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STUDY OF THE INFLUENCE OF y-%Co -RADIATION ON THE ELECTROPHYSICAL PROPERTIES OF
“KOMOLOT-79” GRADE COTTON FIBERS
Annotation

The main results of the research are as follows. Research of electrical and photoelectric properties of “Komolot-79” grade
cotton fibers irradiated with y-6°Co -radiation source at different doses and doped with iodine. The research was conducted in
the temperature range (300-360 K) and voltage (0-100 V). According to the results of the study, it was observed that cotton
fibers (CF) irradiated with different doses and doped with iodine had a much higher current than purified and untreated
“Komolot-79” grade cotton fibers. The current flowing from all the samples prepared as an object of research was proved to
obey Ohm's law. According to the studies, it was shown that the photoconductivity of the “Komolot-79” grade CF sample
doped with iodine under the influence of ultraviolet light is mainly related to the formation of inter-zone electron-hole pairs.
From the obtained results, the activation energy of the deep level formed by CF doped with iodine was determined.

Key words: Cotton fiber, electrical conductivity, photoconductivity, volt-ampere characteristic, diffusion.

HCCJIEJOBAHUE BJIASTHUSI y-°Co -OBJIYYEHUS HA SJEKTPO®U3NYECKHAE CBOMCTBA
XJOIIKOBBIX BOJIOKHOM COPTA “KOMOJIOT-79”
AHHOTAaIUA

OCHOBHBIE Pe3yJbTaThl UCCICAOBAHMS 3aKIIOYAIOTCS B CleayromeM. MccneqoBaHbl NIeKTpHYecKre U (GOTOIIEKTPHIECKHE
CBOMCTBA XJIONMKOBBIX BOJOKOH copTa KomoyoT-79, 06TydeHHBIX MCTOUHMKOM H3mydeHHs y-°Co B pasiMuHBIX 103aX U
JeTUpoBaHHBIX Hogom. MccnenoBanus npoBoamnuch B auamazoHe temmneparyp (300-360 K) u manpsokenus (0-100 B). o
pe3yibTaTaM HCCIICIOBaHUS OBUIO OIpPENeNeHbl, YTO XJIOTIKOBBIE BOJIOKHA (XB), oONydeHHBIE pPa3HBIMH [O3aMH U
JIETUPOBAaHHBIE HOI0M, HMENTH 3HAUYUTEIBHO OONBIINI TOK, YeM OUYHIIEHHBIE U HeoOpaOOTaHHBIE XJIOIKOBBIE BOJIOKHA COPTa
«Komonot-79». JlokazaHo, 4TO TOK, MPOTEKAIOIMINI OT BceX 00pa3loB, MPUTOTOBICHHBIX B KauecTBEe 00BEKTa MCCIIEAOBaHNUS,
noguuHsiercs 3akoHy Oma. ITo pe3ynbTaTaM uccieoBaHuil OBUTO MOKa3aHO, YTO (HOTOIPOBOANMOCTH JISTHPOBAHHOTO HOJIOM
obpasna XB copra «KomonoT-79» moa aeiictBueM yabTpaduoIeTOBOTO M3MyYEHHs, B OCHOBHOM, CBsSi3aHA ¢ 00pa3oBaHHEM
MEX30HHBIX 3JIEKTPOHHO-IBIPOYHBIX nap. [1o momydeHHBIM pe3ysibTaTaM ONpeelieHa SHEPT sl aKTHBAIMHU ITyOOKOTO YPOBHS,
chopmupoBanHoro XB, JerupoBaHHBIM HOIOM.

KnioueBbie cioBa: XIIONKOBOE BOJIOKHO, 3JEKTPOIPOBOIHOCTh, (POTOMPOBOAMMOCTD, BOJBT-aMIIEPHAs XapaKTEPUCTHKA,

T dy3us.

v-5Co -~NURLANISHINI “KOMOLOT-79” NAVLIY PAXTA TOLALARINING ELEKTROFIZIK
XOSSALARIGA TA’SIRINI TADQIQ QILISH
Annotatsiya
Tadgiqot ishining asosiy natijalari quydagilardan iborat. Turliy dozalarda y-5°Co nurlanish manbaida nurlantirilgan hamda yod
bilan legirlangan “Komolot-79” navli paxta tolalarining elektrik va fotoelektrik xossalarini tadqiq gilish. Tadgigot (300—360
K) harorat diapazonida hamda kuchlanish (0-100 V) oralig‘ida olib borilgan. Tadgiqot natijalariga ko‘ra turliy dozalarda
nurlantirilgan va yod bilan legirlangan paxta tolalari (PT) tozalangan va ishlov berilmagan “Komolot-79” navliy paxta
tolalariga nisbatan juda yo‘qori tok o‘tgani kuzatildi. Tadgiqot obyekti sifatida tayyorlangan barcha namunalardan ogayotgan
tok ohm gonuniga bo‘ysinishi gayt gilindi. O‘rganishlarga ko‘ra, yod bilan legirlangan “Komolot-79” navli PT namunasining
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ultra binafsha nur tasirida hosil bo‘lgan fotoo‘tkazuvchanlik asosan zonalar aro electron-kovak juftliklarini hosil gilish bilan
bog‘ligligi ko‘rsatildi. Olingan natijalardan yod bilan legirlangan PT hosil bo‘lgan chuqur satxning aktivatsiya energiyasi
aniglandi.

Kalit so‘zlar: Paxta tolasi, elektr o‘tkazuvchanlik, fotoo‘tkazuvchanlik, Volt-amper xarakteristika, diffuziya.

Kirish. Hozirgi paytda mikroelektronika o‘zining eng yuqori bosgichiga erishdi. Bu esa o‘z navbatida yangi
muammolarni, hamda elektron texnikaning integratsiyasini, ya’ni, nanoelektronikani rivojlantirishda katta hissa qo‘shadi.
Nanoelektronika ravnagi, tolalar fizikasini mukammal rivojlantirishni tagozo etadi. Bundan kelib chiggan holda XXI asrning
birinchi yarmida nanostrukturalar rivojlanishining dolzarb muammolarini hal qilishning yo‘llaridan biri tolalar fizikasi
asoslarini o‘rganish o‘ta muhimdir. Ilk bor paxta va ipak tolalarining yarimo‘tkazgich xossalarga ega ekanligi aniglandi[1].
Polimerlarda elektr o‘tkazuvchanligiga yigirmanchi asrning oxirlaridan ushbu materiallarda zaryad tashish tabiatini
tushunish uchun keng o‘rganildi[3].

Paxta tolalarining elektrofizik xususiyatlari asosan uning cuticula gatlamida nomoyon bo‘ladi[5]. Paxta tolalarining
turliy navlarida cuticula gatlami turliy xil strukturaga ega ekanligidan kelib chigilgan xolda uning elektrafizik xususiyatlari
xam turliy xildir. Shuning uchun tadgigot doirasini kengaytirish, tolalarning elektrofizik xossalarining umumiy gonuniyatlarini
ochib berishga va tolalarda sodir bo'ladigan elektron jarayonlarning mexanizmlarini ochib berishga hamda elektron
jihozlarning diskret elementlarini ishlab chigishga imkon beradi. Xozirgacha tabiiy tolalarning xususan, paxta tolalarining
fizikaviy xususiyatlari to‘liq tekshirilmagan aynigsa, elektrofizikaviy xossalari. Shuning uchun tabiiy tolalarining
elektrofizik xossalarini o‘rganish dolzarb muammolardan hisoblanadi.

Turliy xil navliy PT fizik xossalari o‘rganilgan[5-6]. Ammo y-®°Co nurlanish manbaida nurlantirilgan “Komolot-79”
PT navining elektrofizik xususiyatlari o‘rganilmagan. Ushbu magolada y-8°Co nurlanish manbaida nurlantirilgan va yod bilan
legirlangan “Komolot-79” PT navining elektrofizik xususiyatlarini o‘rganishning ba'zi natijalari keltirilgan. O‘tkazuvchanlik
mexanizmi asosida zaryad tashuvchilarning harakatchanligi va konsentratsiyasi bilan tavfsiflanadi. Legirlash polimerlarda
o‘tkazuvchanlikni nazorat gilishda muxim omil xisoblanadi [7].

Bizga malum bolishicha, y-°Co nurlanish manbaida nurlantirilgan “Komolot-79” navliy PT elektrofizik xossalari
hozirgacha adabiyotlarda gayd etilmagan. Ushbu magolada y-®°Co nurlanish manbaida nurlantirilgan hamda yod bilan
legirlangan “Komolot-79” navliy PTsining elektrofizik natijalari keltirilgan.

Tajriba gismi. Tajriba uchun turliy vagtlar davomida 65.73 ren/s dozadagi y-®°Co —nuranish manbai bilan
nurlantirilgan va nurlanmagan “Komolot-79” navli PT tanlab olindi. Dastavval, pishib yetilgan paxta chigitidan tolalar parallel
joylashgan holda ajratib olindi. Paralel joylashgan tolalarning taxminiy soni 4500-5500 dona va uzunligi 6 mm. PT legirlash
jarayonini boshlashdan oldin tozalash va bargarorlashtirish bosgichidan o‘tkaziladi. PT 800C da distillangan suvda 20 min
davomida yuviladi. Tozalangan PT 5, 12, 120 soat turliy vaqtlar davomida 65.73 ren/s dozadagi y-°Co —nuranish manbai bilan
nurlantirildi. Nurlantirilgan namunalar yodning 7% spirtdagi eritmasi solingan vannada 20 min davomida xona xaroratida
(T=300K) ushlab turildi. Namunalar vannadan olinib 750C havo muhitida 7 soat davomida legirlash jarayonidan o‘kazildi.
Namunalarga ohmik kontak olish uchun grafit kukunining suyuq shisha bilan aralashmasidan foydalanildi. Omli kontaktlarning
garshiligi 100-200 Qescm, namuna uzunligi 4 mm. Namunalarning elektofizik xarakteristikalari to‘k kuchining kichik darajasida
(nanoamperda) 111-300 electrometer orgaliy gorong‘u va ultra binafsha (UB) nur ostida (A=254 nm) o‘lchandi. O‘lchovlar olib
borishda harorat 298-360 K va kuchlanish 1-100 V oralig‘ida olib borildi.

Natijalar va muhokamalar. Tajribalar shuni ko‘rsatadiki, 5, 12, 120 soat davomida y-5°Co nurlanish manbasi bilan
nurlangan va nurlanmagan “Komolot-79” navli PT yodning 5% li eritmasi bilan 750C temperaturada 7 soat davomida
legirlangan va legirlanmagan namunalarining I-V xarakteristikasi 1-rasmda ko‘rsatilgan. Legirlanmagan y-°Co —manbasi bilan
5 soat davomida nurlangan “Komolot-79” navli PT dan o‘tadigan tok juda kichik, ya’ni U=100V da I=1.2 nA ekanligi aniglandi
(yuvilgan toza paxtadan U=100V da 1=0.15 nA tok o‘tgan).

1-rasm. 1- to‘g‘ri chizigda namunani dastlabki xolatdagi volt-amper xarakteristikasi (VAX) keltirilgan (U=100V da
1=0.15 nA), 1-rasm 2-to‘g‘ri chiziqda tolalarni y-5°Co nurlanish manbasi bilan 5 soat nurlantirlgan namuna (U=100V da
1=3 nA), 1-rasm 3-to‘g‘ri chiziq nurlantirilmagan yod bilan legirlangan namuna(U=100V da I1=1.4 nA), 1-rasm 4,5,6-to‘g‘ri
chiziglar tartib bo‘yicha y-5%Co nurlanish manbasi bilan 5,12,120 soat vaqt mobaynida nurlantirlgan va barchasi yod bilan
legirlangan holdagi namunalarning VAX si keltirilgan. Olingan natijadan ko‘rishimiz mumkinki PT lariga yod kiritish orqgali
uning o‘tkazuvchanligi oshgan, shuningdek v-5°Co nurlanish manbasi bilan turliy xil vagtlarda nurlantirilib yod bilan
legirlanganda elektr o‘tkazuvchanlik sezilarliy oshib borganligini ko‘rishimiz mumkun (1-rasm). Xulosa giladigan bo‘lsak y-
80Co nurlanish manbasi PTsida nugsonlar hosil gilib bu orgaliy PT sida diffuziya koefitsentini oshiradi hamda diffuziya
koefitsienti esa y-5°Co manbasining nurlanish vagtiga bog‘liglik qonuniyatini keltirib chigaradi.
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1-rasm “Komolot-79” navli PTsi namunalarining VAX, ishlov berilmagan (1), Yod bilan legirlangan (2), y-%°Co
nurlanish manbasi bilan 5 soat nurlantirlgan (3) yAA-8°Co nurlanish manbasi bilan 5, 12 va 120 soat nurlantirlgan hamda yod
bilan legirlangan (4),(5),(6) chiziglar

Keyingi tajribamizda 5 soat davomida y-®°Co —nurlanish manbai bilan nurlangan va yod bilan legirlangan “Komolot-
79” navli paxta tolalrining ul'trabinafsha (UB) nur ostida VAX o‘Ichandi. Yorug‘lik manbai sifatida OBN-60 (hv=5.0eV)
turdagi lampadan foydalanildi. 2-rasmda y-®°Co —nurlanish manbai bilan nurlangan va yod bilan legirlangan “Komolot-79”
navli paxta tolalrining qorong‘uda (1) va UB nur ostidagi (2) VAX larining to‘g‘ri chizigliy grafigi keltirilgan. Quyda
keltirilgan grafikda (2-rasm) PT namunasidan qorong‘uda olingan natija 100V da 10 nA va hv=5.0eV nur ostida
fotoo‘tkazuvchanlik to‘lig to‘yintirilgan holda olingan natijada 100V da 37nA tok o‘tganligini ko‘rishimiz mumkun.

o o = e Py = o e ey e o 1 e
e

2 — rasm. y-%9Co bilan nurlantirilib, yod bilan legirlangan “Komolot-79” navli paxta tolalarining qorong‘udagi VAX
(1) va ultrabinafsha nur (hv=5.0eV) ostida olingan VAX (2).

Kuchlanishni 0 dan 100 voltgacha oshirib borganimizda UB nur ostida olingan natijalar bir-biridan 27 nA gacha farq
gilganligini ko‘rish mumkin. Bu shuni ko‘rsatadiki, fotoo‘tkazuvchanlik asosan electron-kovak juftligini hosil gilish bilan
bog‘ligdir. “Komolot-79” navli paxta tolalrining fotoo‘tkazuvchanligini yod bilan legirlanganligi bilan bog‘liq deb izohlash
mumkun.

Paxta tolalarida elektr o‘tkazuvchanlik mexanizimini yaxshiroq tushunish uchun “Komolot-79” navli paxta tolalrining
elektro‘tkazuvchanligini haroratga bog‘ligligini o‘rganish muhimdir.

e o
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3-rasm. Arrhenius grafigi y-°Co bilan nurlantirilib, yod bilan legirlangan (2) va Nurlantirilmagan fagat yod bilan legirlangan
(1) “Komolot-79” navli paxta tolalarining elektr o‘tkazuvchanligining haroratga bog‘ligligi.

3-rasmda harorat oshishi bilan kuchlanish o‘zgarmagan holda (U=80V) harorat ortishi bilan tokning eksponensial oshganligini
ko‘rishimiz mumkun. Paxta tolasining elektrofizik xususiyati mustaqgil ravishda boshqga ilmiy guruhlar tomonidan ham
o‘rganilgan [8]. Elektr o‘tkazuvchanlikning haroratga boligligini 20-85 diapazonda o‘rganish orgali y-°Co—nurlanish manbai
bilan nurlangan va yod bilan legirlangan “Komolot-79” navli paxta tolalrining zaryad tashuvchilarning aktivlanish energiyasi
Arrhenius gonuni orgali Ea=0,128 eV ga ega ekanligi aniglandi.

Xulosa. Xulosa gilib, shuni aytish mumkinki, y-%°Co bilan nurlantirilib, yod bilan legirlangan “Komolot-79” navli
paxta tolalarining elektrofizik xususiyatlari o‘rganildi. Eksperimental natijalar tahliliga ko‘ra y-8°Co -nurlari bilan nurlantirilib,
yod bilan legirlangan “Komolot-79” navli paxta tolalarining elektro‘tkazuvchanligi y-°Co -manbasi bilan nurlantirilmaganiga
nisbatan 10 barovardan ortiqga farglanishi y-°Co -manbasi seluloza panjaralarida go‘shimcha nugson hosil gilish orgali
diffuziya koefitsentining oshishiga bog‘liq ekanligi aniglandi. Kirishma molekulalari polimerning panjara nugsonlariga
joylashadi, ta'giglangan zonada chuqur sath hosil giladi va o‘tkazuvchanlikni taminlaydi. Ultrabinafsha nurlanish ta’sirida
fotoo‘kazuvchanlikni hosil bo‘lish shundan dalolat beradiki fotoo‘tkazuvchanlik asosan elektron- kovak juftligini hosil bo“lishi
bilan bog‘lig, shuningdek yod molekulalari va polimer tarmoglar o‘rtasida zaryad o‘tkazish tartibi bilan tushuntirish mumkun.
Shunga ko‘ra olingan natijalar orgali PT ni yod bilan legirlash orgaliy hosil gilingan chuqur satxning aktivatsiya energiyasi
aniglandi.
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