va boshga kimyoviy ko’rsatkichlarda o’zgarishlar kuzatilmogda. Ushbu
jarayonlarni Zirabulog va Ziyovuddin tog'larining shimoliy yon bag’ridagi tog’oldi tekisliklari misolida
ko’rib chigamiz.

Zirabulog va Ziyovuddin tog'lari Zarafshon tizmasining g’arbiy gismida joylashgan bo’lib,
ularning dengiz sathidan balandligi 1000 metrdan oshmaydi. Zirabulog tog’i sharqdan Jom botig’i orgali
Qoratepa tog’laridan, g’arbda Qarnob botig’i orgali Ziyovuddin tog’laridan ajralib turadi. Tog’ janub
tomondan Qarnob cho’li, shimol tomonda Ulus cho’li bilan o’ralgan. Hududning eng shimoliy gismi
Zarafshon vodiysi bilan tutashib ketgan.

Zarafshon tizmasining eng g’arbida joylashgan Ziyovuddin tog’lari g’arb tomonda Buxoro vohasi,
janub tomonda O’rtacho’l tekisligi va shimol tomonda tog’oldi tekisliklari Zarafshon vodiysiga tutashadi.
Zirabuloq va Ziyovuddin tog’lari sharqdan g’arbga 100 km ga cho’zilgan. Gersin tog’burmalanishida hosil
bo’lgan tog’lar paleozoy erasining ohaktoshlari, slaneslari, qumtoshlaridan tarkib topgan va tog’larning bir
nechta joylarida intruziv otqindi jinslar-granitlar, granodioritlar uchraydi.

Asosiy gism.

Tog’oldi tekisliklarida qadimgi kristall jinslar ustlarini bo’r, paleogen va neogen davr yotgiziglari
qoplagan. G.A. Fedatova [10] ma’lumotlari bo’yicha Ulus cho’lida paleozoy erasiga oid tog’ jinslari 600
metr chuqurlukda yotadi. Neogen yotgiziglari ustida 10-15 metrdan 70 metr galinlikdagi to’rtlamchi davrga
oid lyoss va lyossimon jinslar yotgizilgan [6]. Lyoss va lyossimon jinslar tarkibi korbonatlarning ko’pligi
bilan ajralib turadi. Ba’zi geologlar fikricha [3,4,5] lyosslarda karbonatlar miqdori ularning genezisiga,
hamda karbonatlar hosil bo’ladigan manbalarga yani, kalsit (CaCO3z) dolomit (CaMg(COs),) va
magnezitlarga (MgCOs) bog’ligdir. Lyoss va lyossimon jinslarda karbonatlar alohida oq donachalar,
ildizsimon shakllarda, plyonkaga o’xshagan rang va boshqa ko’rinishlarda uchraydi.

Lyoss jinslarda karbonatlar miqdori tog” hududlarda 27,2 dan 31 % gacha, tog’oldi tekisliklarda 26
dan 29 % gachani tashkil qiladi. Karbonatlar sug’orilmaydigan yotqiziqlarda 25 dan 30 % gacha,
sug’oriladigan yerlarda 20 dan 29 % gacha mavjudligi aniqlangan. Umuman sug’oriladigan yerlarda
karbonatlar migdori sug’orish hisobiga 35 % gacha kamaygan [6].

Lyoss va lyossimon jinslar bilan qoplangan sug’oriladigan va sug’orilmaydigan yerlarda suvda
eriydigan tuzlar migdori ancha farg giladi. Masalan, sug’orilmaydigan yerlarda korbanatlar 7,6 % dan 40
% gacha, xloridlar 5-9 %, sulfatlar 6-31 % ni tashkil giladi. Sug’oriladigan yerlarda karbonatlar 21-31 %,
xloridlar 3-8 %, sulfatlar 15-21 % ni tashkil qiladi [6]. Sug’orilmaydigan yerlarda karbonatlarning ko’pligi,
xlorid va sulfatlarning kamligi ko’rinib turibdi. Buning sababi, lyoss va lyossimon jinslarda sug’orish
jarayonida suvda osonrog eruvchi xlorid va sulfatlar ko’proq yuvilib turadi.

Lyossimon jinslar Zirabulogq va Ziyovuddin tog’lari atrofidagi tog’oldi tekisliklarida tarqalgan
tuproglar uchun ona jinslar xisoblanadi. Zirabuloq tog’larining shimoliy yonbag’irlaridagi tog’oldi
tekisliklarida, Ulus cho’lining tog’ga tutash gismlarida va Narpoy kanalining boshlanish gismida och bo’z
tuproglar tipik bo’z tuproglar bilan almashinadi. Bo’z tuproglarning kimyoviy tarkibining o’ziga hos
hususiyatlaridan biri, karbonatlarning ko’p bo’lishi va gumusning kamligidir. Bo’z tuproglarda
karbonatlarning migdori 10-20 % dan 20-22 % gacha o’zgarib turadi [2]. Karbonatlar migdori lyossimon
tuprog ostidagi jinslarda 25 % dan 30 % gacha bo’lishi aniglangan. Ona jinslardan tuproglarga o’tgan
karbonatlarning bir gismi yuvilib, gisman goladi.

M.A. Rish [9] tomonidan Ulus cho’lida olib borilgan tadqiqotlarda tipik bo’z tuproqlarning
chirindi gatlamida gumus miqgdori 1,9-2,29 % ni, och tusli bo’z tuproglarda 1,2-1,4 % ni tashkil gilgan. Och
tusli va tipik bo’z tuproglarda 150-180 va 200 sm chuqurliklarda gips va suvda oson eriydigan tuzlar
uchraydi.

Yer osti suvlarining kimyoviy tarkibiga ta’sir ko’rsatuvchi omillarga hududning tuproq qatlami,
tuproq osti yotqiziqlar, tog’ jinslari, tuproglardagi tirik organizmlar, hamda joyning iglim sharoitlari kiradi.
Atmosfera yog’inlari hamda yerni sug’orishda ishlatiladigan suv, tuproglarga shimilib undagi oson
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eruvchan tuzlarni eritib, yuvib pastga olib tushadi, natijada suvda ionlar, erigan gazlar, organik moddalar
miqdorida kuchli o’zgarishlar ro’y beradi. Bu turli tabiat zonalarida turlicha sodir bo’ladi. Bu jarayonni
tagqgoslash uchun O.A. Alyokinning [1] quyidagi jadvalidan foydalanamiz (1-jadval).

1-jadval
Ba’zi tuproqglardagi suv eritmalarining kimyoviy tarkibi.
Tuproglar Qurug tuproglarda ionlar migdori mg/kg
Cr SOy CO3 Mg Ca* Na* K*
Dasht zonasida jigarrang | 7 12 333 12 121 59 8
qumog tuprog
Qumli o’tlog-botgoq tuproq | 68 19 645 32 36 300 99
Sho’rlangan qora tuproq | 2436 1491 132 839 2466 4085 136
(Rostov viloyati)

1-jadvalda uch hil tuproqglar, ya’ni dasht zonasidagi to’q jigarrang qumoq tuproqlar, o’rmon
zonasidagi o’tlog-botqoq tuproq va dasht zonasidagi sho’rlangan qora tuproglar taggoslash uchun berilgan.
Birinchi va ikkinchi tipdagi qumoq va qumli tuproglarda xloridlar va sulfatlar yuvilib ketganligidan,
ularning kamligi, karbonatlarning nisbatan ko’pligi, kationlardan to’q jigarrang tuproqlarda kalsiy ionining
biroz ko’pligi, o’tlog-botqoq tuproglarda natriy ionining ancha miqdordaligi ko’rinib turibdi. Dasht va
qumli o’tlog-botqoq tuproglar rivojlangan o’rmon zonasida o’rtacha yillik yog’in migdori 500-550 mm ni
tashkil giladi. Bu miqdordagi yog’in to’q jigarrang qumoq tuproqglardan suvda oson va o’rtacha eriydigan
tuzlarni yuvib ketadi.

Bu tuproqglarga nisbatan sho’rlangan qora tuproqlardagi suv eritmasidagi anionlar va kationlar katta
farq giladi. Rostov viloyati ham qora tuprogli dasht zonasida joylashgan, lekin, ushbu joyning geologik-
geomorfologik tuzilishiga bog’liq holda sho’rlangan tuproglar rivojlangan. Bu joyda yog’inlar bilan birga
tuproglardagi tuzlarning targalishida quyi gorizontlar tomon yuvilish jarayoni rivojlanmagan, shu sababli
ham karbonatlardan boshga hamma anion va kationlarning miqdori katta miqdorda uchraydi. Sho’rlangan
gora tuproglarda qumli-o’tlog-botgqoq tuproglarga nisbatan xloridlar 36, sulfatlar 78, kalsiy 68, magniy 26
barobar ortig.

Biz yuqorida Zirabuloq va Ziyovuddin tog’lari, Ulus cho’li tuproglari, tuproq osti yotgiziglarining
kimyoviy tarkibi, yotqiziqlar turlari, to’g’risida ma’lumotlar berib, ularning ushbu hududlarda tarqalgan
tuproglar tuzilishi, kimyoviy tarkibiga ta’sir ko’rsatishini yozdik. Tog’oldi tekisliklarida sug’orma
dehgonchilik boshlanganiga qadar tuproqlar tarkibida asrlar davomida “tinch” yotgan tuzlarning harakati
boshlandi. Ularning bir qismi suvda erib yuqoriga ko’tarildi, bir qismi esa tuproq va tuproq osti
qatlamlariga hamda qiyalik bo’ylab pastliklarga tomon harakatlandi. Sug’orma dehqonchilik tufayli nafaqat
sug’oriladigan yerlar, balki unga tutash bo’lgan sug’orilmaydigan yerlarda ham yer osti suvlari rejimida va
sifatida jiddiy o’zgarishlar ro’y bermoqda. [7,8]

O’tgan asrning 50 yillarida paxta maydonlarini kengaytirish magsadida Narpoy kanalidan janub
tomonidagi tog’oldi tekisliklarida joylashgan baxorikor yerlarni o’zlashtirish uchun Islom shoir kanali
qurildi. Ushbu kanal Zirabuloq tog’larining janubida joylashgan tog’oldi tekisliklariga suv beradi va
g’arbda Ziyovuddin tog’larining tog’oldi tekisliklariga gadar davom etadi. Zirabuloq va Ziyovuddin
tog’larining shimoliy tog’oldi tekisliklari asosan tog’lardan keltirilgan prolyuvial yotqiziglar bilan
qoplangan, ularning tagida gadimgi to’rtlamchi davrga xos gips (CaSO.) va gipsga boy lyossimon
yotqiziqlar hamda karbonatlar katta miqdorda mavjud. Shu sababli ularning ustida shakllangan och bo’z
tuproglarning yugqori gorizontlarida karbonatlar, quyi qismlarda gips tuzlari ko’p uchraydi.

Islom shoir kanali gazilib sug’orish ishlari boshlangach bir necha yil ichida girliklar o’rtasidagi
pastliklarda tuproq sho’rlanishi, yerning zaxlanishi boshlandi, quduqlarda suv sathi bir necha metr yuqoriga
ko’tarildi, suvning sho’rligi ortdi. Ilgari asrlar davomida qishloq aholisi ichimlik suvi sifatida quduq
suvlaridan foydalanishgan. Artezian quduglari yo’q qishloglar, endi suv sho’rligi tufayli oddiy quduq
suvlaridan foydalana olmay qolishdi. Aholining bir gismi uylari yonida betondan suv saglaydigan hovuzlar
yasatib, uni suv tashuvchi mashinalar yordamida vaqti-vaqti bilan to’ldirib turishadi, ba’zi oilalar esa suvni
suv tashuvchi mashinalardan olishadi. Qishloq aholisining ko’pchiligi uylarining yonida 20-90 metr
uzunlikdagi quvurlar urib, ularning suvidan istemol uchun foydalanish-moqda.

Quyida Narpoy kanali havzasidagi qudug suvlaridan olingan suv namunalarining kimyoviy tarkibi
to’g’risidagi ma’lumotlarni keltiramiz (2-jadval).
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2-jadval
Narpoy kanali havzasida quduq suvlarining kimyoviy tarkibi (2019 yil)*
2.5 pH |HCOs [CI | sO” |ca® |Mg” |Na+K | & |[.o | _
T | §S § _ 4 * = = | S
85 |22 E_|g |E
&6 | O5 =5 | O pd
1. 6,0m g/l 7/14 | 189 2446 | 1798 | 501 194,56 | 163,9 3117 26,21
g-ekv/l 3,09 6,90 374 | 25,0 16,0 6,83 41,0 | 0,423
2. |80m |[gl 7,16 | 319 1410 | 845 | 140,3 | 158,07 | 1705 | 1793 19,48
g-ekv/l 5,23 3,97 176 | 7,0 12,9 7,10 20 0,314
3. 9,0m g/l 7,19 | 314 91,1 610 | 96,2 126,46 | 127,2 1370 5,54
g-ekv/l 5,15 2,57 12,7 | 4,80 10,4 5,29 15,2 | 0,089
4. |11,0m | g/l 7,20 | 180 1859 | 1546 | 290,6 | 212,79 | 212,7 | 2658 30,95
g-ekv/l 2,95 5,24 32,2 | 145 17,5 8,86 32,0 |0,499
5. 240m | g/l 7,24 | 192 229,6 | 838 | 1804 | 130,7 184,1 776 22,23
g-ekv/l 3,15 6,48 17,4 19,00 10,7 7,67 17,7 | 0,359
6. 240m | g/l 7,14 | 171 127,3 | 1614 | 4759 | 173,3 53,1 2629 14,57
g-ekv/l 2,80 3,59 33,6 | 23,7 14,2 2,21 38,0 | 0,235
7. 320m | g/l 7,26 | 265 56,9 443 | 92,2 109,43 | 44,7 1029 18,29
g-ekv/l 4,34 1,60 9,22 | 4,60 8,99 1,86 13,6 | 0,295
8. |340m | gl 7,34 | 271 39,7 355 | 88,2 88,75 | 348 889 12,35
g-ekv/l 4,44 1,12 7,39 | 4,40 7,129 1,45 11,7 | 0,199
9. [340m | g/l 7,27 | 212 56,2 441 | 96,2 87,55 |59.1 966 13,95
g-ekv/I 3,47 1,58 9,18 | 4,80 7,20 2,46 12,0 | 0,225
10. [ 90,0 m | g/l 7,24 | 221 56,6 422 | 116,2 | 80,28 | 44,2 955 14,92
g-ekv/l 3,62 1,59 8,78 | 5,79 6,60 1,84 12,4 | 0,241

*Suv namunalari 2019 yil oktyabr oyida olindi va O’zbekiston Respublikasi Gidrometeorologiya

Bosh boshqarmasi “Gidrokimyo” laboratoriyasida tahlil gilindi.

2-jadval ma’lumotlaridan quduqlar chuqurligi turlicha ekanligi va quduglar chuqurlashganligi sari
suv minerallashuvi ham kamayib borishi ko’rinib turibdi. Suv eng sho’r quduq 6,0 metr ga to’g’ri keladi va
tuz miqdori ruxsat etilgan me’yordan (REM) 3,1 marta katta (suv minerallashuvi uchun REM 1000 mg/1).
24 metr chuqurlikdagi quduglardan bittasida suv minerallashuvi 1776 mg/l, ikkinchisida 2626 mg/I, bunday
farq quduqda suv to’planadigan chuqurlikdagi yotqiziglar tarkibidagi tuzlar miqdoriga bog’lig. Suvning
sho’rligi katta Ne6 quduq gips (CaSO.) tuziga boy yotqiziglarga to’g’ri kelgan, 32 metrdan chuqurdagi
quduglarda tuz miqdori kamayib boradi va me’yordan ham pasayadi. Yer yuzasiga yaqin joylashgan
quduglarda suv sho’rligi oshib ketganligi va ichishga yarogsiz holatga kelganligi uchun qishloq aholisi
qudug ichidan yoki qudug yonidan turli uzunlikdagi quvurlarni urib suv olishmoqda. Keyingi 32 va 34 metr
chuqurlikdagi quduglar ham quvurlar urilgan quduglardir. 10 ragamli 90 metr chuqurlikdagi qudug ham
quvur urilgan qudug.

Quduq suvlarining qattigligi ham suv minerallashuviga bog’liq o’zgarib turadi. Ichimlik suvi
uchun suv qattigligi 7 mg-ekv/l ekanligini inobatga olsak, Narpoy kanali havzasida aholining istemolda
ishlatilayotgan quduglar suvlarining hammasida suv minerallashishi REM dan 1,6 dan 6,0 barobargacha
baland. Suv qattigligi kalsiy va magniy ionlarining migdori bilan belgilanadi. Ishqoriy va ishqoriy yer
metallariga kiruvchi kalsiy eng keng targalgan metallardan hisoblanadi. Qudug suvlarida kalsiyning asosiy
manbayi ohaktosh, dolomitlar, mergellar bo’lib, odatda, kam minerallashgan suvlarda kalsiyning migdori
katta, kuchli minerallashgan suvlarda esa karbonatlarning migdori ko’p bo’ladi [11].

Magniy o’zining kimyoviy hususiyatlari bilan kalsiyga yaqin turadi. Lekin, ularning ko’chib
yurishi (migratsiyasi) har xil. Magniy ham kalsiyga o’xshash hamma suvlarda uchraydi, lekin, ko’p
hollarda miqdori bo’yicha kalsiyga yaqin turadi. Biz keltirgan quduq suvlarining hammasida magniy
ionlaring migdori REM dan (magniy uchun REM 40 mg/l ) 2 barobardan 5 barobargacha ortig. Bu
magniyga boy dolomit, mergel, otqindi jinslarning yemirilishi bilan bog’liq. Magniy tuzlaridan tez
eruvchanlariga MgSO4 va MgCl,, nisbatan kamroq eruvchanlariga Mg(HCO3) va kam eruvchanlariga
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MgCOs kiradi. Tez eruvchan tuzlar ko’chishi hisobiga quduq suvlarida ularning miqdori 212,79 mg/l gacha
(Ne 4 quduq) yetgan. Bu REM dan 5,5 barobar ortiq.

Natriyning hamma tuzlari suvda yaxshi eriydi, shu sababli ham u tog’ jinslaridan oson ajralib,
pastliklarda to’planadi va tuproq sho’rligini kuchaytiradi, quduqlarda suv sho’rligini oshiradi. Natriy va
kalsiy uchun REM 120 mg/l belgilangan. Ularning miqdori suv sho’rligi katta bo’lgan chuqurligi kichik
quduglarda REM dan 1,3 dan 1,8 barobar ortig. Chuqurligi katta quduglarda REM ga yetmaydi.

Xlorid ioni kuchli sho’rlangan tuproqlarda sho’rxoklarda, kuchli sho’rlangan suvlarda ko’p
bo’ladi. Buning sababi xlorid tuzlaring suvda yaxshi erishi bilan bog’liq bo’lib, ularning manbayi dengiz
yotgiziglari hisoblanadi. Qudugq sularida xlorid suvlarining migdori REM ga (xlor uchun REM 350 mg/I
gacha) yetmaydi. Sulfatlarga nisbatan xlorid ionining ko’chib yurish xususiyatlari katta [11].

Gidrokarbonat 1ionlari manbalari ohaktosh, gips, mergellar va cho’kindi jinslar, hamda,
atmosferadagi karbonat angidrid gazi va tuproqdagi uglerod ikki oksidi hisoblanadi. Tuproq va tog’
jinslaridagi ko’pgina tuzlarning, ayniqsa suvda qiyin eriydigan ohaktosh (CaCOs) va dolomitning
(MgCOg), erishida uglerod ikki oksidining hissasi katta. Bu erish jarayoni kalsiy va magniy ionlari va
gidro-korbonat ionlari (HCO3) hosil bo’ladi. Ma’lum sharoitda suvda CO» va HCO"3 muvozanat holatida
bo’ladi. Agarda sharoit o’zgarib muvozanatni tiklash uchun CO> ko’proq talab qilinsa, bunday holatda
CO,, ohaktosh (CaCOs) yoki dolomit bilan (MgCOs3) reaksiyaga kirishadi va suvda Ca?*, Mg?* va HCO3
hosil bo’ladi. Ana shu jarayonda tog’ jinslarda CaCOs; va MgCOs larning erishi kuchayadi. Agarda suvda
CO2 muvozanat holatidan kam bo’lsa (masalan, atmosferaga berilishi) teskari reaksiya ro’y beradi, natijada
HCO3; kamayadi [1]. Narpoy kanali havzasi quduq suvlarida gidrokarbonatlarning migdori 170 mg/l dan
319 mg/l o’rtasida o’zgarib turadi.

Sulfat ionlari uchun REM 400 mg/l deb belgilangan. U Narpoy havzasi quduq suvlarida bitta Ne8
sonli qudugda REM dan kamrog, boshga hamma qudug suvlari REM dan 1,2 barobardan 4,4 barobargacha
ortiq. Sulfatlarning suvda ko’pligi gips va angidritga boy yotqiziqlarning ko’pligi bilan bog’liq. Sulfatlar
suvda bundan ham ko’p bo’lishi mumkin edi, lekin, bunga suvdagi kalsiy ioni halagit beradi. Kalsiy
suvdagi SO?ioni bilan birikib suvda giyin eriydigan CaSOuni hosil giladi.

Hamma quduq suvlarining vodorod ko’rsatkichi juda kuchsiz ishqoriy hususiyatga ega va bu
hususiyat quduglar chuqurlashgan sayin kam migdorda ortib boradi. Suvda CO; gazi qancha ko’p to’plansa
pH kamayadi, eritmada CO, gancha kamaysa pH hamma vaqt ko’payadi. Umuman tadqiqot bajarilgan
hududlarda bironta qudug suvida pH ning 7,0 mg/l dan kamaygani, yani, kislotalik hususiyati oshganligi
kuzatilmadi.

Xulosa

Zirabuloq va Ziyovitdin tog’larining shimoliy yonbag’rida joylashgan tog’oldi tekisliklarida
sug’orma dehqonchilik boshlangach, yer osti suvlari sathi ko’tarilib suv sho’rligi oshdi, qirliklar orasida
pastliklarda tuproglar sho’rlanishi kuchaydi. Aholi istemolida ishlatiladigan quduq suvlarida minerallashish
REM ga nishatan 2-3 barobar, suv gattigligi 5,5 barobargacha oshdi. Mahalliy aholi chuqurligi 10
metrgacha bo’lgan quduglar suvlarining sho’rligi oshib ketgach, 30-40 metr chuqurliklarda temir quvur
urib suv olishmoqda bu chuqur quvur suvlarida suv minerallashishi REM atrofida, lekin, suv gattigligi
me’yordan yuqori.

Zirabuloq va Ziyovitdin tog’lari atrofidagi tog’oldi tekisliklaridagi tuproqlari va tuproq osti
yotqiziglari karbonat, sulfat va boshqa tuzlarga boy bo’lib, sug’orma dehqonchilikdan keyin, ularning
harakati jadallashdi va bundan keyin ham an’anaviy sug’orish texnologiyalari o’zgartirilmasa tuproq
sho’rlanishi, yer osti suvlarining minerallashishi yanada kuchayadi.

Tog’oldi tekisliklarida tuzlar migratsiyasini, tuproq sho’rlanishi va eroziyasini kamaytirish uchun
har bir hududning tabiiy sharoitini kompleks tahlil qilishni va birinchi navbatda joy relefi, yonbag’irlar
giyaligi, tuprog va tuprog osti yotgiziglarining kimyoviy, mehanik tarkibi inobatga olinishi lozim.
To’lginsimon relefli Zirabulogq va Ziyovuddin tog’oldi tekisliklarida sug’orishda tomchilatib sug’orish
texnologiyasini keng joriy gilish, ekinlarni optimal joylashtirish, yonbag’irlar qiyaligi va relef elementlari
hisobga olinishi kerak. Qiyaligi 2° dan katta yonbag’irlarda pistazor, bodomzor, yong’oqzor, uzumzorlarni
va boshqga turli meva beruvchi intensiv bog’larni tashkil gilish magsadga muvofiq. Tomchilatib sug’orish
texnologiyasi tuproglarni yuvilishdan saqlaydi, tuzlar migratsiyasini keskin kamaytiradi, jo’yak va bostirib
sug’orishga nisbatan suv 3-4 barobar igtisod gilinadi.
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VIIK: 902.6
O’RTA ZARAFSHON TOG’LARIDAGI G’ORLARNING EKOTURIZMNI
RIVOJLANTIRISHDAGI AHAMIYATI

Jo’raqulov X., Jo’raqulova D.X., Alimqulova R.
Samargand davlat universiteti

Annotasiya. Ushbu maqolada O’rta Zarafshon tog’lardagi g’orlarni muhofaza qilish va turizmni
rivojlantirishda g’ orlarning ahamiyati va ularning jozibadorligini yoritib berilgan.

Kalit so’zlar: Karst jarayoni, spesolologiya, shaxta, g’or, staloktit va stalakmidlar, karstshunos,
karrlar, karst voronkalari, karst landshaftlari.

IMpo6aema mzyuenue neumep Cpennne 3apaduanckoe rope, Kak 00beKT IK0JIOTHYECKOT0
Typu3Ma
AnHoTanms. Hacrosmue cTatbs pacKpsIBaeTcs BOSHUKHOBEHUS TIEIIEp U OXPaHa UX TOYKA 3PEHUS
TypH3Ma U aCHEKTHI 3PEJIHIII.
KiarounBbie cjoBa: KapcToBple MpOIECCH, CIIECONONOTHS, IIaxTa, IIEMIePhl, CTAJOKTHT U
CTaJaKMHJ, KapCTOBE, KappH, KAPCTOBBIE BOPOHKH, KAPCTOBBIC JIAHATIA(TH!.

The problem of the study of caves Middle Zarafshan mountain, as an object of ecological tourism
Abstract. This article discusses Exploring caves in the for development of international tourism
Keywords: Kkarst process, cave, stalactite, stalactic, karst expert, Kkarst karst towers, karst

landscapes

Kirish.

G’orlar sirliligi va mo’jizaga boyligi bilan gadim zamonlardanoq kishini 0’ziga maftun etib kelgan.
Biroq o’tmishda g’orlarning o’ziga xos tabiati, ular ichidagi qorong’ulik, zulmat va sukunat kishilarni
cho’chitgan. Shuning uchun bo’lsa kerak yer qa’rida hosil bo’lgan tabiatning bu mo’jizasi haqida ko’pdan-
ko’p afsona va rivoyatlar to’qilgan. Afsona va rivoyatlarda ta’riflashicha, go’yo g’orlarda afsonaviy
gahramonlari yoki tarkidunyo gilgan galandarlar, devlar, vahshiy hayvonlar yashaydi, duru-javohirlar
yashirilgan. Ayrim badiiy asarlarda esa ta’qibdan qochganlarga, qaroqchi va kontrabanda bilan
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shug’ullanuvchilarga o’z boylik va aslahalarini yashirish uchun maxfiy joy bo’lib xizmat gilganligi haqida
hikoya gilinadi.

Umuman insoniyat tarixida g’orlar muhim o’rin tutadi, shunga ko’ra insoniyat madaniyati birinchi
marta g’orlarda yuzaga kelgan desak mubolag’a gilmagan bo’lamiz. Dastlabki davrlarda inson 0’z
qarorgohlarini g’orlarda barpo etgan, qadimgi skulptura, barel’yeflar va ajdodlarimiz tomonidan ularning
devorlariga chizilgan turli rasmlar shulardan dalolat beradi. Keyinroq esa sirli tuyulgan g’orlarga har xil
in’omlar hatto qurbonliklar keltirishgan, ko’p yerlarda, shu jumladan Janubiy O’zbekistonda, ba’zi g’orlar
mugaddaslashtirilgan.

Magsad va vazifalar.

Yer sharida g’orlar juda keng tarqalgan: ba’zi tumanlarda uzunligi bir necha o’n yuz kilometr,
chuqurligi esa bir necha ming metrdan ziyodroq ko’pgina g’orlar topilgan. Ularning ichida uzun-uzun yer
osti daryolari, bularda ko’plab sharsharalar: katta-kichigligi va chuqurligi har xil yer osti ko’llari, bu suv
havzalarida umri bo’yi yorug’lik ko’rmagan baliglar mavjud; katta-katta zallar, kishi zo’rg’a o’ta oladigan
tor yo’laklar, tosh va muzliklardan yasalgan ajoyib ko’rinishga ega bo’lgan shakllarni kuzatish mumkin.
Ular o’zining go’zalligi bilan chindan ham kishini ajablantiradi va o’ziga maftun etadi.

Yer ga’rida hosil bo’lgan g’orlar juda ko’p mutaxassislarni qiziqtirib kelgan. Ular ichida hosil
bo’lgan turli foydali gazilmalar geologlarni, yer ustiga buloq sifatida chigayotgan zilol, mineral va termal
suvlar gidrogeologlarni, turli gidrotexnik va boshga inshootlarga xafv solganligi uchun injener-geolog,
gidrotexnik va quruvchilarni, gadimda yashagan kishilar va hayvonlarning suyaklarini hamda turli
goldiglari topilganligi uchun paleontologlarni, antropologlarni, arxeologlarni, shifobaxsh xususiyatga ega
bo’lganligi uchun mediklarni va jozibadorligi bilan turistlarni o’ziga jalb qiladi.

Keyingi yillarda respublikamizda g’orlarni o’rganish, unga bo’lgan gizigish, bizningcha
susaygandek. O’zbekiston territoriyasida uchraydigan g’orlarning hammasi ham yaxshi o’rganilgan deb
bo’lmaydi. Jumladan, g’orlarni paydo bo’lish masalasining ko’pgina qirralari g’orshunoslik fanida
haligacha jumboq bo’lib qolmoqda. Shu bugunga qadar g’orlar respublikamiz territoriyasi geologik
tarixining qaysi davrida hosil bo’lganligi masalasi ishlab chiqilmagan. G’orlarni hosil bo’lishi juda
murakkab geologik jarayon bo’lib, bu jarayonni karstshunoslik (“karst” so’zi janubiy slavyan tilida “qoya”
“tosh” degan ma’noni beradi) deb ataladigan fan asosida vujudga kelgan speologiya fani o’rganadi.
“Speologiya” so’zi lotin tilidan olingan bo’lib, “spulinsa-g’or” degan ma’noni beradi. G’orshunoslik va
karstshunoslik fanlari boshga fanlarga nisbatan ancha yoshdir. Bu fanning asos solinishiga va rivojlanishiga
mashhur karstshunos olimlarimizdan T.A. Maksimovich, N.A. Gvozdeviskiy, M. Mamatkulov, M.A.
Abdujabborov, R.Halimov, M.Hoshimov va boshqalarni aytishimiz mumkin. Ular tomonidan ko’plab
g’orlar topildi, o’rganildi, bu sohada bir necha ilmiy ishlar qilindi.

G’orlarning ko’pincha sirli va afsonaviy g’oyalar bilan o’rganilishining boisi nimada? Buni, eng
avvalo, inson tafakkurining nisbatan past bosqichlarida g’orlarda sodir bo’ladigan turli vogea va hodisalarni
tushunib yetmaslik hamda insonning tabiat kuchlari oldida ojizligi bilan ta’riflash mumkin. Natijada g’or
haqidagi tasavvurlar, inson ongida mavhumlik va sirlilik qobig’iga o’ralab borgan.

G’orlar tabiatning noyob yodgorliklaridan biri hisoblanadi. Chunki ular tabiatning tinimsiz qudratli
mehnati natijasida bir necha ming, million yillar mobaynida vujudga keladi. Tabiat yodgorliklari, shu
jumladan, g’orlar fagat bir marta hosil bo’lib, ularga to’liq o’xshagani gayta hech qachon bunyod
bo’lmaydi.

Keyingi yillarda jonli tabiatni (hayvonot va o’simlik dunyosi) muhofaza qilishga katta ahamiyat
berilib hayvon va o’simliklarni kamayib yoki yo’qolib ketayotgan turlarini saqlab qolish uchun maxsus
qo’rigxonalar hatto “Qizil kitob”lar tashkil gilingan. Bunday tadbirlarni amalga oshirish juda katta ijobiy
natijalar bermoqda. Birog shuni alohida gayd gilish kerakki, jonsiz tabiat yodgorliklari, shu jumladan,
g’orlar inson faoliyati natijasida shikastlansa yoki yo’q bo’lib ketsa, ularni hech qachon gaytadan tiklash va
yaratish mumkin emas. Ularning yangilari yaratilishi mumkin, lekin bular hech gachon bir-biriga
o’xshamaydi. Tabiat tomonidan uzoq geologik davrlar mobaynida yaratilgan jonsiz tabiatdan to’g’ri va
ogilona foydalanish magsadga muvofigdir. Shu jumladan, turizmni rivojlantirishda muhim ahamiyat kasb
etadi.

G’orlar yer osti sayohatlarini yoqtiruvchilar uchun ajoyib manzilgohlar hisoblanadi. Har yili
millionlab yer osti sayohatining ixlosmandlari g’orlarga kirib, ularning go’zalligidan zavq oladi, bahramand
bo’ladi. G’orlar ichiga kirish gismidan birdan yuqoriga yoki pastga qarab tik tushib ketgan bo’ladi. Shuning
uchun g’orlarning ba’zi bir sayyohlarning xavfsiz tomosha qilishlari uchun qulaylashtirilgan, ular ichida
beton va asfalt yo’llar yotqizilgan, ko’priklar qurilgan, elektr chiroglari, ko’pincha projektorlar o’rnatilgan,
hatto liftlar ham qurilgan.
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G’orlarni turizm magqsadida foydalanish chet el mamlakatlarida aynigsa, yaxshi yo’lga qo’yilgan.
Masalan, Yugoslaviyadagi Postoyn Yama g’orini 170 yildan ortig vaqt ichida butun dunyodan sayyohlar
kelib tomosha qilishadi. Bu g’or 1818 yilda birinchi marta turistlar uchun ochilgan. Uning 4 km masofasi
elektrlashtirilgan va natijada ertaklardagidek manzara hosil bo’lgan. G’orda juda chiroyli manzarali
hosilalar va daryolar bor. 1818 yilda g’orga faqat 104 kishi kirib tomosha qilgan bo’lsa, hozirgi kunda unga
kiruvchilar soni milliondan ortib ketgan. Hatto g’orshunoslarning butun dunyo syezdi shu g’or ichidagi bir
zalda ochilgan va hozir bu zal “Syezdlar zali” deb ataladi. Bundan tashqari g’orda 10 ming kishilik konsert
zalida har xil tomoshalar berib turiladi. Uning bir zalida 1-apreldan 30-oktyabrgacha dunyoda yagona
bo’lgan yer osti pochtasi ishlab turadi.

Motsoxo Chexoslovakiyadagi ajoyib g’orlardan biri hisoblanadi. Bu g’orga kirib tomosha qilish
uchun tikka ketgan jar ostidagi ko’l bo’yiga tushish kerak, bu yerdan g’orga kirib, qayiqqa o’tiriladi va
Punkve nomli yer osti daryosi bo’ylab suziladi, 50 metr chamasi suzilgandan so’ng, qayiqdan tushib, yo’lak
bo’ylab yuriladi va g’orning “Afsonaviy zali”ga kiriladi. Zalning afsonaviy deb atalishi bejiz emas.
G’orning shipida sanoqsiz uzun va ingichka stalaktitlar pastga osilib turadi. Bu yerda chex afsonaviy
gqahramoni sharafiga atalgan “Gus stolba’si bor. U ustun projektor bilan yoritib qo’yilgan, bu esa unga
ajoyib ko’rinish beradi.

Sayohat g’or bo’ylab davom etadi, yana qayiqlarga o’tiriladi va uzun-uzun koridorlardan o’tiladi,
koridorlar zallar bilan almashinadi, zallarda ko’llar uchraydi, oxiri “Afsonaviy ko’l”ga yetib kelinadi.
Ko’lning chuqurligi 40 metr. Ko’l suvining ostiga projektor o’rnatilib, suv yoritib turiladi. Keyin sayohat
yana davom etadi. Nihoyat Punkaye yer osti daryosi bo’ylab 700 metr suzib, yerga qadam qo’yiladi. Bu
g’orda “Tosh gul” kinofilmi rasmga olingan. Haqiqatdan ham toshdan hosil bo’lgan “gullar” bu g’orda
0’zini namoyon qilgan.

Livan poytaxti Bayrut shahridan 20 km uzoqlikda uzunligi 8 kilometrli Jeyta g’ori bo’lib, uning
ichida chiroyli stalaktit va stalagmitlar ham yer osti daryosi bor. G’orning ichida zinapoyalar orqali har
kuni yuzlab sayyohlar qurilgan va qayiqlarda yer osti daryosi bo’ylab suzishgan. Ular tor tunellardan suzib
0’tib, katta zalga kirishadi, zal afsonalardagidek go’zal. Buning ustiga zalning devorlari va yer ostidagi suv
havzasi rangli chiroqlar bilan bezatilgan, bu esa unutib bo’lmaydigan manzarani hosil gilgan. Bunday
misollarni ko’plab keltirish mumkin.

Shunday qilib to’lig bo’lmagan ma’lumotlarga qaraganda, Chexoslovakiyada 24 ta, Yugoslaviyada
25 ta, Fransiyada 100 ta, Angliyada 40 ta, Amerika Qo’shma Shtatlarida 366 ta g’orlar turistlar uchun
jihozlangan va ularga har yili ko’plab turistlar kelib tomosha qilishadi. Butun dunyo bo’yicha bir yilda
g’orlarga 26 min dan ortiq kishi kirib tomosha giladi.

Gruziyaning Kutaisi shahri yaqinida joylashgan Stapliya g’orida (1925 yilda ochilgan) 1929 yilda
Sobiq Sovet Ittifoqida birinchi g’or muzeyi tashkil gilingan. Bu yer osti g’or muzeyini tashkil qilinishi
mamlakatda g’orshunoslik fanining tashkil topishi va rivojlanishida katta rol o’ynagan. G’or qo’rigxona
hududida joylashganligi sababli u yaxshi muhofaza qilinadi. G’orda g’orshunoslikka oid juda ko’p
ko’rgazmalar qo’yilgan. G’or yaqinida qadimda ya’ni bundan 10 min yil avval yashagan dinozavrlarning 7
turini izlari saglangan, bu ham g’orga keluvchi turistlarni juda qiziqtiradi.

O’rta Osiyoda ham ko’pgina g’orlar turistlar tomonidan gadim zamonlardan beri foydalanib
kelinmoqda. Lekin ular hozirga qadar turizm magsadida uchun yaxshi o’rganilmagan va jihozlantirilmagan.
Farg’ona vodiysi hududida joylashgan O’sh tog’laridagi Taxti Sulaymon, Chilmayram, Bo’stonliq
tumanidagi Xo’jakent, Obi-rahmat, Zarafshon tog’laridagi Hazrati Dovud va boshqa g’orlar shular
jumlasdandir. [2].

O’rta Osiyo g’orlari ichida ekoturistik magsadlar uchun foydalanilayotgan va biroz jihozlantirilgan
g’orlardan biri Turkmanistondagi Bahoriddin g’oridir. Bu g’orga har yili taxminan 60 mingga yaqin kishi
kirib tomosha giladi. G’orga kiruvchilarning sonining bunchalik ko’pligiga yana bir sabab, uning ichida
suvli ko’lning mavjudligidir. G’orga keluvchilarning maqgsadi fagat g’orni tomosha qilish emas, balki g’or
suvidan turli dardlarga davo topish hamdir.

O’rta Osiyoda ekoturistlar uchun jihozlantirilgan g’orlardan yana biri O’sh tog’laridagi Taxti
Sulaymon g’oridir. G’or O’sh shahri yaqinida joylashgan, unga borish va bemalol kirish uchun yaxshi yo’l
solingan. G’orda hozir viloyat O’lkashunoslik muzeyi tashkil gilingan va yaxshi jihozlantirilgan. G’orga
O’sh viloyatining tabiati, tarixi va boshqa sohalarini yorituvchi eksponatlar qo’yilgan. Unga kiruvchilar
fagat muzey ko’rgazmalarini tomosha qilmay balki g’orlarning tuzilishi bilan ham tanishishadi.

Yugqorida keltirilganlardan tashqari, g’orlardan xalq xo’jaligining boshqa sohalarida ham keng
foydalanilmoqda. Masalan, qishloq xo’jaligining turli tarmoqlari (chorvachilikda, asalirichilikda va
boshqgalar)da yaxshi foydalanib kelinmoqda. Chorvachilikda g’orlar molxona sifatida juda qadimdan
foydalanib kelingan. Bu magsad uchun asosan kirish qismi keng va ichi yorug’ g’orlar tanlanadi. Janubiy
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O’zbekistonning ko’pgina tog’li va tog’ oldi tumanlarida turli uy va yovvoyi hayvonlar g’orlarga kirib,
yozda issiqdan, qishda esa sovuqdan saqlanishadi. Bundan tashqari, g’orlarda pichan va o’tin saglash uchun
ombor sifatida ham foydalaniladi. Bunga misol qilib, Farg’onadagi Laylak daryosining o’ng qirg’og’ida
joylashgan uzunligi 25 m va kengligi 20 m nomsiz bir g’orni ko’rsatish mumkin. Bu g’orda chorva mollari
yil bo’yi saqlanib turiladi. Uning ichkarisi ikki gismga ajratilgan bo’lib, bir qismida mollar, ikkinchi
gismida yem-xashak saglanadi.

Shu narsa qizigki, Janubiy O’zbekistonning tog’li va tog’ oldi tumanlari bo’ylab sayohat qilinib, bu
tumanlardagi g’orlar uzunligi haqida mahalliy aholidan so’ralsa, ular bu g’orga “shuncha qoramol yoki
qo’y sig’adi” degan javobni beradi. Chorva mollarini g’orlarda saqlash chet elda (Fransiya, Bolgariya,
Ispaniya, Italiya va boshqa mamlakatlarda) ham yaxshi yo’lga qo’yilgan. G’orshunos M.M.
Mamatqulovning ma’lumotiga ko’ra, Toshkent viloyatining Bo’stonliq tumanida joylashgan (Pskom
qishlog’i yaqinida) G’ovxona, Yo’lbarsxona va boshqa g’orlar asalarichilikda foydalaniladi. Asalari qutilari
qish kunlari shu g’orda saqlanadi. [3]

Janubiy O’zbekiston g’orlari ichida yig’ilgan va hosil bo’lgan qor va muzlardan mahalliy aholi
yaqin yillargacha foydalangan. Masalan, Zarafshon tog’laridagi dengiz sathidan 2500 metr balandda
joylashgan uzunligi 40, eni 4-6, balandligi 4-15 metrli Nuriddin g’oridagi qor va muzni g’orshunos olim
M.Abdujabborovning yozishicha 1960 yillarga gadar Panjakent aholisi, rohatijon (mahalliy muzgaymoq)
tayyorlashda ishlatganlar. Janubiy O’zbekistondagi ko’pgina g’orlarda havo harorati past bo’lganligi
sababli, ularda yoz kunlari odamlar, aynigsa ovchilar, cho’ponlar kirib dam olishadi. Qishda esa shamol
yog’in-sochindan saqlanadilar. [1]

1-rasm. Chagqilikalon tog‘idagi Omonqo‘ton g‘ori (Lev g‘ori).

Keyingi yillarda O’zbekiston g’orlarini tomosha qilish, ularning go’zalligidan bahramand bo’lish
maqsadida keluvchi sayyohlarning soni oshib bormoqda. Sayyohlar, aynigsa, mahalliy xalq ko’proq Amir
Temur, Hazrati Dovud, Yettigiz, Omonqo’ton va boshqa g’orlarga kirib, ajoyib taassurotlar bilan
chiqadilar. Lekin bunday sayohatlar juda tartibsiz bo’lib, g’orlarga ziyon yetkazmoqda. G’orlar ichidagi bir
necha ming yillar mobaynida bunyod etilgan go’zal hosilalar sindirilib, yo’q qilinmoqda, sayohatlardan
keyin turli axlatlar qoldirilib, ifloslantirilmoqda. Chagqilkalon tizmasi hududida joylashgan o’zining
arxeologik yodgorliklari va hosilalari bilan mashhur Omonqo’ton g’ori, aynigsa, yomon ahvolga tushib
golgan, undagi hosilalar sindirilib ketilgan. (Rasm - 1)

Bundan tashqari Chagqilkalon tizmasidagi ba’zi bir vertikal g’orlar axlat tashlanadigan g’orlarga
aylantirilgan. Bunday g’orlarga har xil yuqumli kasalliklardan nobud bo’lgan mollarning jasadlari
tashlanadi, bu esa ularning ichida yig’ilgan yer osti suvlarini ifloslantirmoqda. Ma’lumki, bu yer osti
suvlaridan yer ustiga chiqayotgan aholi iste’mol gilayotgan buloglar 0’z suvini oladi. Bunday hollarga yo’l
qo’ymaslik kerak. G’orlarni muhofaza qilish deganda ularni berkitib, hech kimni kiritmaslikni
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tushunmaslik kerak. Aynigsa, ularga ziyon yetkazmasdan turli magsadlar uchun samarali foydalanish
kerak. Chaqilkalon tizmasi hududidagi ilmiy va amaliy ahamiyati katta g’orlarni muhofaza qilishdan
magqsad ular tabiat tomonidan gqanday bunyod etilgan bo’lsa, shu holda saglash va ularni kelgusi avlodlarga
0’z holicha qoldirishdir. Chaqilkalon tizmasidagi ilmiy-amaliy va estetik jihatdan ahamiyatli g’orlarni
tabiat yodgorliklari deb e’lon gilish maqsadga muvofiqdir. G’orlarni muhofaza qilish uchun ular atrofidagi
yerlarni ham ajratib olib, muhofaza qilish ishlarini olib borishga to’g’ri keladi. Bunga sabab, birinchidan,
g’orlar atrofida ko’pincha tabiatning boshqa muhofazaga muhtoj landshaft ob’ektlari (geologik, gidrologik
va boshgalar) mavjud bo’ladi. Ikkinchidan, g’orlar ichida yer osti daryo va ko’llari bo’lsa, ularning suvini
ifloslantirmaslik uchun g’orlarda qayerdan suv kelayotganini aniqlab, u yerda ham muhofaza ishlarini olib
borish ehtiyoji tug’iladi. Tabiat yodgorliklari deb ¢’lon gilingan g’orlarda muhofaza ishlarini olib borish
uchun har qaysi g’orga maxsus ekologik kartochkalar tuzish zarur. (Rasm - 2)

2-rasm. Kiev shaxtasi.

Hozirda Respublikamizda boshqa mamlakatlar singari karst g’orlari, suvlarini o’rganishga, ulardan
ogilona foydalanish va muhofaza gilishga katta e’tibor berilmoqda. Bunga sabab g’orlarni fagat sirliligi va
kam o’rganilganligi bo’lmay, shu bilan birga ularni yildan-yilga ilmiy va amaliy ahamiyat kash
etayotganidir. Tabiatni, shu jumladan g’orlarni muhofaza qilishga mamlakatimizda ham, butun dunyoda
ham katta e’tibor berilmoqda. Xalgaro YuNESKO tashkilotining 1975-yilni g’orlarni muhofaza qilish yili
deb e’lon qilishi bejiz emas.

Karst g’orlarining o’rganishning ilmiy va amaliy ahamiyati juda katta. G’orlardagi tomma shakl va
hosilalar arxitektor, zargar va badiiy xunarmandlar e’tiborini tobora ko’proq jalb gilmoqda. Dekorativ
toshlardan biri hisoblanmish marmar bo’ladi. O’rta asr arxitekturasining durdonasi bo’lmish marmar Go’ri
Amir magbarasining ichki devorlarini bezatishda ana shu materialdan foydalangan. O’zbekiston tog’larini
tomosha qilib ularni go’zalligidan bahramand bo’lish magsadida keluvchi sayyohlar soni yildan-yilga
oshmoqda. Lekin bunday sayohatlar juda tartibsiz bo’lib, g’orlarga katta ziyon yetkazmoqda. G’orlar
ichidagi bir necha ming yillar mobaynida bunyod etilgan ajoyib va go’zal, takrorlanmas hosilalar sindirilib,
yo’q qilinmoqda, sayohatlardan keyin turli axlatlar qoldirilib, iflostlantirilmoqda. Sayohatchilar g’orlardagi
hosilalardan esdalik olish magsadida ularni sindirib tashlamoqdalar. Natijada ularning ajoyib jilvador,
serhasham va takrorlanmas manzarasi yo’qolib ketmoqda. Bunga misol qilib G’unjak g’orini ko’rsatish
mumkin. Ilgari bu g’or O’zbekiston yer osti bo’shliglarini durdonasi hisoblangan va turli hosilalarga boy
bo’lgan. Uni g’or minerologiyasi bo’yicha ham muzey, ham laboratoriya deyish mumkin. [4]
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3-rasm. Kiev g‘orida stalaktit va stalakmitlar

G’or bir gancha grotlar, quduglar, yo’laklardan tashkil topgan. G’orning devorlari, shipi va osti
kal’sit, aragonite, marmar oniksi va boshqa minerallar «guldastalari» bilan qoplangan edi. Biroq g’orda
marmar oniksi aniglangandan keyin, unga 40 metrli maxsus shtolnya gazilib, ichidagi tabiatning bir necha
ming yillar mobaynida bunyod etilgan hosilalari yakson gilingan, natijada g’or 0’z «jamolini» butunlay
yo’qotgan. G’ordagi marmar oniksidan foydalanishda undagi sayohatchilarda katta qiziqish uyg’otgan
tomma shakllar muhofazasiga hech ham e’tibor berilmagan. Ehtiyotsizlik ogibatida shakllarning ko’pchiligi
sindirilib tashlangan, buning ustiga g’orga kirgan «estalik ishqibozlari»ning bolg’a va cho’kchilari bilan
go’zal ajoyibotlarga chandiqlar tushirayotganligi, o’z ismlarini yozib, «avtograf» yoki «dastxatlar»
goldirayotganliklari mutlago achinarli holat. G’orlar tarqalgan hududlarda yashovchi aholi va sayyohlar
o’rtasida g’orlarning ilmiy, amaliy va estetik ahamiyati haqida ilmiy ommabop kitoblar, risolalar yozish, va
matbuotda, radio va televediniyada chigishlar qilish hamda g’orlarni muhofaza qilishga mahalliy
geografiya o’qituvchilarini jalb etish yaxshi natija beradi.

Xulosa.

G’orlar tabiatining noyob yodgorliklaridan biri hisoblanadi. Chunki ular tabiatning tinimsiz
qudratli «mehnati» natijasida bir necha ming, hatto million yillar mobaynida yaratilgan. Tabiat
yodgorliklari, shu jumladan g’orlar, faqat bir marta hosil bo’lib, ularga o’xshagani qayta hech gqachon
bunyod bo’lmaydi. Ularning yangisi yaratilishi mumkin, lekin bular hech qachon biri ikkinchisiga
o’xshamaydi. Yuqorida respublikamiz territoriyasidagi g’orlarning ayrimlariga qisqa bo’lsa ham sayohat
gildik, ular hagida ancha-muncha ma’lumotlar keltirdik. Albatta, tabiat ajoyibotalaridan biri hisoblangan
g’orlar haqida juda ko’p gapirish mumkin.

Keyingi yillar mobaynida respublikamiz g’orlarini o’rganish sohasida kattagina ishlar qilindi.
O’zbekiston va unga yondosh tumanlarda mingga yakin karst g’orlari borligi aniglandi va o’rganildi,
ulardan turli gazilma boyliklar halq xo0’jaligining turli tarmoqlaridan foydalanish uchun tavsiya gilindi.

Shuni alohida gayd etish kerakki, Janubiy O’zbekiston hududida joylashgan g’orlarning hammasi
ham yaxshi o’rganilagan deb bo’lmaydi. Ayniqsa g’orlarning paydo bo’lish masalasining ko’pgina
tomonlari g’orshunoslik fanida jumboq bo’lib kelmoqgda. Hozirga qadar g’orlar respublikamiz territoriyasi
geologik tarixining qaysi davrida hosil bo’lganligi masalasi ishlab chigilmagan. Karst g’orlarining o’ziga
xos go’zalikka ega ekanligini yuqorida ko’rsatgan edik. Shu sababli ularni turizm magsadida foydalanish
imkoniyati nihoyatda kattadir. Birog, Zirabulog-Ziyovuddin tog’lari hududi uchun bu sohada hozirgacha
hech ganday ish gilmagan. Bu hududdagi ba’zi bir g’orlarga har yili bahor va yoz oylari atrofdagi shahar va
qishloglardan ko’plab «yovvoyi» sayyohlar kelib, xohlagan ishlarini qilib ketishadi, g’orlar ichidagi go’zal
hosilalarni sindirib olib ketishadi. Bunday tartibsizliklar g’orlarga katta salbiy ta’sir kursatmoqda. O’lkamiz
g’orlarini muhofaza qilishimiz va ulardan oqilona foydalanishimiz, ularni tabiat ganday yaratgan bo’lsa,
shunday kelgusi avlodlarga goldirishimiz bizning vazifamizdir, bu bizning kelajak avlodlar oldidagi
burchimizdir.

O’zbekiston g’orshunoslari oldida kelajakda katta vazifalar turibdi. Birinchidan, bu o’lkada
mavjud bo’lgan g’orlarning ko’pchiligi o’rganilmagan, ikkinchidan, ularni o’rganish uchun yaxshi metodik
qo’llanma ishlab chigilmagan, uchinchidan, g’orlarni o’rganish uchun mutaxassislar yetarli emas.
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YIK: 551.4
DELTA LANDSHAFTLARINING TABAQALANISHI VA STRUKTURASINI O‘RGANISHDA
RELEF PLASTIKASI USULINING QO‘LLANILISHI

Xursanov D.B.
Samargand davlat universiteti
E-mail: dunyobek_kh@mail.ru

Annotatsiya. Mazkur magolada landshaftlarni, jumladan, delta landshaftlarining tabagalanishi
hamda strukturasini o‘rganishda relef plastikasi metodidan foydalanish va uning afzallik tomonlari bayon
gilingan.

Kalit so‘zlar: delta, struktura, relef plastikasi, elementar landshaft, kollektor havzasi,
o’zanbo’yi balandligi, yonbag’ri, 0’zanlararo botiglar.

Hcnonb3oBaHue MeTOAAa IJIACTUKH peJibeda B H3y4eHUH CTPYKTYPbI 1 JuddepeHuuanuii
JeJIbTaBbIX J'laHlIIIIa(l)TOB

AHOTaTIIHﬂ. B cratee paccMaTpruBacTCA UCIIOJIB30BaAHNE METOJAa U CTPYKTYPhI IJIaCTUKU
penbeda u muddepeHanmy AeIbTh JaHamadTa.

KuaroueBble cioBa: jenbTa, CTPYKTypa, IUIACTHKA penbed, dIIeMeHTapHas JaHmad,
0acceilH KOJUIEKTOpa, MPUPYCIOBBIE BBICOTHI, XPEOTHI MPHUPYCIOBBIX BBICOT, MPHUPYCIOBBIC
HHU3MCHHOCTH

Use of the relief plastic method in studying the structure and differentiations of delta

Abstract. This article discusses the lsadstapethods for the structure of relief plastic and
differentiation of delta landscapes.

Key words: delta, structure, plastic relief, elementary landscape, reservoir basin, riverbed heights,
ridges of near-riverine heights, riverbed lowlands

Kirish.

Ob’ektlarning strukturali tahlili zamonaviy ilmiy bilishning ajralmas qismiga aylanib bormoqda.
Bunday tadgigotlarning shu gadar ilmiy ahamiyatga aylanib borishida struktura kategoriyasining mohiyati
katta rol o‘ynaydi. Umuman olganda zamonaviy fanlarning bu kategoriyaga bo‘lgan talabidan kelib
chiggan holda, ushbu tushunchasiz ob’ektlarni har tomonlama tadqiq qilish, tadqiqotning
muvaffagiyatlarini amaliyotga tatbig gilish mumkin emas. Shuning uchun ham 2004 yilda nashr gilingan
“Falsafa” qomusiy lug‘atida struktura tushunchasiga katta e’tibor berilib, “Struktura — sistema tashkil
topishining tuzilishi va ichki formasi, bu forma mazkur sistema elementlari o‘rtasidagi barqaror o‘zaro
alogalarning birligi sifatida yuzaga keladi deb ta’rif beriladi [16; 380 b.]. Bunday olib garaganda,
strukturaning mazmuni sistemalarni (tizimlarni) tashkil etuvchi elementlarning bir-biri bilan o‘zaro
alogadorligida namoyon bo‘ladi.

B. Rasselning fikricha: “Struktura doimo munosabatni taqozo qiladi, oddiy sinf, shu holicha
strukturaga ega emas” [17; 5 b.]. Har bir ob’cktda munosabatlarning vujudga kelishi uchun, albatta,
elementlarning bo‘lishi shart. Elementlarning bir-biriga bo‘lgan munosabati ob’ektning strukturasini
belgilab beradi. I.N.Stepanov [14; 3-192 b.] B.Rasselning bu fikrini qo‘llagan holda V.R.Volobuevning [
2; 86-100 b.] Ozarbayjon tabiiy meliorativ ob’ektlarini tadqiq qilishda tatbiq etgan relef plastikasi usulini
har tomonlama nazariy rivojlantirdi va amaliyotda keng qo‘lladi. Shu bilan bir qatorda deb boshlash
kerakmidi relef plastikasi kartalarida ko‘rsatilgan relef elementlarining (balandliklar va pastliklar) ozaro
munosabati ob’ektning strukturasini tashkil etadi degan fikrni ilgari surdi.

Asosiy gisim.
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“Relef plastikasi” tushunchasi deyilganda tanlangan masshtabdagi topografik kartalarni va
aerokosmik suratlarni maxsus diqgat bilan tahlil qilish natijasida Yer yuzi tashqgi tuzilishining va
birikuvining aniglanishi tushuniladi [13; 3-20 b.]. Relef plastikasi usulining mohiyati topografik kartalarda
hududdagi relefning ikki asosiy elementlarini, ya’ni nisbiy balandliklarni va pastliklarni tizimli ifoda
etishni talab etadi. Relef plastikasi kartalarida balandliklarning va pastliklarning o‘zaro birikuvi Yer
yuzasining tabiiy nagshlarini hosil gilgan holda suv ayirg‘ichlarni, ekspozitsiyalarni va eng pastqam
joylarni aks ettiradi. Shu bilan bir gatorda, fagat relef plastikasi kartalarida boshga tematik kartalardan farq
qgilgan holda relef tiplari emas, balki relef strukturasi tasvirlangan bo‘ladi [8; 3-16 b.,]. Relef plastikasi
kartalarida ajratilgan balandlik va pastliklarning majmuasi har xil maydonga ega bo‘lgan “havzalarni” va
“daraxtsimon” strukturaga ega bo‘lgan kichik deltalarni hosil giladi. Shuning uchun ham bu usulni ba’zi
hollarda “havzaviy” usul deb ham atashadi.

Agar biz landshaft strukturasini va tabagalanishini tadqiq gilishda relef plastikasi usulini
go‘llaydigan bo‘lsak, u bir tomondan falsafa fanidagi struktura ta’limoti va uning tabiiy geografiyada
qo‘llanilishi bilan bog‘liq bo‘lsa, ikkinchi tomondan esa landshaft strukturasiga va tabaqalanishiga ta’sir
etuvchi tabily geografik omillar va ularning o‘zaro alogadorligiga bog‘liq bo‘ladi. Har qanday ob’ektda,
shu jumladan, biz tadgigot olib boradigan Amudaryo hozirgi deltasida ham hech bo‘lmaganda ob’ektning
uch eng muhim tomonlarni ajratish mumkin: elementlar, munosabat yoki alogadorlik va butunlik.
Ob’ektning strukturasini tadqiq qilish jarayonida struktura kategoriyasining uch muhim jihatlari haqida
gapirish mumkin: elementlar, alogadorlik yoki munosabat hamda butunlik. Boshqacha so‘z bilan aytganda,
ob’ektning strukturasini tadqiq qilish jarayonida biz hududning ichki tabaqalanishini o‘rganamiz.

Agar biz relef plastikasi usuli asosida ob’ektning strukturasini va tabaqalanishini tadgiq etadigan
bo‘lsak, yuqoridagi struktura kategoriyasining uch asosiy jihatlariga: elementlarga, aloqadorligiga yoki
munosabatiga va butunligiga alohida e’tibor berishimiz va unga amal qilishimiz lozim. Bu tadgigotda
element tushunchasi alohida rol o‘ynaydi, ya’'ni ayni element tushunchasi orqali struktura kategoriyasining
vujudga kelishi mantiqiylik kasb etadi. Ob’ektning elementlarini kashf qilish 0°z navbatida ob’ektda ro‘y
beradigan gonuniyatlarni chuqur bilishga imkoniyat yaratadi. Masalan, relef plastikasi kartalarida
balandliklar va pastliklarning ko‘rsatilishi o‘z navbatida B.B.Polinov ajratgan elementar landshaftlarni
(elyuvial, trans-elyuvial, superakval, akval) fagat chizmada emas, balki dala sharoitida ajratish uchun ham
asos bo‘la oladi. Ob’ektda mavjud bo‘lgan elementlar tizimning, ya’ni deltaning ichki munosabatini
aniglaydi.

Struktura ta’limotining nazariyasiga asoslangan holda Amudaryo hozirgi deltasi landshaftlarining
strukturasini va tabagalanishini tadgiq gilishda biz ham element tushunchasiga e’tibor bergan holda
topografik kartalarda relefning ikki elementini, ya’ni balandlik va pastliklarni tizimli ajratdik. Ajratilgan
balandliklar va pastliklar bir tomondan ob’ektning ichki strukturasini hosil qilsa, ikkinchi tomondan
ob’ektning ichki tabagalanishini hosil giladi. Binobarin, Ko’hnadaryo-Qozogdaryo Kkichik deltasida
ajratilgan balandlik va pastliklar o‘zlarining ichki strukturasi orqali Amudaryo hozirgi deltasidagi kichik
deltalardan farq qiladi, ya’ni Ko’hnadaryo-Qozoqdaryo kichik deltasida balandliklar asosan Amudaryo
o‘zanoldi balandliklaridan sharqqa va shimoli-sharqqa qarab pasayib boradi. Xuddi shu yo‘nalishlarda
elementar landshaftlarning guruhlari yoki landshaft xillari ham ma’lum qonuniyat asosida o‘zgarib boradi.
Shuningdek, Ko’hnadaryo-Qozoqdaryo kichik deltasida landshaftlarning tabagalanishida balandliklar va
pastliklarning tutgan o‘rni ham turlicha bo‘ladi. Ya’ni balandliklarning maydoni pastliklarga nisbatan kam
bo‘lganligi uchun bu hududda avtomorf landshaftlarga qaraganda, gidromorf landshaftlarning maydoni
ancha ko‘p bo‘ladi. B.B.Polinov ajratgan elementar landshaftlarning maydoni ob’ektning ichki
strukturasiga bog‘liq holda turlicha bo‘ladi. Demak, elementlarni (balandliklar va pastliklar) ajratish orqali
biz, avvalambor, ob’ektning ichki strukturasi haqidagi ilk bilimga ega bo‘lamiz. Kollektor havzalarida
landshaftlarning strukturasi va tabaqalanish qonuniyatlari sug‘orilmaydigan kichik deltalarning
strukturasidan tubdan farq giladi. Havzalarda ajratilgan relefning ikki elementiga bog‘liq holda paragenetik
landshaft majmualari suv ayirg‘ichdan yoki geotizimning chegarasidan eng pastqam hududgacha tartib
bilan o‘zgarib boradi. Boshqacha so‘z bilan aytganda, ajratilgan balandliklar suv ayirg‘ichdan kollektor
o‘zani o‘tgan hudud tomon pasayib boradi va shu tartibda elementar landshaftlarning guruhlari yoki
landshaft xillari bir biri bilan tartibli almashinadi. Demak, kichik deltalarda va kollektor havzalarida
landshaftlarning strukturasi va tabagalanishi bir biridan tubdan farq qiladi. Tadgiqot davomida relef
plastikasi kartalarida ko‘rsatilgan balandlik va pastliklar ob’ektning ichki strukturasini va tabaqalanishini
o‘rganish uchun ham nazariy, ham amaliy tomondan asos bo‘la oladi. Shuning uchun ham ob’ektning
strukturasini va tabagalanishini tadqiq gilishda elementlarni (balandlik va pastliklar) ajratish strukturali
tadgigotning birinchi sharti hisoblanadi [5; 3-272 b.].

148



ILMIY AXBOROTNOMA GEOGRAFIYA 2020-yil 5-son

Har qanday ob’ektning strukturali tadqiqotning ikkinchi sharti tizimdagi aloqadorlik yoki
munosabatni o‘rganishdan iborat. Delta landshaftlaridagi alogadorlik yoki munosabatlarni tadqiq gilishda
relef plastikasi usulining o°ziga xos o‘rni bor. Alogadorlikni yoki munosabatni tizimning, ya’ni Amudaryo
hozirgi deltasining dinamik invarianti sifatida garash mumkin. Shu o‘rinda har bir ob’ekt strukturaga ega
bo‘lgani holda uning o‘ziga xos aloqadorlik jihatlari yoki elementlarning xususiy munosabatlari mavjud
bo‘ladi. Amudaryo hozirgi deltasidagi elementar landshaftlarning guruhlari yoki landshaft xillari
o‘rtasidagi aloqadorlikni tadqiq qilish o‘z navbatida B.Rassel aytganidek munosabat tushunchasiga katta
¢’tibor berishni taqozo qiladi. A.A.Zinoyev [6; 19-49 b.] ham bu ilmiy g‘oyani davom ettirib, shunday
ta’kidlaydi: “Har qanday aloqadorlik-bu munosabatdir”. Boshqacha aytganda, tizimdagi elementlar
o‘rtasidagi aloqadorlikni yoki munosabatni vujudga kelishida ma’lum bir omil katta rol o‘ynaydi, ya’'ni
delta sharoitida bu alogadorlikni yoki munosabatni vujudga kelishida er usti suv ogimining roli benihoya
kattadir [10; 25-39 b.].

Bizga ma’lumki, Amudaryo hozirgi deltasida kollektor havzalari, kichik deltalar, girlar va qumli
massivlar bor. Mana shu ob’ektlarda elementlarning bir biriga bo‘lgan munosabati har xil bo‘lganligi uchun
ham ularda vujudga keladigan alogadorligi ham har xil bo‘ladi. Misol uchun, kichik deltalarning strukturasi
“daraxtsimon” shaklga ega bo‘lganligi uchun balandlik va pastliklar o‘rtasidagi alogadorlikni vujudga
keltiruvchi ogimlarning yo‘nalishi ham ana shu daraxtsimon shaklga bog‘liq holda kichik deltalarning
boshlang‘ich qismidan quyi qismi tomon yo‘nalgan bo‘ladi. Xuddi shu yo‘nalishda landshaft strukturasi va
tabaqalanishi o‘zgaradi. Qumli massivlarda esa balandliklar asosan janubdan shimolga yo‘nalgan
bo‘lganligi uchun ogimlar ham shu yo‘nalishda harakat giladi. Yana ham aniglashtirib aytganda, ob’cktda
joylashgan balandliklar yo‘nalishi ogimlarning yo‘nalishini belgilab beradi. Aloqadorlikning jihatlari va
elementlarning bir-biriga bo‘lgan munosabati o‘zaro bog‘langan bo‘lib, aloqgadorlik o‘z navbatida
elementlarning ichki munosabatini belgilab bersa, elementlarning bir-biriga bo‘lgan munosabati ham
alogadorlikni qay darajada va gaysi yo‘nalishda bo‘lishini belgilab beradi.

Har bir ob’ektning strukturali qonuniyatlarini tahlil gilishda harakatning yoki jarayonning ikki
turini farqlash zarur. Jarayonning birinchi turiga ana shu ob’ektning o‘ziga xos strukturaning vujudga
kelishi hisoblansa, jarayonning ikkinchi turiga esa, vujudga kelgan strukturali ob’ektdagi ichki jarayonlarni
kiritish mumkin. Jarayonning birinchi turi genetik alogalarga mos kelsa, ikkinchi turi esa tizimning xususiy
strukturali alogasidir. Misol uchun, delta sharoitida er usti suv ogimlarining faoliyati natijasida vujudga
kelgan “daraxtsimon” struktura genetik aloqadorlikning mahsuloti bo‘lsa (er usti suvining ishi natijasida
yotqiziglarning olib kelinishi va yotqizilishi), ana shu “daraxtsimon” strukturadagi elementlar o‘rtasidagi
xususiy strukturali aloga ham “daraxtsimon” strukturaga bog‘liq bo‘ladi.

Har bir landshaft strukturasida bo‘ladigan aloga doimo harakatchandir. Shuning uchun ham ana
shu alogalarni vujudga Kkeltiruvchi er usti suv ogimlarining harakati ham doimiydir. Strukturali tadgigotning
ikkinchi sharti bo‘lgan aloqadorlikni yoki munosabatni o‘rganish doimo bir-birini to‘ldiradi, ya’ni
munosabatlarni tadqiq gilish tizimdagi strukturali alogadorlikni bilishda muhim ahamiyatga ega. Har bir
ob’ektda bo‘ladigan strukturali aloqadorlik ana shu ob’ektning strukturasi bilan chambarchas
bog‘langandir.

Ob’ektlarni strukturali tadgigotning uchinchi sharti hududning butunligi bilan xarakterlanadi.
Bunda agar ob’ekt butunlik xususiyatiga ega bo‘lsa, u barqaror rivojlanishda bo‘ladi. Ob’ektlarning
butunligi qisimlarning (elementlarning) birligida, o‘zaro alogadorligida va o‘zaro bog‘liq holda yuzaga
kelishida namoyon bo‘ladi, ya’ni hududning butunligi qismlarning alogadorligi natijasida vujudga keladi.
Tabiatda mavjud bo‘lgan har bir ob’ektning butunligi, avvalambor, elementlarning alogadorligini tahlil
gilishga asoslanadi.

Agar biz Amudaryo hozirgi deltasidagi sugoriladigan hududlardagi kollektorlarning va
sug‘orilmaydigan kichik deltalarning butunlik muammosiga to‘xtaladigan bo‘lsak, bu ikki ob’ekt o‘zining
butunligi jihati bo‘yicha bir-biridan tubdan farq giladi. A.K.Urazbaevning [15; 3-48 b.] ilmiy ishlarida
kollektor havzalarining funksional butunligi yaxshi yoritilgan. Bu erda biz asosiy e’tiborni ishning
magsadidan kelib chigqan holda havzada joylashgan elementlarda (balandlik va pastliklar) o‘rin olgan
elementar landshaft guruhlari yoki landshaft xillari o‘rtasidagi o‘zaro alogadorlikka garatamiz. Shu bilan
bir gatorda, relef plastikasi usuli asosida kollektor havzalarining butunligini tadgiq gilishda A.Yu. Reteyum
[11; 90-110 b.] tomonidan aytib o‘tilgan bir tomonlama yo‘nalgan tizim hosil giluvchi ogimlarning
elementar landshaftlar yoki landshaft xillari o‘rtasidagi alogadorlikni vujudga keltiruvchi rolini tahlil
qilamiz. Kollektor havzasidagi elementlarning yo‘nalishi va ularning bir-biriga bo‘lgan munosabati har xil
bo‘lganligi uchun er usti suv oqimining yo‘nalishi ham har xil bo‘ladi. Bu o‘rinda er usti suv oqimi faqat
modda almashuvida emas, balki shu bilan bir qatorda qismlar o‘rtasida energiya almashuvida ham ishtirok
etadi.
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Kichik deltalarning strukturaviy butunligi ularning kelib chigish tarixi bilan bog‘langan bo‘lib, har
bir ob’ektda yuqori, o‘rta va quyi gismlar ajratiladi, ya’ni ajratilgan kichik deltalar genetik birlik sifatida
har qanday tabiiy geografik birlikning hududiy butunligini qo‘llab-quvvatlaydi. Kichik deltalarning yuqori,
o‘rta va quyi qismlari o‘rtasidagi aloqadorlik ularning strukturaviy butunligini ta’minlaydi. Bu erda shuni
alohida takidlash lozimki, tizim hosil giluvchi ogimlar kichik deltalarning yugori gismidan quyi gismi
tomon harakat giladi. Kollektor havzalarida esa tizim hosil giluvchi ogimlar tizimning chegarasidan
kollektor o‘zani tomon harakat giladi. A.Yu.Reteyumning fikricha, kollektor havzasini tashkil etgan
geotizimning chegarasi amalda ogimlarning chegarasi va moddalarning olib chigilishi oblastining chegarasi
bilan mos keladi. Bir so‘z bilan aytganda, kollektor havzalarining funksional butunligini, kichik
deltalarning strukturaviy butunligini tadqiq qilishda relef plastikasi usulining roli katta bo‘lib, bu usulda
elementlarni ajratish, elementlar o‘rtasidagi aloqadorlikni yoki munosabatni tahlil qilish va butunlikni
vujudga keltiruvchi oqimlarni o‘rganish strukturali tadqiqotning talabi bo‘lib, ob’ektlarni tadqiq qilishning
ajralmas bosgichlaridan biri hisoblanadi.

Tabiatda mavjud bo‘lgan har ganday tizim o‘ziga xos strukturaga egadir. Chunki struktura tizim
mavjudligining asosi hisoblanadi. Tizim tushunchasini ancha chuqur tahlil gilish uning strukturasini tadgiq
qilishga olib keladi. Masalan, Amudaryo hozirgi deltasini biz o‘ziga xos tizim deb ataydigan bo‘lsak, u
holda, kollektor havzalarining, kichik deltalarning strukturasini har tomonlama tahlil gilishimiz kerak,
ya’'ni bu strukturalarni tahlil qilish natijasida Amudaryo hozirgi deltasi o‘ziga xos tizim degan xulosaga
kelamiz. Bir so‘z bilan aytganda, ob’ektiv real mavjud bo‘lgan har ganday tizimning asosida uning
strukturasi yotadi. Struktura tushunchasi tadqiq qilinayotgan ob’ektga yaqin, chunki u ob’ektning mavjud
gonuniyligini elementlar darajasida, alogadorlik yoki munosabat darajasida va butunlik darajasida ifoda
etadi. Ob’ektning struktura qonuniyatlarini bilish simmetriya qonuniyatlarini bilish orqali amalga oshiriladi
va bu ikki tushunchani har tomonlama tahlil gilish zamonaviy tizimli tadgiqotning ajralmas atributi
hisoblanadi.

Har bir ob’ektning tabaqalanish qonuniyatlarini tahlil qilish tabiiy geografiyaning eng asosiy
muammolaridan biridir. Ob’ektni butunlik sifatida tadqiq qilish deganda, avvalambor, geotizimning ichida
elementlarni ajratish va ularning o‘rtasidagi alogadorlikni tahlilidan iborat. F.A. Sludskiy XIX asrda ilmiy
tushuntirishning magsadi deb quyidagilarni ta’kidlaydi: “Murakkab ko‘rinishlarni oddiy elementar
gisimlarga ajratish va elementlardan tashkil topganligini ko‘rsatish tabiatshunos uchun hodisani
tushuntirishning asosini tashkil etadi” [12; 107 b. ]. Boshqacha so‘z bilan aytganda, uzuq-uzuq va uzluksiz
nuqtai nazardan alohida bargaror elementlarni ajratish va ular o‘rtasidagi alogadorlikni aniqlash tabiatda
mavjud bo‘lgan ob’ektni ilmiy bilishning asosidir, ya’ni relef plastikasi kartasida ko‘rsatiladigan
balandliklar va pastliklar tabiatda mavjud bo‘lgan butun ob’ektni tushuntirishning asosiy sharti hisoblanadi.

N.A.Gvozdetseykiy [3; 5-22 b.] majmualarning uch tipiga muvofig holda tabagalanishning uch tipi
mavjudligini nazariy asoslab beradi: 1.Regional tabagalanish; 2.Landshaft tabagalanish; 3.Paragenetik
landshaft tabagalanish. F.N.Milkov:[9; 3-7 b.] paragenetik landshaft majmualarini tizim sifatida garaydi va
ular modda va energiyaning ogimi orgali birlashuvchi xususiyatga, funksional butunlikka egaligini
ta’kidlaydi. N.A.Gvozdetseykiy va F.N.Milkovning fikrlariga to‘liq qo‘shilgan holda, Amudaryo hozirgi
deltasidagi landshaft tabagalanishini va kollektor havzalaridagi paragenetik landshaft majmualarini tadqiq
qilishda relef plastikasi usulini amalda qo‘lladik. Buning natijasida landshaft xillarining balandliklar va
pastliklar bilan bog‘langanligi va kollektor havzalarida paragenetik landshaft majmualarining hududiy
tabagalanishi ilk bor tematik kartalarda ko‘rsatildi.

Landshaft strukturasi hagida A.G.lsachenko [7; 3-368 b.] shunday ta’kidlaydi: “Landshaft
strukturasi-bu tabiiy hududiy majmualardagi quyi birliklarning (joy, urochishe, fatsiya) tartibli
joylanishidir”. Ana shuning uchun ham landshaft strukturasini tadgiq gilishda quyi birliklarning (joy,
urochishe, fatsiya) balandliklar va pastliklar bilan birikuviga katta e’tibor berildi. Bizning fikrimizni
landshaft geokimyosi va tuproglar geografiyasi bo‘yicha mashhur olima M.A.Glazovskaya [4; 3-12 b.]
tomonidan bildirilgan ilmiy g‘oya ham to‘lig‘icha tasdiqlaydi. Ya’'ni olimaning fikricha: “Yer tuproq
goplamining strukturasi”— bu relefning elementlari (balandlik va pastliklar) bilan tuproglarning birikuvidir.
Tuprog xillari B.B.Polinov ajratgan elementar landshaftlarning guruhlari (elyuvial, trans-elyuvial,
superakval, akval) bilan to‘g‘ridan-to‘g‘ri birikadi. Biz ham olimaning fikriga qo‘shilgan holda landshaft
quyi birliklarining (joy, urochishe, fatsiya) elementar landshaft guruhlari bilan birikuvini landshaft
strukturasi deb ataymiz. 1.N.Stepanov [13; 3-192 b.] M.A.Glazovskayaning fikrini davom ettirib
quyidagicha ta’kidlaydi. “Ajratilgan balandliklar va pastliklar fagatgina tuproq qoplamining strukturasi
uchun asos vazifasi rolini o‘ynab qolmasdan, balki shu bilan birgalikda landshaft strukturasi uchun ham
asosiy kontur bo‘lib hisoblanadi”. Ajratilgan balandliklar va pastliklar tuproq qoplamining strukturasi
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uchun ganday katta ahamiyatga ega bo‘lsa, landshaft strukturasining konturi uchun ham shunday rol
o‘ynaydi.

A.S.Viktorov [1; 3-180 b.] landshaft strukturasi so‘zining o‘rniga “landshaft rasmlari”
tushunchasini qo‘llashni taklif etadi. Olimning fikricha, landshaft rasmlari geologik va iqlim omillari
ta’sirida paydo bo‘ladi hamda hududning geologik taraqqiyoti tarixini aks ettiradi.

Xulosa

Xulosa o’rnida Amudaryo hozirgi deltasidagi kichik deltalarning “daraxtsimon” strukturasini
“landshaft rasmlarini” uzoq yillar davomida Amudaryo suvining faoliyatida olib kelingan oqiziqlarning
yotqizilishida hosil bo‘lgan “natija” deb garaymiz. Shuning uchun ham Amudaryo hozirgi deltasidagi
landshaft strukturasi va tabagalanishini tadqiq gilishda topografik kartalar bilan bir gatorda aerokosmik
suratlardan ham keng foydalandik.

Shunday qilib, deltadagi landshaftlarning strukturasini va tabagalanishini tadqiq gilishda relef
plastikasi kartasida, avvalambor, relefning elementlarini (balandliklar va pastliklar) ko‘rsatishga,
clementlar o‘rtasidagi aloqadorlikni yoki munosabatni tahlil qilishga, yer usti suv ogimi orgali vujudga
keladigan kollektor havzalaridagi va kichik deltalardagi butunlikni tadgiq qilishni strukturali tadgigotning
asosi deb gabul gildik. Shuningdek, strukturali tadgiqotning uch bosgichi bir-biri bilan bog‘langan bo‘lib,
har ganday ob’ektning strukturasini o‘rganish uchun ham ilmiy, ham amaliy asos bo‘lib xizmat giladi deb
hisobladik.
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FARG‘ONA MINTAQASIDA AHOLI O‘LIMI DINAMIKASI
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Annotatsiya: Ushbu maqolada Farg‘ona mintaqasida aholi o‘limi dinamikasi, o‘lim sabablari va
uning hududiy tafovutlari hususida fikr yuritilgan.

Kalit so‘zlar: aholi o‘limi, o‘limning umumiy koeffitsienti, o‘lim sabablari, aholi yosh guruhi
bo‘yicha o‘lim ko‘rsatkichi

JAnHamuka cMepTH HacejieHUus: B @epraickom peruoHe
AnHOTanMs: B 1aHHOM cTaThe paccMaTpUBAIOTCS IMHAMHMKA cMEPTHOCTU B DepranckoM peruoHe,
MIPUYUHBI CMEPTHU U €€ PETHOHANIbHBIE PA3IHYUSI.
KiroueBble ci10Ba: CMEpTHOCTh HaceleHHUs, oOmuil Ko3(ppUIUEHT CMepTHOCTH, NPHUHHBI
CMEpTH, TIOKa3aTeNNb CMEPTHOCTH 10 BO3PACTHOM I'pyIITE HACEIEHUS

Dynamics of population death in Fergana region
Abstract. This article discusses the dynamics of mortality in Fergana region, the causes of death
and its regional differences.
Keywords: mortality, general mortality rate, causes of death, mortality rate by age group of the
population

Bugungi kunda mamlakatda aholi salomatligini yaxshilash, bu orqali aholi o‘limini kamaytirish
hamda umr davomiyligini oshirish bo‘yicha keng qamrovli chora-tadbirlar amalga oshirilmogda. 2017-
2021 vyillarda Oc‘zbekiston Respublikasini yanada rivojlantirish bo‘yicha Harakatlar strategiyasida,
jumladan «...oila salomatligini mustahkamlash, onalik va bolalikni muhofaza gilish, onalar va bolalarning
sifatli tibbiy xizmatdan foydalanishini kengaytirish, ularga ixtisoslashtirilgan va yuqori texnologiyalarga
asoslangan tibbiy yordam ko‘rsatish, chagaloglar va bolalar o‘limini kamaytirish bo‘yicha kompleks chora-
tadbirlarni yanada keng amalga oshirish» vazifalari belgilab berilgan [1]. Mazkur vazifalarni amalga
oshirish, jumladan, aholi salomatligini yaxshilash, xususan, aholining umumiy o‘limini kamaytirish va umr
davomiyligini uzaytirish bo‘yicha tadgiqotlar olib borish muhim ahamiyat kasb etadi.

O‘zbekistonda aholi salomatligi borasida amalga oshirilayotgan islohotlar negizida mustaqgillik
yillarida o‘lim ko‘rsatkichi pasayib bordi. Jumladan, mamlakatda 1991-2019 yillarda o‘limning umumiy
koeffitsienti har mingta aholiga nisbatan 6,3 kishidan 4,6 kishiga kamaydi.

Farg‘ona mintaqasiga mamlakatda o‘lganlarning 28,7 foizi to‘g‘ri keladi. Vafot etganlarning ulushi
mintaqaning mamlakatdagi aholi salmog‘i bilan tengligi, mamlakat aholisi o‘lim ko‘rsatkichlari bilan bir
hilligini ~ bildirsada, tadqiq etilayotgan hudud o‘lim jarayonlarini o‘rganish o‘ziga hos bo‘lgan
hususiyatlarga egadir. O‘zbekiston aholisi o‘lim ko‘rsatkichlarining hududiy tafovutlarini tadqiqotchi,
olima N.J.Muxammedova o°‘zining doktorlik (PhD) dissertatsiyasida yoritib bergan. Farg‘ona mintaqasi,
hususan, “Andijon viloyati aholi soni eng zich hudud bo‘lib, turar joy bilan ta’minlanish darajasining
pastligi, tug‘ilishning qisqarishiga, asosiy mehnat resursi ya’ni mehnatga layoqatli aholisining aksariyati
boshga viloyat va respublikalarda yashayotganligi, aholi tarkibida qariyalar salmog‘ining ortib
borayotganligi o‘lim ko‘rsatkichining ko‘tarilib borilishiga olib kelmoqda. Ushbu dinamikaning hozirgi
kunga kelib kamayib borishi kishilar ongida uzoq umr ko‘rishga bo‘lgan talab va tibbiy madaniyatning
shakllanishi sabab bo‘lmoqda. Shu bilan birga, hukumatning xalq farovonligiga va uning uzoq umr
ko‘rishiga garatilgan ijtimoiy siyosiy talablarining natijasi sifatida ham baholash mumkin”, deb takidlagan

[2].

Farg‘ona mintagqasida 1991-2019 yillardagi o‘limning umumiy koeffitsienti har ming Kkishi
hisobiga 6,3 kishidan 4,6 kishiga yoki 1,7 kishiga kamaydi. Mazkur yillarda tadqiq etilayotgan hudud o‘lim
ko‘rsatkichining respublika aholisi o‘lim darajasi bilan bir xil bo‘lishi bilan birga o‘ziga hos hududiy
hususiyatga ega. Farg‘ona mintagasida o‘limning umumiy ko‘rsatkichi davriy va hududiy tafovutga ega.
Jumladan, 1991-1994 yillarda mintagada o‘lim ko‘rsatkichi respublika ko‘rsatkichidan yuqori bo‘lgan.
O‘sha davrda Farg‘ona mintaqasida aholining og‘ir turmush sharoiti va tibbiy xizmat ko‘rsatish
darajasining past ekanligi asosiy omil sifatida qaraladi. Mamlakatda tibbiy xizmat ko‘rsatish sohasida
amalga oshirilgan islohatlar, aholi turmush darajasining ortib borishi natijasida o‘lim ko‘rsatkichi pasayib
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bordi. Jumladan, 1995-2007 vyillarda Farg‘ona mintagasi viloyatlarida o‘lim, mamlakat o‘lim
ko‘rsatkichidan past bo‘ldi. 2009 yildan mintaqada 60 va undan katta yoshdagi aholi salmog‘ining ortib
borishi hisobiga o°lim darajasi qisman ortganligini kuzatish mumkin. Shuningdek, Farg‘ona vodiysi
viloyatlarida 1991-2019 yillarda Andijon viloyatida o‘lim koeffitsienti har ming kishi hisobiga 6,1 kishidan
4,7, yoki 1,4 promillega kamaygan bo‘lsa, Namangan viloyatida 1,3 va Farg‘ona viloyatida eng ko‘p 1,9
promillega kamaygan.

Farg‘ona mintaqasi tuman va shaharlarida ham o‘limning umumiy koeffisienti hududiy tafovutga
ega bo‘lib, 1991-2018 vyillarda viloyat markazlari va yirik shaharlarida aholi va transport tugunining
zichligi, sanoat korxonalarining shahar va shahar atrofida joylashganligi sababli yugori bo‘lib kelgan. 1991
yilda o‘lim ko‘rsatkichi Farg‘ona, Qo‘qon, Mapg‘ilon, Andijon shaharlari, Beshariq, Furqat, Xo‘jaobod
tumanlarida “yuqori” darajada bo‘lgan. Mintagada o‘ziga hos so‘lim tabiatiga ega bo‘lgan Xonobod shahri
hamda Quvasoy shahri, aholisi siyrak joylashgan markaziy Farg‘onada joylashgan Bo‘z, Ulug‘nor,
Yozyovon va Buvayda tumanlarida “past” ko‘rsatkichga ega bo‘lgan.

Keyingi yillarda o‘lim ko‘rsatkichi pasayib bordi va 2018 yilda mintaqadagi bironta shahar va
tumanda “yuqori” daraja kuzatilmadi. Farg‘ona, Qo‘qon, Andijon shaharlari, Dang‘ara, Furqat, Andijon,
Asaka, Bo‘z, Izboskan, Marhamat, Xo‘jaobod tumanlarida o‘rtacha daraja kuzatildi. Mintaganing qolgan
barcha tuman va shaharlari o‘limning past darajasi kuzatilgan hududlarga to‘g‘ri keldi.

1991 yilda mintaqa aholisining 20,7 foiz foizi o‘limning umumiy koeffitsienti “yuqori” baholash
mezoni ko‘rsatkichiga to’g’ri kelgan. Shuningdek, mazkur yilda “yuqori” ko‘rsatkichga ega bo‘lgan
hududlar aholisining gariyb 73 foizini shahar aholisiga to‘g‘ri kelishini alohida ta’kidlash lozim. Farg‘ona
mintaqasining 73,3 foiz aholisida o‘limning “o‘rtacha” darajasiga va atigi 6 foiz aholisi “past” baholash
mezoni ko‘rsatkichiga to‘g‘ri kelgan. Keyingi yillarda mintagada o‘limning “yuqori” darajasi kamayib,
“o‘rtacha” va “past” darajalari ortib bordi. Jumladan, 2000 yilda birgina Farg‘ona shahrida o‘limning
“yuqori” darajasi kuzatilgan bo‘lsa, keyingi yillarda “yuqori” daraja kuzatilmadi. Mintaqa aholisining 47,6
foizi “past” va 31,6 foizi “o‘rtacha” darajaga to‘g‘ri kelgan bo‘lsa, 2010 va 2018 yillarda mos ravishda 68,4
va 74,7 foiz “past”, 31,6 va 25,3 foiz “o‘rtacha” darajaga to‘g‘ri keldi.

Yillar mobaynida aholi o‘lim ko‘rsatkichi yuqori bo‘lgan hududlar, Andijon, Farg‘ona, Qo‘qon,
Marg‘ilon shaharlarida aholi zichligining yuqoriligi, milliy etnik tarkibning murakkabligi, tug‘ilishning
pastligi va qariyalar salmog‘ining yuqoriligi, shuningdek, ekologik muvozanatning  buzilishi bilan
izohlash mumkin. So‘nggi yillarda ushbu shaharlarda ham aholi o‘lim darajasi pasayib bordi, shu bilan
birga, boshga tumanlarga nisbatan yuqoriligi bilan ajralib turadi.

O‘zbekiston Respublikasida, shu jumladan, Farg‘ona mintagasi aholi o‘limida eng katta salmoqni
gon aylanish tizimi kasalliklari bilan vafot etganlar 61,4 foizni tashkil etadi. Ushbu kasallik bilan vafot
etish darajasi mamlakat ko‘rsatkichidan yuqoriligi bilan ham dolzarb ahamiyatga ega. Keyingi o‘rinlarda
o‘simtalar bilan vafot etish 8,5 foiz, ovqat hazm qilish organlari kasalliklari bilan 6,0 foiz, baxtsiz
hodisalar, zaharlanish va jarohatlanishlar bilan 6,0 foiz, nafas olish organlari kasalliklari bilan 4,7 foiz,
yuqumli va parazitar kasalliklar bilan 1,4 foiz va boshga sabablar bilan 12,1 foiz aholi vafot etmoqda.
Mazkur kasalliklar jinsiy tarkib bo‘yicha ham sezilarli farq kuzatiladi. Jumladan, qon aylanish tizimi
kasalliklari bilan vofot etganlar erkaklarda 59,4 foiz bo‘lsa, ayollarda 63,7 foizni tashkil etsa, baxtsiz
hodisalar, zaharlanish va jarohatlanishlar bilan erkaklarda 8,3 foiz va ayollarda 3,2 foizni tashkil etmoqda.
O‘simta kasalliklari bilan vafot etish erkaklarga nisbatan ayollarda ko‘p uchramoqda.

Qon aylanish tizimi kasalliklari bilan vafot etayotganlar Farg‘ona mintaqasining janubiy
tumanlaridan Dang‘ara, Farg‘ona, O‘zbekiston, Beshariq, Bog‘dod, Qo‘shtepa, Asaka, Marhamat, Bo‘ston,
Bulogboshi tumanlarida 65-70 foizni tashkil etmogda. Baxtsiz hodisalar, zaharlanish va jarohatlanish bilan
hududidan yirik magistral yo‘llar o‘tgan Yozyovon, Furqat, Dang‘ara, O‘zbekiston, Buvayda,
Yangiqo‘rg‘on, Uchqo‘rg‘on, To‘raqo‘rg‘on, Pop, Mingbuloq, Ulug‘nor tumanlari va Farg‘ona shahrida
nisbatan yuqori ko‘rsatkichga ega. Shuningdek, nafas olish a’zolari kasalliklari bilan So‘X, Buvayda,
Mingbuloq, Namangan, Kosonsoy, Norin, Pop va To‘raqo‘rg‘on tumanlarida ko‘p o‘chraydi.

Umuman olganda, mamlakatda, hususan Farg‘ona vodiysi viloyatlarida qon aylanish tizimi
kasalliklari bilan vafot etish sabablarini o‘rganish va bu kasallikdan aholi o‘limi darajasini kamaytirish
tibbiyot sohasidagi asosiy muammolardan hisoblanadi.

Aholi o‘limi yosh va jinsiy tarkibi bo‘yicha ham farq qiladi. Farg‘ona mintagasida ayollarga
nisbatan erkaklar o‘limi ko‘p bo‘lib kelgan. 1991 yilda aholi o‘limi har mingta kishiga nisbatan erkaklar
6,6 ta, ayollarda esa 5,6 tani tashkil etgan. 2018 yilda esa bu ko‘rsatkich mos ravishda 5,4 va 4,7 tani
tashkil etdi.

Tadqiq etilayotgan davrda tibbiy xizmat ko‘rsatishning yaxshilanishi, aholi turmush tarzini ortib
borishi natijasida shahar joylarda erkaklar o‘limi har ming kishi hisobiga 7,5 kishidan 5,0 kishiga, yoki 2,5
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kishiga, ayollar o‘limi esa 6,3 kishidan 4,2 kishiga, yoki 2,1 kishiga kamaydi. Qishloq joylarda shahar
aholisiga nisbatan aholi o‘limi past bo‘lib kelgan. Farg‘ona mintaqgasi gishloq joylarida 1991 yilda erkaklar
o‘limi har ming kishi hisobiga 6,1 kishidan 5,4 kishiga yoki 0,7 kishiga kamaygan bo‘lsa, ayollar o‘limi 5,3
kishidan 4,7 kishiga, yoki 0,6 kishiga kamaygan. Shuningdek, erkaklar va ayollar o‘limi ko‘rsatkichi

o‘rtasidagi farq ham tobora kamayib bordi.
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Jadval O‘zbekiston Respublikasi statistika qo‘mitasi ma’lumotlari asosida muallif tomonidan tayyorlandi

Aholi olimining yosh guruhi bo‘yicha tahlil qilinganda bolalar o‘limini o‘rganish muhim ahamiyat
kasb etadi. Farg‘ona vodiysi viloyatlarida 0-4 yoshli bolalar o‘limi 1991 yilda har ming kishi hisobiga 9,9
kishini va 2019 yilda 2,7 kishini tashkil etdi. Tatqiq etilayotgan davrda mamlakatda onalik va bolalikni
muhofaza qilish ishlarini yaxshilanishi natijasida bolalar o‘limi darajasi pasayib bordi. Bu ko‘rsatkich 2019
yilga kelib gishloq joylarda 2,6 %o gacha, shahar joylarda 3,2%. gacha pasaydi. Shuningdek, mazkur
yoshdagi bolalar o‘limida qiz bolalarga nisbatan o°g‘il bolalar o‘limini ko‘proq kuzatilishi Farg‘ona vodiysi
viloyatlari uchun ham ahamiyatli.

1991 yilda bolalar o‘limi ko‘rsatkichi Farg‘ona vodiysi viloyatlari orasida Namangan viloyatida
eng yuqori bo‘lib, 10,6 %o ni tashkil etgan. Farg‘ona viloyatida 10,2%0 va eng past Andijon viloyatida
bo‘lib 8,8%0 ga teng bo‘lgan. 2019 yilda vodiy viloyatlarida eng past ko‘rsatkich Farg‘ona viloyatida 1,8 %o
ga va eng yuqori ko‘rsatkich Andijon viloyatida 3,4%o ga teng bo‘ldi.

Farg‘ona mintaqasida eng past o‘lim 1991 yilda 5-19 yoshda kuzatilgan (2-jadval). Ushbu yosh
guruhida o‘lim ko‘rsatkichi 1 foizga yetmagan. 2019 yilda eng past ko‘rsatkich yoshi 5-34 yoshni tashkil
etdi. Shahar joylarda ushbu davrda 5-14 yoshdan 5-39 yoshgacha eng past ko‘rsatkich kuzatilgan bo‘lsa,
gishlog joylarda 5-19 yoshdan 5-34 yoshgacha kuzatildi. Erkaklar o‘limi barcha davrlarda va hududlarda
ayollarga nisbatan yuqori bo‘lib kelgan.

1991-2019 villarda 0-64 yosh guruhlarida o‘lim koeffitsienti kamayib bordi. Aholi tarkibida
qariyalar salmog‘i ortib borishi bilan erkaklarda 75 va ayollarda 65 undan katta yoshdagi aholining o‘lim
darajasi ortib bordi. Ushbu yoshda o‘lim ko‘rsatkichi ortib borishi 85 va undan katta yoshdagi aholining
o‘lim darajasini pasayishida asosiy omil hisoblanadi. Shuningdek, turli yosh guruhida erkaklar o‘limining
ayollarga nisbatan ko‘p bo‘lishi 85 va undan katta yoshdagi ayollar o‘limini erkaklarga nisbatan ko‘p
bo‘lishida bosh omil hisoblanadi.

Hulosa:

- Tadqiqot davrida Farg‘ona mintaqasida aholining umumiy o‘lim ko‘rsatkichi pasayib bordi,
shuningdek, viloyatlar markazlari va unga tutash tumanlarda o‘lim ko‘rsatkichi nisbatan yuqoriligi bilan
ajralib turadi;

- mamlakatda, hususan Farg‘ona vodiysi viloyatlarida qon aylanish tizimi kasalliklari bilan vafot
etish sabablarini o‘rganish va bu kasallikdan aholi o‘limi darajasini kamaytirish tibbiyot sohasidagi asosiy
muammolardan hisoblanadi;

- Mintaganing o‘lim ko‘rsatkichi nisbatan yuqori hududga aholi zichligi yuqori bo‘lgan Andijon
shahri va unga yondosh tumanlarga to‘g‘ri kelishini hisobga olib, tumanlar markazida tibbiy birlashmalar
majmuaviyligini shakllantirish, ularga tor doiradagi mutaxassislarni jalb etish, aholi tibbiy madaniyatini
oshirish profilaktikasi o‘tkazish lozim.

Adabiyotlar

1. O‘zbekiston Respublikasi Prezidentining “O‘zbekiston Respublikasini yanada rivojlantirish
bo‘yicha Harakatlar strategiyasi to‘g‘risida” PF-4947-son Farmoni, 2017 yil 7 fevral. http:
www.lex.uz.

2. Myxammenoa H.,)K. V36ekucronna axomu ymumunm reorpadux tadosyraapu. I'eorpads
(danmapu Oyitnua ¢ancadpa gokropu (PhD) wnMmuid  napakacHHU ONUIN  YYyH E3WIITaH
muccepranus. T., 2019. b-38.

3. Campopa I'. Ba Gomk. CanoMaTiuk 6apua yuyH: Y3GEKHCTOHHMHI SHIM MHMHT HUJIIMKIATH
acocuii makcaau. T.: -2006. 144 6.

4. Tynpunnckuit T.I'., BapaBukosa E., A. )Kamoat cornurunn cakmani. Slaru ¢an acocnapu. |
kuceM. T.:2003. B-217

155



http://www.lex.uz/

ILMIY AXBOROTNOMA GEOGRAFIYA 2020-yil 5-son

UDK: 372.143.03
FORISH TOJIKLARI: HUDUDIY JOYLASHUVI VA AYRIM ETNOGEOGRAFIK
XUSUSIYATLARI

Hakimov Q. M.
Jizzax davlat pedagogika instituti
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Annotasiya: Maqolada Nurota tog’larida yashovchi mahalliy tojiklarning katta qismini tashkil
giladigan Forish tojiklarining etnogenezi, hududiy joylashuvi va etnogeografik xususiyatlari aniq misollar
yordamida tadqiq gilingan.

Tayanch so’z va iboralar: etnik guruh, etnonim, etnotoponim, etnogeografiya, hudud, areal, ilmiy
talqin.

@apuuickye TAKUKH: TEPPUTOPHAIbHOE pa3MellleHHe U HeKOTopbIe 3THoreorpaguyeckue
0COOCHHOCTH
AnHoTammsa: B [aHHOM craTheé Ha KOHKPETHBIX IpUMEpaX U3YyYEHO TEPPUTOPUAIIBHOE
pasMellieHue M HEKOTOpble JTHoreorpaduueckie OCOOCHHOCTH (ApUIICKUX TAIKUKOB, KOTOPHIC
(hOpPMUPOBATUCH B TEUCHUH JUTUTEIIBHOTO HCTOPHUECKOT 0 MEPUOIA.
KiroueBble cjI0Ba: 3THHUYECKAs TPYIIa, STHOHUM, 3THOTOIIOHUM, ATHOreorpadus, TeppUTOpus,
apeasl, Hay4yHas TPaKTOBKA.

Geographical features and and ethnogeographic features of the Farish Tajiks
Abstract. The article has been explored using specific examples of the ethnogensis, geographical
location, and ethnogeographic features of the Faris Tajiks, which have historically formed over a long
period of time.
Keywords and phrases: ethnic group, ethnotoponyim, etnogeography, territory, range, scientific
interpretation.

Kirish

Bugungi kunda Forish tumani aholisining o’n foizdan ko’prog’ini tojiklar tashkil giladi. O’ziga xos
etnik ildizga ega bu xalgning hududiy joylashuvi, shevasi, madaniyati, turmush tarzi, urf-odatlari
boshqalardan gisman bo’lsa ham farq qiladi. Hozirgacha ular kam o’rganilgan va alohida tadqiqot obyekti
bo’lgan emas. Shu nuqtai-nazardan garaganda, ko’p asrlardan buyon ushbu hududda o’troq yashab
kelayotgan va Nurota tog’larida yashovchi mahalliy tojiklarning katta gismini tashkil qiladigan “Forish
tojiklari” ning tarixiy shakllanishi, hududiy joylashuvi va o’ziga xos etnogeografik xususiyatlarini
o’rganish muhim ilmiy ahamiyatga ega.

Ishning maqgsadi va vazifalari

Mazkur tadqiqot ishining asosiy magqsadi o’rganilayotgan hududda tadqiqot ishi uchun zarur
bo’ladigan dala ma’lumotlarni to’plash, tahlil gilish va ilmiy manbalarga tayangan holda, hozirda ayrim
tarixiy-etnografik asarlarda “Forish tojiklari” deb e’tirof etilgan mahalliy xalgning, shakllanishi, tarixiy
tarqalish hududi, uning 0’ziga xos etnogeografik xususiyatlarini ilmiy manbalar asosida imkon qadar tadqiq
gilishdan iborat.

Asosiy gism

Nurota tog’lari O’zbekistonning markaziy qismida joylashgan va ma’muriy jihatdan Samargand,
Navoi hamda Jizzax viloyatlari tarkibiga kiradi. Nurota tog’lari yunon tarixiy manbalarida So’g’d
tog’larining bir qismi deb ta’riflangan bo’lsa, arab geografik adabiyotlarda Qof tog’larining tarkibiy qismi
sifatida qayd qilingan. Ilk o’rta asr yozma manbalarida Samargandning shimoliy chegarasida joylashgan
tog’lar “Ko’hi xud din” - “o0’zi paydo bo’lgan din tog’i” nomi bilan tilga olingan. Mazkur tog’larda
istiqgomat gilgan mahalliy xalq islomni 0’z xohishlari bilan gabul gilganlari uni shu nom bilan atalishiga
sabab bo’lgan deyishadi. Shuning uchun, mahalliy xalq mug’ullar istilosi davrida tog’larini muqaddas bilib,
uni g’ayridinlardan qattiq himoya qilganlar.

Tabiiy-geografik jihatdan, Nurota tog’lari janubi-sharqdan, shimoli-g’arbga garab salkam 400 km
masofaga cho’zilgan bo’lib, o’rtacha kengligi 50-70 km tashkil giladi. Tog’ning shimoliy etagidan
taxminan 5-6 km masofada Qizilqum cho’li va Aydar-Arnasoy ko’llar tizimidan shimolroqda Qozog’iston
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hududi boshlanadi. Tog’larning janubi-g’arbiy etagi Zarafshon daryosining quyi ogimigacha boradi.
O’rganilayotgan hududda O’rta Osiyoga xos bo’lgan barcha tabiiy - iglim sharoitlarini uchratish mumkin.
Hudud tabiiy-geografik jihatdan - cho’l, tog’oldi tekisliklari, adir va uncha baland bo’lmagan tog’lardan
iborat.

Nurota tog’larining shimoliy qismida yashaydigan aholi etnik jihatdan ancha murakkab bo’lib,
soha mutaxassislari tomonidan nisbatan kam o’rganilgan. Shunga garamasdan hududning etnogeografik
xususiyatlari ayrim mutaxassislarni o’ziga jalb qilgan. Masalan, A.N.Xoroshxin, M.S.Andreyev,
B.X.Karmisheva, A.Muxtorov, M.Nurnazarov kabi tarixchi va geograf olimlar turli ekspedisiyalar tarkibida
bu joylarda bo’lib, tubjoy aholining turli gatlamlarini gisman o’rganishgan. Muhimi, ular tomonidan
mahalliy xalqlarga oid to’plagan etnogeografik ma’lumotlari to’la bo’lmasa ham, hozirgacha 0’z ilmiy
ahamiyatini yo’qotmagan.

Mutaxassislarning yozishicha, Nurota tog’lari ko’p asrlar davomida cho’l ko’chmanchi xalklarning
Samarkand va Buxoro vohalariga harakat qilishida tabiiy to’siq vazifasini bajargan. Bu holat tog’ning
shimoliy etagida yashovchi xalqlarning etnik tarkibiga ta’sir ko’rsatganligi olimlar tomonidan e¢’tirof
etilgan. Qadimdan bu hududda faol migrasion jarayonlar sodir bo’lib turgan va ular mahalliy aholining
etnik tarkibiga sezilarli ta’sir ko’rsatib kelgan. Hozirda hudud aholisining asosiy qismini o’zbeklar tashkil
giladi, ular bilan yonma-yon bo’lgan gishloglarda yaxlit holda tojiklar va Qizilqum bilan tutashgan cho’l
hududida gisman gozoglar yashaydi.

IapTian Gearnaap

C OI  AXOI IYHKTIapH HOMII

“Forish tojiklari” yashaydigan hududning karta-sxemasi

Ta’kidlash joizki, geografik obyektlar nomini kartalashtirishda uning milliy talaffuzi asos bo’lishi
kerak, nomni tarjima qilib yoki boshga til gonuniyatlariga moslashtirib yozish mumkin emas. Sababi
nomning biror harfi noto’g’ri yozilsa, u fonetik o’zgarishlar ogibatida butunlay boshqa ma’no kasb etishi
mumkin. Bundan tashqgari nomning og’zaki talaffuzi xronologik jihatdan ham birlamchi bo’lib, uning
yozma shakli og’zaki so’zning doimiy saqlash va qat’iylashtirish uchun xizmat qiladi. Shuning uchun,
karta-sxemada gishloglar nomi mahalliy xalq talaffuziga mos shaklda yozildi.
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Mabhalliy tojiklar yashaydigan gishloglar Nurota tog’larining har ikki tomonida ham bor, ammo,
ularning asosiy qismi mazkur tog’larning shimoliy etagida joylashgan. Ularning hududiy joylashuvida
ma’lum bir qonuniyatlar ko’zga tashlanadi, tojiklar yashaydigan qishloglar tog’ning eng baland va eng
sersuv bo’lgan o’rta qismidan boshlanib shimoli-g’arbga tomon davom etadi. Mahalliy tojiklar yashash
uchun nisbatan qulay bo’lgan tog’ oralig’idagi soylar atrofida istiqomat qilishadi. Ular yashaydigan hudud
janubi-sharqda Porasht gishlog’idan boshlanib, shimoli-g’arbda Simbuloq gqishlog’i bilan tugaydi
(66*33’va 66*50° sharqiy uzoglik). Ikki chekka gishloglar orasidagi masofa 55 kilometrni tashkil giladi.

Tojiklar yashaydigan hudud ma’muriy jihatdan Forish va gisman Nurota tumanlariga garaydi.
Mabhalliy tojiklar istiqgomat qiladigan hududning o’ziga xosligi shundaki, u “orol”’ga o’xshaydi, atrofdagi
tog’ oralig’i soylarda joylashgan gishloglarda o’zbeklar, cho’lda esa qozoqlar istiqomat qilishadi. Albatta,
bunday holatda tojiklar bu hududga gachon va gayerdan kelib mugim yashab qolganlar, degan savol
tug’ilishi tabiiy. Mutaxassislar hozirgacha bu savolga aniq javob topmagan bo’lsalar ham, ammo, shu narsa
anigki, tojiklar yaxlit holda uzoq tarixiy davrlardan buyon, mazkur hududda boshga mahalliy xalglar
(o’zbeklar, qozoglar) bilan birga muqim yashab kelishadi.

Yana bir diqqatga sazovor muammo shuki, mahalliy xalq o’zlarini tojik millatiga mansub deb
hisoblashsa ham, ayrim qishloglarning aholisi o’zlarining kelib chigishlarini hozirgi o’zbek va boshga
tubjoy xalqlar tarkibiga singib ketgan turkiy qabilalar bilan bog’lashadi. Masalan, Mojarm va Andagin
qishloglarida istiqomat qiladigan mahalliy tojiklar o’zlarining kelib chiqishlarini nayman qabilasi bilan
bog’liq deb hisoblashadi.

Masalaga oydinlik kiritish magsadida, Mojarm va Andagin qishlog’i faollari va qariyalari bilan
davra suhbat tashkil gilindi va mulogot davomida mahalla faollari tomonidan turlicha fikr va mulohazalar
bildirildi. Ularning ta’kidlashicha, mahalliy xalq o’tmishda yon atrofdagi turli ko’chmanchi qabilalar
hujumi va kutilmagan boshga xavf-xatarlardan omon qolish magsadida, o’zlarining kelib chiqgishlarini
Qizilqum cho’lida eng nufuzli ko’chmanchi chorvador qgabilalardan biri hisoblangan naymanlar bilan
bog’lashga majbur bo’lganlar.

Tarixiy manbalarda qayd qilinishicha, nayman (mo’g’ulcha, naim - “sakkiz”) lar XIII asrda
mo’g’ullar bilan birga Movarounnahrga kirib kelganlar. Ularning asosiy mashg’uloti chorvachilik bo’lib,
ko’chmanchi hayot kechirib o’tovlarda yashaganlar. Naymanlarning bir gqismi Shaybonixonning
Movarounnahrga gilgan yurishlarida faol gatnashgan va XV1 asrning boshida hozirgi O’zbekiston hududiga
ko’chib kelib o’rnashganlar. Mutaxassislarning yozishicha, ular XIX asrning oxiri - XX asrning boshida
asta-sekin o’troq hayotga 0’tib - 0’zbek, qozoq, qirg’iz, qoraqalpoqlar tarkibiga singib, mazkur xalglarning
shakllanishida faol gatnashganlar.

Ta’kidlash joizki, Mojarm va yon atrofidagi qishloglarda o’tkazilgan etnografik, arxitektura va
toponimik tadgiqotlar mazkur gishloglarni kamida ikki ming vyillik tarixga ega ekanligini tasdiglagan.
Bundan tashqari, Mojarm qishlog’i hududida saqlanib qolgan, so’g’d uslubida qurilgan qadimiy qo’rg’on
va qal’alarning qoldiglari, qoyalardagi mavjud petrogliflar (toshbitik), hamda mahalliy xalq rivoyatiga
ko’ra, Iskandar Zulgarnayn tomonidan ekilgan, Markaziy Osiyo mintaqasida juda kam uchraydigan daraxt
(Shargiy biota- luni perus semiglobosa) savr archasi qo’shimcha dalil bo’lishi mumkin. Binobarin, ikki
ming vVillik tarixga ega, o’troq hayot kechirgan mahalliy xalq bilan, XIII asrda ushbu hududlarga kelib
ko’chmanchi hayot kechirgan naymanlarning kelib chiqishi bir deyish haqiqatga to’g’ri kelmaydi.

Mabhalliy tojiklar haqgida ilk bor rus etnografi A.P.Xoroshxin ilmiy maqola ¢’lon gilgan. U 1872 yili
harbiy ekspedisiya tarkibida Nurota tog’lari va Qizilqum cho’lini o’rgangan va tojiklar haqida etnografik
ma’lumotlar to’plagan. Mahalliy aholi bilan suhbatda uni hayron qoldirgan narsa shu bo’lganki, ba’zi tojik
gishloglarning aholisi 0’zlarining kelib chiqishini shu hududda yashaydigan o’zbek urug’lari (nayman,
jaloyir va boshqgalar) bilan bog’lashgan. Rus etnografi bu e’tirofga shubha bilan garagan va ularni hamma
tomondan turkiy xalglar o’rab turgan holatda qanday qilib va kimlar ta’sirida tojik bo’lib qolganliklarini
dalil sifatida keltirgan. A.P.Xoroshxin mahalliy tojiklarning tashqi ko’rinishi, yuz va ko’z tuzilishi, o’troq
hayot kechirishi, asosan dehqonchilik bilan shug’ullanishi, hamda ular yashaydigan hududda bog’-
rog’larning ko’pligini asos qilib, ular tog’li tojiklar degan xulosaga kelgan.

Mahalliy xalq ko’p asrlar davomida tog’ oralig’idagi soylar atrofida o’troq hayot kechirib, XX
asrning boshiga qadar atrofi baland ihota devori bilan o’ralgan qo’rg’onlarda yashaganlar. Arxeologlar
tomonidan olib borilgan tadgigotlar davomida, har bir gishlogda taxminan 1\VV-V asrlarda qurilgan gadimiy
istehkomli qo’rg’onlar mavjudligi aniqlangan. Masalan, Mojarm, Uxum, Sintob, Ej kabi qgishloglarda qal’a
va qo’rg’onlarning qoldiglari hozirgacha saglanib qolgan. Mahalliy xalq qo’rg’onlar qurish uchun joy
tanlashda tabiiy to’siqlarning mavjudligiga alohida e’tibor berishgan. Qo’rg’onlar mahalliy xalgni cho’ldan
keladigan yovdan va boshqa turli xavf-xatarlardan saglash masadida qurilgan. Shuning uchun, mahalliy
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xalq orasida hozirgacha cho’lda yashovchi ko’chmanchi gabilalarning bosqini haqida ko’plab rivoyatlar
saglangan.

XX asr boshiga kelib ko’chmanchi gabilar tomonidan xavf-xatarning kamayishi va qo’rg’onlarda
aholi sonini ko’payishi sababli mahalliy xalq, avvalari yoz oylarida mavsumiy yashaydigan suv bo’yiga
ko’chib o’tib, uylar qurib gishloglar barpo gilishgan. Mazkur jarayon mahalliy xalq orasida o’tgan asrning
o’rtalarigacha davom etgan. Ilgari yoz oylari soy bo’yiga tushgan xalq o’zlariga mavsumiy uylar - chayla,
chorpoya, kadak, xonacha, o’tov qurishgan. A.P.Xoroshxin mahalliy o’troq xalq yoz oylari o’tov qurib,
unda vaqtinchalik yashaganligiga e’tibor berib, uni turkiy qabilalar bilan ko’p asrlik o’zaro etnomadaniy
alogalar mahsuli deb ¢’tirof etgan.

1915 yili Nurota tog’larining shimoliy etagida yashaydigan mahalliy xalqlar, jumladan,
tojiklarning etnik kelib chiqishini o’rgangan boshqga rus olimi M.S.Andreyev, bu xalgning aslida tojiklar
ekanligi, mo’g’ullar istilosigacha nafaqat tog’li hududlarda, balki qisman Sirdaryo sohillarigacha bo’lgan
cho’l hududlarida ham istiqgomat qilishganini yozma manbalar va toponomik ma’lumotlar asosida
isbotlagan. Olimning yozishicha, mahalliy tojiklar orasida shunday kishilar borki, dehqgonchilik gilish
uchun muhim bo’lgan ob-havoni oldindan aniq bashorat giladilar. Ob-havoni doimo kuzatib boradigan
kishilarning bashoratiga ko’ra, agar aprel oyining oxirlarida havo bulutli bo’lsa, demak qish qattiq keladi va
ko’p qor yog’adi. Mabodo, may oyining boshida yog’ingarchilik ko’p bo’lsa, demak noyabr oyi seryomg’ir
keladi. Agar may oyining oxirida garmsel boshlansa, oktyabr oyi ancha sovuq bo’ladi. Qishloglarda hozir
ham bunday kishilar bor, ularni ko’pincha “hisobdon”lar deyishadi.

Tanigli etnograf olima B.X.Karmisheva 1959 yili SSSR FA ning Etnografiya instituti tomonidan
O’rta Osiyoga tashkil qilingan ilmiy ekspedisiya tarkibida O’zbekistonga kelib Nurota tog’larida
yashaydigan mahalliy xalqlar, jumladan, tojiklarni etnografik jihatdan qisman o’rgangan. Olima
ekspedisiya davomida to’plangan ma’lumotlarni jamlab, 1964 yili “Sovetskaya etnografiya” jurnalida
“Materialer etnograficheskogo obsledovaniya tadjikov Nuratinskogo xrebta” nomli ilmiy magqola e’lon
gilgan. Ushbu maqgolada olima Forish tojiklarining turmush tarzi va antropologik jihatlari yuqgori Zarafshon,
ya’ni Ko’histon tojiklariga ko’proq o’xshaydi degan xulosani bayon qilgan.

2000 yili nashr gilingan “Forish tojiklari” nomli tarixiy-etnografik kitobning muallifi geograf olim,
professor M.N.Nurnazarovning bu masalada bildirgan fikrlari diggatga sazovor. Tanigli olimning
yozishicha, mahalliy tojiklar qadimiy so’g’dlar avlodi bo’lib, ularning nafaqat urf-odatlarida o’xshashliklar
mavjud, balki mahalliy shevasida ham hozirgacha so’g’d tiliga xos bo’lgan ko’plab so’zlar (meg’, deg’,
tabo’rok, kefich, sug’ch va h.k) saglanib qolgan. Bundan tashqari tojiklar yashaydigan gishloglarning nomi
(Porasht, Arsaf, O’xm, Hoyat, Mojarm, Andagin, Sintab, Ej va boshqalar), ham aynan shu tilda
yaratilganligi, gadimgi yashash uylari ham sug’d uslubida qurilganligi olimlar tomonidan isbotlangan.

Tarixiy manbalardan ma’lumki, so’g’dlar Iskandarga qarshi mardonavor kurashib, mag’lub
bo’lganlaridan keyin, ularning bir qismi yunonlar zulmi ostida yashashni xohlamasdan uzoqroq, o’z
vatanlariga o’xshash tog’li hududlarga ketib hayot kechirishga majbur bo’lganlar. Professor
M.N.Nurnazarovning fikricha, so’g’dlar o’sha davrda, nisbatan osoyishta bo’lgan, Nurota tog’larining
shimoliy etagiga ko’chib kelib muqim yashab qolganlar. Taniqli olimning xulosasiga ko’ra, Forish
tojiklarining o’tmishdagi ajdodlari so’g’dlar ekanligi haqiqatga yaqindir.

Bizningcha, bu xulosani boshqga dalillar bilan ham to’ldirish mumkin. Masalan:

- Forish tojiklarining shevasi va urf-odatlari Samargand, Buxoro tojiklaridan gisman farq qilib,
ko’proq Ko’histon tojiklariga o’xshashligi;

- mahalliy xalg shevasini O’ratepa (Istaravshan), Mastchoh, Panjikent tojiklari shevasiga yaqinligi;

- o’rganilayotgan hududdagi har bir qishlogning Ko’histon tojiklari kabi o’ziga xos lagablari
borligi.

Bundan tashqgari, Forish tojiklari mazkur hududda ko’p asrlardan buyon muqgim yashab
kelayotganlarini ayrim ularga xos xususiyatlar ham isbotlaydi:

- ko’p asrlar davomida mahalliy xalq orasidagi mavjud urf-odatlarning  o’zgarmasdan
kelayotganligi;

- tojiklar yonma-yon yashaydigan qishloglar (O’xm va Hoyat), (Mojarm va Sintab), aholisining
shevalarida muayyan tafovutlar borligi;

- tojiklar alohida, mugim va yaxlit yashaganliklari tufayli ularning shevasida turkiy iboralarning
kam ishlatilishi;

- mahalliy xalgning yuz tuzilishi, ko’zining joylashishi va gisman sochining rangi boshga
xalglardan farq qilishi.

Albatta, bildirilgan ayrim fikr va mulohazalar munozarali bo’lishi mumkin. Bu esa, qo’shimcha
tadgiqotlarni talab gilishi aniq. Shuning uchun, mavjud muammolarni har tomonlama tadqiq gilish va
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yechimini topish magsadida keng gamrovli tarixiy-arxeologik va etnogeografik tadgigotlarni amalga
oshirish zarur.

Yugorida ta’kidlanganidek, tojiklar yashaydigan hudud Nurota tog’larining shimoliy yonbag’rining
markaziy qismida joylashgan va u shimoldan Qizilqum cho’li bilan tutashgan. Mintaqaning iqlimi quruq
kontinental xarakterga ega, yog’ingarchilik miqdori nisbatan kam, joy relyefiga qarab o’zgarib boradi.
Hududning shimoliy tekislik gismida 200-250 mm.dan, janubiy tog’li gismida 750-800 mm.gacha
yog’ingarchilik bo’ladi. Bug’lanish yog’ingarchilik miqdoridan 15-20 marta ko’p. Mazkur hududdagi har
bir qishlog geografik joylashishi, relyef tuzilishi va iglim hosil giluvchi omillariga garab o’ziga xos
mikroiglim xususiyatlariga ega.

Shuning uchun, mahalliy xalg hududning iglimi va tuproq sharoitlarini inobatga olib asosan
sug’orma dehqonchilik bilan shug’ullangan. Lalmikor (bahorikor) yerlardan yog’ingarchilik ko’p bo’lgan
yillardagina yaxshi hosil olingan. Mahalliy tojiklar asosan bog’dorchilik, uzumchilik hamda g’alla va poliz
mahsulotlari yetishtirib, qisman chorvachilik bilan ham shug’ullanishgan. Sug’orish uchun asosiy suv
manbai sifatida buloglar va yer osti suvlari xizmat gilgan. Mavjud buloglar bahorda sersuv bo’lib,
aksariyati yozning o’rtalarida qurib koladi. Binobarin, mahalliy xalq suv tanqgisligi hamda tabiiy
imkoniyatlar cheklanganligini inobatga olib xo’jalik faoliyati yuritgan. Masalan, Ej qishlog’i aholisi
sug’orma suvning tanqisligi sababli dehqonchilikdan tashqari, hunarmandchilik bilan ham shug’ullangan.
Aksincha, Porasht qishlog’i sersuv bo’lganligi tufayli aholi bog’dorchilik bilan birga g’alla, poliz ekinlari
ham yetishtirgan.

Bog’dorchilikda tog’li hududlarga xos bo’lgan mevali daraxtlar - tut, yong’oq, olma va o’rik
daraxtlari ko’proq parvarish qilingan. Mabhalliy tojiklarning xo’jalik yuritishining yana bir o’ziga xos
xususiyati shuki, uni joy relyefiga qarab tekisliklardan tog’ga garab o’zgarib borishidir. Shuning uchun,
ijtimoiy zaruriyat tufayli mahalliy xalqg har bir xo’jalik yuritadigan joyga alohida nom bergan:

- loyqa - soy suvlari olib kelgan, allyuvial yotgiziglardan tashkil topgan, tog’ oldi tekisligi, gishloq
etagidan 10-15 km pastrogda joylashgan unumdor erlar. Asosan g’alla ekilib, bahorda yog’ingarchilik
mavsumida 2-3 marta sug’orilib yaxshi hosil olingan, qurg’oqchilik yillarida dehqonchilik gilinmagan;

- cho’l (dasht) - loygadan yuqoriroqda joylashgan tog’oldi tekislik hududi hisoblangan. Mahalliy
xalgning bir qismi o’zining chorvasi bilan bahor oylarida bu joylarga ko’chib chiqib, undan efemer
o’simliklar qurib qolguncha yaylov sifatida foydalangan. Bu hududda dehqonchilik gilinmagan;

- tagob - soylar atrofi va qisman tog’oldi daralarda joylashgan sug’orma unumdor yerlardan iborat
bo’lgan hudud. Tagobda mevali bog’lar va tokzorlar barpo etilgan, hamda uy-ro’zg’or uchun zarur bo’lgan
mayda dehgonchilik gilingan. Bog® va ekinlar buloglardan hosil bo’lgan soy suvlari bilan sug’orilgan.
Ko’pchilik aholi yoz oylarini shu joyda, soya-salqin maskanlarda o’tkazgan;

- yayloq (ko’h) - tog’ning eng baland gismida (1800-2100 m), joylashgan yaylov. Aholining
chorvasi ko’p bo’lgan qismi shu hududga ko’chib chigqan. Yaylov butun jamoaga tegishli bo’lib, undan
birgalikda foydalangan.

Eng muhimi, mahalliy tojiklar yerdan unumli va oqilona foydalanishga alohida e’tibor berganlar
hamda muayyan tabiiy geografik gonuniyatlarga rioya gilganlar. Masalan, hudud relyefning ko’tarilib
borishi bilan, ekin maydonlar kamayib, yaylovlar hududi ko’paygan. Sug’orma ekinlar asosan, soylar
atrofidagi vodiylarda va tog’ etagidagi (chashmakor) tekisliklarda parvarish qilingan. Tog’ning o’rta
gismidagi yerlar ko’pincha lalmikor dehgonchilik gilish uchun foydalangan.

Sho’rolar davrida mahalliy xalgning bir qismi Mirzacho’l va Jizzax cho’lini o’zlashtirish hamda
yashash sharoitini yaxshilash maqgsadida o’sha joylarga ko’chib borganlar. Undan avvalroq ham “kichik
gishloglarni vyiriklashtirish” bahonasida amalga oshirilgan nomaqbul siyosat tufayli mahalliy tojiklarning
katta gismi boshga hududlarga ixtiyoriy-majburiy tarzda ko’chirma qilingan. Bugungi kunda ular Toshkent,
Sirdaryo, Jizzax viloyatlari hamda Qozog’iston Respublikasining Jizzax va Sirdaryo viloyatlariga yagin
bo’lgan chegaraga hududlarda istiqomat gilishadi. Norasmiy ma’lumotlar bo’yicha, ularning soni taxminan
ellik ming kishini tashkil giladi.

O’tgan yarim asrdan ko’proq vaqt mobaynida ko’chirma qilingan mahalliy tojiklarning keyingi
avlodlari orasida ona tilini unutayotganlar soni ko’paymoqda. Shu bilan birga, so’nggi chorak asr davomida
tojiklarning boshqa mahalliy xalqglar, xususan, o’zbeklar bilan assimlyasiya jarayoni ancha tezlashdi, bu
holat mahalliy tojiklarning etnomadaniyati va urf-odatlarining asliyatidan uzogqlashishiga sabab bo’Imoqda.

Xulosa. Umuman olganda tadgiqgot ishi davomida Forish tojiklarini tarixan uzoq davr mobaynida
shakllanganligi, hududiy joylashuvi, ayrim ularga xos bo’lgan etnogeografik xususiyatlarini aniglashga
harakat gilindi. Mahalliy tojiklarning boshga tubjoy xalglar bilan o’xshash tomonlari ko’pligi, bu ularni
asrlar davomida birga ahil-inog va hamjihatlikda yashab kelayotganligidan dalolat beradi. Tadgiqot
natijalarini umumlashtirib quyidagilarni alohida gayd gilish mumkin:
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1. Mutaxassislar tomonidan Forish tojiklarining tarixiy shakllanish jarayoni, tili, urf-odatlari,
etnomadaniy alogalari va etnogeografik xususiyatlari kam o’rganilgan. Shu sababdan, yaqin kelajakda
ularni ilmiy nugtai nazardan, xolisona va har tomonlama, o’rganish magsadga muvofiq;

2. Turli tadgiqotchilar tamonidan bildirilgan fikr va mulohazalar Forish tojiklarining kelib chigish
tarixi, shakllanishi va rivojlanish bosgichlarining ancha murakkab va munozarali ekanligidan dalolat
beradi;

3. Tadgiqotlar natijasida Forish tojiklarining moddiy va nomoddiy madaniy meroslari gisman
saglanganligi, ammo so’nggi yillarda, xususan mustaqillik yillarida transformasiya va assimilyasiya
jarayonlarining tezlashganligi aniglandi;

4. Tadgigot davomida mahalliy tojiklarning etnik, lokal va mintagaviy xo’jalik faoliyatining o’ziga
x0s Xususiyatlari qisman o’rganildi;

5. Mabhalliy xalglarning o’zaro etnomadaniy aloqalari natijasida ularning hayot tarzi, yashash
madaniyati hamda xo’jalik faoliyatida muayyan o’zgarishlar sodir bo’lgan;

6. O’rganilayotgan hudud aholisi ikki tilli, tojik tili bilan birga, o’zbek tilida ham bemalol
gaplashadilar.
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BIOGENIC REGIME OF THE ZERAVSHAN RIVER
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Abstract. The article reviews multi-year (1990-2019) changes in the biogenic regime of water of
the Zeravshan river under the anthropogenic regime along the river length at all monitoring points. Water
samples are taken monthly from 11 monitoring points, and hydrochemical analyzes are made in the
Laboratory for Surface Water Pollution Monitoring of the Environment Pollution Monitoring Service of
Uzhydromet. In addition, using the GIS interface Arc GIS 10.8, maps were created, which give accurate
and visual information about nutrients in water of the Zeravshan river.

Keywords: Zeravshan river, monitoring points, nitrogen compounds (NH4 *), nitrogen nitrite
(NOy), nitrogen nitrate (NO3z’), phosphates, phosphorus (total), iron, silicon

BuoreHHblii pe;KUM peKH 3epaBLIaH

AnHotammsa. B cratee paccmorpeHo mHoronetHue (1990-2019 rr.) m3meHeHHs OHOTCHHOTO
peKMMa BOABI PEKH 3epaBIIaH IIO[ AHTPONOTCHHBIM BIMSHHEM 110 JIMHE PEKH Ha BCEX ITYHKTaX
HabOmoneHus. ExxemecsaHO oTOHMparoTcs MpoObl BoAbl U3 11 MyHKTOB HAONIONEHUS, a THIPOXUMUYCCKUC
aHamm3el mpoBomaTcss B «Ciry’kGa MOHHTOpWHTa 3arps3HEHUs»» B Jabopatopun  «JlabopaTopus
MOHUTOPHHTA 3arps3HEHUs IMOBEPXHOCTHRIX BOA» Y3ruapomera. Kpome Toro, ¢ momomipio uHTEpdetica
I'MC Arc GIS 10.8 ObutH cO31aHBI KapThl, JAIOIIME TOYHYIO M HATJISAHYIO WH()OPMAITUIO O COCTOSIHHH
OMOTeHHBIX BEUICCTB B BOJEC PEKU 3epaBIIIaH.

KioueBble cj10Ba: pexa 3epaBiiaH, HaOMIOAATEbHbIE TyHKTHI, a3oTHble coequHenus (NHa ),
HuTpHT a3ota (NO»), HuTpat azora (NO3), dpocdatsl,pochop (oOmuit), xene30, KpeMHHH.
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Zarafshon daryosining biogen rejimi

Annotasiya: Maqolada Zarafshon daryosining ko’p yillik (1990-2019 yy.) biogen rejimi daryo
uzunligi bo’ylab barcha kuzatuv punktlarida antropogen ta’sir natijasida o’zgarishlari o’rganilgan.
Tadgigotda bevosita 11 ta kuzatuv punktlardan suv namunalari muntazam har oy olinib, O’zgidrometning
“Tabiiy muhit ifloslanganligini tadqiq qilish va monitoring bo’limi”ning “Yer usti suvlarini tadqiqot qilish
laboratoriyasi” da gidrokimyoviy tahlillar o’tkaziladi. Bundan tashqari, Zarafshon daryosi suviining biogen
moddalar holati to’g’risida aniq va vizual ma’lumot beradigan xaritalar GAT interfeysi Arc GIS 10.8
yordamida yaratilgan.

Kalit so’zlar: Zarafshon daryosi, azot birikmalari (NH4+), azot nitrit (NO2), azot nitrat (NO3-),
fosfatlar, fosfor (umumiy), temir, kremniy.

Introduction. The Zeravshan river originates in Tajikistan from the Zeravshan glacier and is
called Mastchokhdarya, after which Fandarya joins it and the Zeravshan river forms. The river is mainly
glacial and snowy. In Uzbekistan, the river flows through the Samarkand, Navoi and Bukhara regions [1].

Concentration and regime of hydrochemical elements depend on the intensity of biological
processes taking place in reservoirs and are an important characteristic of water quality. Biogenic
substances include nitrogen, phosphorus, iron, silicon compounds. The main sources of these compounds in
river water are the internal processes of watercourses, as well as rain, industrial, household and agricultural
wastewater [2].

Biogenic substances are the most important component of natural waters that determine biological
productivity of watercourses. Water quality depends largely on its concentration [3]. In the Zeravshan river
basin there are 93 industrial enterprises, 52 water treatment facilities, 46 water intake and 46 re-discharge
points that have a negative impact on the river ecosystem [4.5]. To date, the biogenic regime of the
Zeravshan river has not been sufficiently studied. The study of the nutrients’ content in the Zeravshan river
was begun in 1967.

The purpose of study was to investigate the biogenic composition of water of the Zeravshan river
and evaluate changes in the river runoff (length) and time.

Results and discussion. The biogenic regime of the Zeravshan river is observed at
11 water quality monitoring points (Fig. 1):

1. Ravatkhodja (0.4 km below the Ravatkhodja dam).

2. Samarkand (3 km above the Ak-Karadarya watershed area, 6 km northeast of Samarkand).

3. Siab (21 km northwest of Samarkand, 0.5 km below the water discharge of the Siab collector).

4. Siab (additional) (22 km below Samarkand).

5. Taligulyan (26 km northwest of Samarkand, 3.7 km below the water discharge of the Taligulyan
collector).

6. Kattakurgan (7.2 km northwest of Kattakurgan, 0.8 km below the water discharge of the
Cheganak collector).

7. Khatrchi (2 km south of the Khatirchi village, 0.5 km below Karadarya).

8. Navoi (upper) (3.5 km northwest of Navoi, 1 km above the water discharge of the “Navoiazot”
enterprise).

9. Navoi (lower) (5 km northwest of Navoi, 0.8 km below the water discharge of the “Navoiazot”
enterprise).

10. Bukhara (upper) (1 km above Bukhara).

11. Bukhara (lower) (1 km below Bukhara) [4].

To study the biogenic regime of the Zeravshan river, Uzhydromet database for the average multi-
year period 1990-2019 was used. (It should be noted that water quality in Bukhara region has been
regularly studied since 2011 at monitoring points above and below Bukhara.) [5]

Analysis of water samples was carried out in the Surface Water Pollution Monitoring Laboratory
of Uzhydromet. Ammonium, nitrates, nitrites, total phosphorus, phosphates, silicon and iron were analyzed
by spectrophotometric method [3].

Nitrogen compounds are one of the main nutrients and their concentration and regime depend on
biochemical and biological processes taking place in rivers. In rivers, nitrogen compounds are present
mainly in the form of nitrites, nitrates and ammonium ions. Increase of nitrogen compounds content in
natural waters can be related to decomposition of dead organism cells, atmospheric precipitation, life
activity of nitrogen-fixing bacteria, discharges of domestic, agricultural and industrial wastewater [3].
Concentration of nitrogen compounds in natural water is one of the indicators of the sanitary condition of
water reservoir. An increase in nitrogen compounds leads to deterioration in water quality.
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Map of the location of the Zeravshan River
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Uzhydromet regularly monitors the content of ammonium ions (NH4"), nitrites (NO2") and nitrates
(NO3) in water of the Zeravshan river. The average multi-year (1990-2019) amount of ammonium nitrogen
(NH4") in the Zeravshan river ranges from 0.03 to 0.5 mg N/dm® (Table 1). The maximum allowable
concentration (MAC) of ammonium nitrogen (NH.") in river water is 0.39 mg N/dm?. Nitrogen compounds
belong to hazard class 3 (organoleptic hazard) [6].

The average multi-year (1990-2019) data show that the content of ammonium nitrogen (NH4") at
the Siab monitoring point was 1.2 times higher than the MAC. In addition, ammonium nitrogen (NH4")
levels are high at Siab (additional) and Navoi (lower) monitoring points (Figure 2).

Between 1990-1994 and 2015-2019, there was an increase in ammonium nitrogen content
compared to other monitoring points at Siab and Siab (additional). The highest concentrations were
observed at Navoi (upper) and Navoi (lower) monitoring points in
1990-1994 and 2010-2014 (Table 2).

For many years, Siab and Siab (additional) monitoring points have experienced intense pollution of
the Zeravshan river with ammonium nitrogen, which exceeds the MAC.

Nitrites (NO_) are an unstable component of natural waters [2].

The presence of nitrites (NO2) in non-contaminated surface waters is mainly associated with the
process of decomposition and nitrification of organic substances. During oxidation at sufficient oxygen
concentration, nitrites (NO2) are converted to nitrates
(NO3) [7]. The increase in the number of nitrites in watercourses is associated with the wastewater
discharge from industrial enterprises using nitrite salts in the technological process [2].

The average multi-year content (1990-2019) of nitrogen nitrite (NO2) in the water of the
Zeravshan river ranges from 0.01 to 0.17 mg N/dm?®. The maximum allowable concentration (MAC) of
nitrite of nitrogen (NO2) in river water is 0.02 mg N/dm? (Figure 2).

Nitrogen nitrite (NOy) in the length of the river exceeded the MAC at all monitoring points with
the exception of Bukhara (above the city), especially at Siab monitoring point
(8.5 times higher than the MAC). The pollution of the river by nitrites is due to the fact that unorganized
agricultural wastewater is discharged directly into the river, along with the wastewater of industrial
enterprises.

According to the analysis, after Siab monitoring point, the nitrogen nitrite content decreases until
the Navoi (upper) monitoring point, but at Navoi (lower) monitoring point the nitrogen nitrite content
(NO2) increases by 3.3 times compared to MAC. At the same point, wastewater of the “Navoiazot”
enterprise is discharged.

The highest concentration of nitrogen nitrite was observed in 1990-1994 at Ravatkhodja,
Samarkand, Siab, Taligulyan, Kattakurgan and Khatirchi. For many years, the Zeravshan river at Siab, Siab
(additional) and Navoi (lower) monitoring points was intensively contaminated with nitrogen nitrite.
Although pollution of the Zeravshan river with nitrite has now decreased compared to 1990-1994, it shows
the highest pollution with nitrogen compounds compared to MAC. The greatest contamination was
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observed at Siab monitoring point in 1990-1994, where nitrogen nitrite was 21.5 times higher than

MAC (Table 2).
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Fig. 2. The average mult| -year (1990 2019) content of ammonium nitrogen and nitrite
nitrogen in the Zeravshan river

A large number of nitrates (NOz") can enter rivers with industrial runoff. Nitrates are discharged
from irrigated areas where nitrogen fertilizers are introduced, and enter surface waters along with
wastewater and water from collectors. In addition, an increase in nitrogen nitrate means deterioration in the

sanitary condition of the reservoir [2].

The average multi-year content (1990-2019) of nitrogen nitrates (NO3) in the Zeravshan river
water ranges from 0.82 to 3.65 mg N/dm?®. The maximum allowable concentration (MAC) of nitrogen

nitrate (NOg) in river water is 9 mg N/dm?.

Analysis shows that the nitrogen nitrate (NO3) content increases along the river length and does
not exceed MAC, the highest concentration is observed at Navoi monitoring point (lower) (Figure 3).
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Fig. 3. Average multi-year (1990-2019) nitrogen nitrate content
in the Zeravshan river
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Although the amount of nitrogen nitrate did not exceed the MAC along the river length, its
concentration at Siab, Siab (additional) and Navoi (upper) and Navoi (lower) monitoring points was higher
than at other monitoring points (Table 2).

Total amount of nitrogen (NH4*, NO2, NO3") in water the Zeravshan river increases along the river
length. In particular, increased anthropogenic impact, discharge of wastewater into the river leads to a sharp
increase in the content of nitrogen compounds.

Phosphorus in the form of compounds appears in natural waters as a result of decomposition of life
activity of aquatic organisms, decomposition of orthophosphate-containing species [7]. Under the influence
of physico-chemical and biological processes, one form of phosphorus can pass into another. The increase
in phosphorus concentration means deterioration in water quality. The increase in the content of
phosphorus compounds in water is an indicator of anthropogenic pollution, which is associated with the
widespread use of phosphorus fertilizers (superphosphate, etc.) and polyphosphates (as a detergent).

The maximum concentration of total phosphorus is 0.24 mg/dm® at Siab monitoring point
(additional). Along the river length, the increase in total amount of phosphorus is observed at Siab, Siab
(additional) and Navoi monitoring points (Figure 4).

The average multi-year (1990-2019) phosphate content in water of the Zeravshan river ranges from
0.004 to 0.15 mg/dm?,

The average multi-year (1990-2019) phosphate content in water of the Zeravshan river is much
higher at Siab and Siab (additional)  monitoring points than in  other  ones
(Figure 4).

Contamination with phosphorus compounds of the Zeravshan river at Siab and Siab (additional)
monitoring points for many years was very high compared to other points. Such pollution is associated with
the discharge of large volumes of wastewater into the river. The highest total phosphorus level (0.31
mg/dm?®) was observed at Siab (additional) monitoring point in 2015-2019 (Table 2).

Iron is almost always found in natural waters because it is found in all species. Increasing the
amount of iron in river water impairs its quality. The MAC of iron in river water is 0.5 mg/dm?®. The
average multi-year (1990-2019) iron content in water of the Zeravshan river ranges from 0.008 to 0.03
mg/dm3. In the upper part of the Zeravshan river, the concentration of iron is 0.1-0.3 mg/dmé [2].

The average multi-year (1990-2019) iron content in water of the Zeravshan river did not exceed the
MAC, but its concentration at Navoi (upper) and Navoi (lower) points was higher than at other monitoring
points (Figure 4).
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Fig. 4. The average multi-year(1990-2019) content of total phosphorus, phosphates and iron
in the Zeravshan river

N\

165



ILMIY AXBOROTNOMA

GEOGRAFIYA 2020-yil 5-son

The

iron content

increases from the source of river and along its entire length

(to Navoi (lower) monitoring point). Between 2010-2015 and 2015-2019, the iron content was lower
compared to other years (Table 2).

Silicon is the second most common substance in nature after oxygen, and the presence of silicon in
water is a serious obstacle to industry.

The

amount of silicon in water of the Zeravshan river ranges from

2.81 to 6.38 mg/dm?®. The level of silicon in river water is very high at Siab (additional), Bukhara (upper)
and Bukhara (lower) monitoring points. The highest level is 6.38 mg/dm? at Bukhara (below) monitoring
point (Figure 5).
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Fig. 5. Average 'multi-year (1990-2019) silicon content in the Zeravshan river

Although they fluctuate randomly on average every 5 years, they increase at Siab, Siab
(additional), Navoi and Bukhara monitoring points due to emissions of the main pollutants of the river. The
highest silicon value (7.98 mg/dm?®) was observed at Siab monitoring point in 1990-1994 (Table 2).

The average multi-year biogenic composition of the Zeravshan river  water
(1990-2019) is given in Table 1.
Table 1
The average multi-year (1990-2019) biogenic composition of the Zeravshan river
Monitoring Biogenic substances, mg/d_lr_mz)ial

points NH4* NO; NOs Phosphate phosphorus Iron Silicon
Ravatkhodja 0,01-0,17 | 0,008-0,06 | 0,02-1,89 | 0,001-0,019 | 0,007-0,07 | 0,004-0,01 | 1,38-4,45
Samarkand 0,01-0,29 | 0,002-1,08 | 1,5-4,52 | 0,0004-0,026 | 0,004-0,04 | 0,005-0,05| 1,6-4,75
Siab 0,09-1,17 | 0,02-1,34 | 0,24-4,57 | 0,017-0,25 0,005-0,27 | 0,007-0,06 | 1,93-6,66
Siab (add.) 0,04-0,99 | 0,01-0,19 | 0,49-5,5 0,014-0,31 0,017-0,53 | 0,003-0,06 | 2,47-14,1
Taligulyan 0,01-0,36 | 0,003-1,39 | 0,05-3,32 | 0,004-0,06 0,011-0,24 | 0,002-0,13 | 1,9-5,38
Kattakurgan 0,008-0,21 | 0,004-1,56 | 0,03-2,72 | 0,001-0,03 0,006-0,07 | 0,002-0,06 | 1,64-5,3
Khatirchi 0,009-0,07 | 0,002-1,5 | 0,03-2,75 | 0,0007-0,03 | 0,007-0,06 | 0,003-0,04 | 1,64-5,11
Navoi (upper) 0,01-0,35 | 0,003-0,05 | 0,25-5,74 | 0,004-0,11 0,009-0,25 | 0,005-0,08 | 1,16-5,23
Navoi (lower) 0,01-0,82 | 0,01-0,21 | 0,36-9,02 | 0,003-0,11 0,011-0,32 | 0,003-0,1 | 1,44-6,18
(E;L:)‘;Z?;a 0,005-0,15 | 0,001-0,04 | 1,24-3,7 | 0,003-0,012 | 0,006-0,02 | 0,004-0,01 | 5,77-6,95
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Bukhara
(lower) 0,01-0,2 | 0,002-0,84 | 0,03-1,84 | 0,0005-0,026 | 0,005-0,25 | 0,004-0,08 | 5,59-7,02

When analyzing changes in the average multi-year biogenic composition of the Zeravshan river
water every 5 years during the period 1990-2019, intensively polluted monitoring points were identified

(Table 2).
Table 2
Average multi-year (1990-2019)
changes in the biogenic composition of the Zeravshan river in different periods
Monitoring orics Biogenic substances, mg/dm?®
point NH;* | NO2 | NOs | Phosphate Total Iron | Silicon
phosphorus

Ravatkhodja | 1990-1994 | 0,057 | 0,184 | 0,768 0,009 0,03 0,031 | 311
1995-1999 | 0,046 | 0,019 | 0,848 0,008 0,017 0,011 | 3,58
2000-2004 | 0,032 | 0,016 | 1,17 0,003 0,016 0,03 2,7
2005-2009 | 0,0305 | 0,008 1 0,011 0,019 0,013 | 1,79
2010-2014 | 0,04 | 0,007 | 0,624 0,005 0,015 0,039 | 2,95
2015-2019 | 0,086 | 0,006 | 0,55 0,003 0,009 001 | 271
Samarkand | 1990-1994 | 0,0408 | 0,237 | 0,995 0,004 0,031 0,025 | 3,88
1995-1999 | 0,051 | 0,016 | 0,963 0,004 0,016 0,013 | 3,54
2000-2004 | 0,033 | 0,017 | 1,029 0,007 0,016 0,017 | 2,83
2005-2009 | 0,017 | 0,008 | 1,15 0,002 0,013 0,011 | 2,07
2010-2014 | 0,038 | 0,008 | 0,704 0,005 0,012 0,033 | 3,23
2015-2019 | 0,105 | 0,007 | 0,905 0,004 0,012 0,008 | 3,5
Siab 1990-1994 | 0,349 | 043 | 1,51 0,048 0,12 0,036 | 4,87
1995-1999 | 0,457 | 0,075 | 1,06 0,057 0,09 0,014 | 5,04
2000-2004 | 0,285 | 0,076 | 2,25 0,087 0,081 0,017 | 2,94
2005-2009 | 0,627 | 0,118 | 3,047 0,123 0,13 0,013 | 281
2010-2014 | 0,632 | 0,203 | 3,11 0,101 0,12 0,028 | 448
2015-2019 | 0,689 | 0,119 | 2,35 0,115 0,132 001 | 419
Siab (add.) | 1990-1994 | 0,182 | 0,066 | 2,16 0,058 0,22 0,064 | 7,98
1995-1999 | 0,201 | 0,068 | 1,082 0,097 0,273 0,027 | 5,88
2000-2004 | 0,275 | 0,075 | 1,74 0,169 0,182 0,034 | 4,02
2005-2009 | 0,529 | 0,082 | 2,88 0,212 0,282 001 | 3,24
2010-2014 | 0,336 | 0,106 | 2,051 0,203 0,172 0,027 | 6,15
2015-2019 | 0571 | 0,059 | 1,502 0,173 0,319 0,013 | 6,49
Taligulyan | 1990-1994 | 0,113 | 0,357 | 1,32 0,025 0,081 0,033 | 4,85
1995-1999 | 0,083 | 0,029 | 1,18 0,016 0,036 0,026 | 4,35
2000-2004 | 0,052 | 0,035 | 1,12 0,023 0,033 001 | 291
2005-2009 | 0,047 | 0,026 | 1,97 0,017 0,024 0011 | 2,3
2010-2014 | 0,078 | 0,023 | 1,13 0,028 0,037 0,034 | 385
2015-2019 | 0,18 | 0,014 | 1,13 0,015 0,024 0,008 | 3,57
Kattakurgan | 1990-1994 | 0,052 | 0,34 | 0,78 0,017 0,049 0,031 | 3,44
1995-1999 | 0,066 | 0,024 | 1,15 0,006 0,018 0,018 | 3,9
2000-2004 | 0,048 | 0,02 | 1,25 0,01 0,024 004 | 275
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2005-2009 | 0,041 | 0,011 | 1,65 0,003 0,012 0,012 | 247
2010-2014 | 0,06 | 002 | 1,16 0,013 0,021 0,036 | 3,76
2015-2019 | 0,124 | 0,008 | 1,149 0,004 0,01 0,007 | 3,45
Continuation of Table 2
Khatirchi 1990-1994 | 0,054 | 0,398 | 0,69 | 0,009 0,04 0,028 | 3,37
1995-1999 | 0,055 | 0,024 | 0,97 | 0,012 0,022 0,013 | 4,17
2000-2004 | 0,054 | 0,023 | 1,28 | 0,006 0,015 0,017 | 3,33
2005-2009 | 0,021 | 0,009 | 1,83 | 0,003 0,028 0,012 | 2,86
2010-2014 | 0,048 | 0,019 | 1,3 0,009 0,02 0,029 | 433
2015-2019 | 0,108 | 0,008 | 1,083 | 0,005 0,013 0,008 | 3,46
Navoi 1990-1994 | 0,234 | 0,031 | 2,12 | 0,053 0,142 0,042 | 4
(upper) 1995-1999 | 0,093 | 0,035 | 3,84 0,015 0,054 0,047 | 3,33
2000-2004 | 0,044 | 0,017 | 1,92 0,01 0,025 0,019 | 3,03
2005-2009 | 0,048 | 0,014 | 256 | 0,015 0,06 0,048 | 35
2010-2014 | 0,057 | 0,016 | 2,14 | 0,009 0,02 0,023 | 4487
2015-2019 | 0,065 | 0,021 | 1,8 0,01 0,02 0,012 | 4,72
Navoi 1990-1994 | 0,385 | 0,047 | 259 | 0,054 0,148 0,049 | 42
(lower) 10951999 | 0,135 | 0,089 | 6,14 | 0,022 0,066 | 0,059 | 354
2000-2004 | 0,118 | 0,057 | 3,02 0,01 0,035 0,029 | 3,46
2005-2009 | 0,089 | 0,037 | 327 | 0,026 0,128 0,058 | 4,21
2010-2014 | 0,376 | 0,115 | 4,3 0,016 0,068 0,027 | 5,47
2015-2019 | 0,09 | 0,048 | 2,36 0,01 0,02 0,014 | 48
Bukhara 2011-2014 | 0,069 | 0,021 | 2,43 | 0,008 0,015 0,007 | 6,35
(Uppen) 2015-2019 | 0,022 | 0,01 | 2,66 | 0,004 0,009 0,008 | 6,17
Bukhara 2011-2014 | 0,038 | 0,036 | 2,24 | 0,008 0,077 0,009 | 6,28
(lower) 2015-2019 | 0,028 | 0,041 | 3,4 0,004 0,009 0,007 | 6,46
Conclusion

The main sources of water pollution of the Zeravshan river in Uzbekistan are wastewaters of Siab,
Cheganak, Hauzaksay, Taligulyan collectors and Boynazar treatment facility in the Samarkand region [8],
as well as Navoi Upper, Central, Mirza-Mumin, Bishkent and Sanitarniy collectors in the Navoi region [9].
In Bukhara region there are Dengizkul, Central Bukhara, Ogitma, Parsankul, Main catchment tract, Main
Karakul, Central Alat, Southern Alat, Western Karakul, Bibishirin, West Romitan collectors [10].
However, the volume of wastewater discharge of Siab and Navoi (upper) collectors is higher than in other
ones. Currently, as a result of increased anthropogenic impact on water of the Zeravshan river, it is
contaminated with nitrogen compounds.

According to studies, Siab, Siab (additional), Navoi (upper) and Navoi (lower) river monitoring
points have been intensively contaminated with nitrogen compounds for many years. These monitoring
points are influenced not only by the Siab collector and the sewerage system of the “Navoiazot” enterprise,
but also by the unorganized discharge of municipal wastewater.

Nitrogen nitrite was the highest in 1990-1994 over a 5-year period. Except for increasing the
amount of wastewater discharged into the river, nutrient pollution will also increase.
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MUALLIFLAR DIQQATIGA!

Hurmatli mualliflar, magola muallif tomonidan gqog‘ozda chop etilgan va elektronshaklida
tagdim qilinishi shart. Magolada quyidagi bandlar:UDK, ishning nomi (0‘zbek, rus va ingliz
tillarida), magola hammualliflarining ro‘yxati (to‘lig familiya, ismi, otasining ismi —o‘zbek, rus va
ingliz tillarida), muallif hagida ma'lumotlar: ish joyi, lavozimi, pochta va elektron pochta manzili;
magola annotatsiyasi (300 belgigacha, 0‘zbek, rus va ingliz tillarida), kalit so‘zlar (5-7, o‘zbek, rus va
ingliz tillarida) bo‘lishi lozim.

MAQOLALARGA QO‘YILADIGAN TALABLAR!

Magolalarning nashr etilishi uchun shartlar nashr etilishi mo‘ljallangan magolalar dolzarb
mavzuga bag‘ishlangan, ilmiy yangilikka ega, muammoning qo‘yilishi, muallif tomonidan olingan
asosiy ilmiy natijalar, xulosalar kabi bandlardan iborat bo‘lishi lozim; ilmiy maqolaning mavzusi
informativ bo‘lib, mumkin gadar gisga so‘zlar bilan ifodalangan bo‘lishi kerak va unda umumiy gabul
gilingan qisgartirishlardan foydalanish mumkin; “Ilmiy axborotnoma” jurnali mustaqil (ichki)
tagrizlashni amalga oshiradi.

MAQOLALARNI YOZISH VA RASMIYLASHTIRISHDA
QUYIDAGI QOIDALARGA RIOYA QILISH LOZIM:

Magolalarning tarkibiy gismlariga: kirish (gisgacha), tadgigot magsadi, tadgiqotning usuli va
obyekti, tadgigot natijalari va ularning muhokamasi, xulosalar yoki xotima, bibliografik ro‘yxat.
Magola kompyuterda Microsoft Office Word dasturida yagona fayl ko‘rinishida terilgan bo‘lishi zarur.
Magolaning hajmi jadvallar, sxemalar, rasmlar va adabiyotlar ro‘yxati bilan birgalikda doktorantlar
uchun 0,25 b.t. dan kam bo‘lmasligi kerak. Sahifaning yuqori va pastki tomonidan, chap va o‘ng
tomonlaridan - 2,5 sm; oriyentatsiyasi - kitob shaklida. Shrift - Times New Roman, o‘lchami - 11 kegl,
gatorlar orasi intervali - 1,0; bo‘g‘in ko‘chirish - avtomatik. Grafiklar va diagrammalar qurishda
Microsoft Office Excel dasturidan foydalanish lozim. Matndagi bibliografik havolalar (ssilka) kvadrat
gavsda ro‘yxatda keltirilgan tartibda gayd qilish lozim. Magolada foydalanilgan adabiyotlar ro‘yxati
keltirilishi lozim. Bibliografik ro‘yxat alfavit tartibida - GOST R 7.0.5 2008 talablariga mos tuziladi.

Ikki oyda bir marta chigadi.

— “Samargand davlat universiteti ilmiy axborotnomasi’dan ko‘chirib bosish faqgat tahririyatning
yozma roziligi bilan amalga oshiriladi.

— Mualliflar magolalardagi fakt va ragamlarning haqgoniyligiga shaxsan mas’ul.

MAQOLAGA QUYIDAGILAR ILOVA QILINADI:

—  Yo‘llanma xati;
— Ekspert xulosasi.

E- mail:axborothoma@samdu.uz
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