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PROPILENNING GETEROHALQALI (MET)AKRILATLAR BILAN
SOPOLIMERLARINI OLISH VA ULARNING XOSSALARINI O‘RGANISH

Choriev I.K., Mavlanov B.A., Mustafoyev H.M.
Buxoro davlat texnika universiteti
Buxoro davlat pedagogika instituti

Annotasya: Propilenning geterohalgali (met)akrilatlar bilan sopolimerlari sintez gilindi va
ularning xossalari o ‘rganildi. Ular asosdagi bargarorlashtiruvchilar olinish texnologik sxemasi
taklif qgilindi. Sopolimerlaish kinetikasiga erituvch tabiati ta’siri aniglandi. Sopolimerlanish tezligi
erituvchining tabiati o ‘zgarish bilan quyidagicha o ‘zgaradi: benzol— aseton— demetilformamid—
izopropanol— uchlamchi butanoll.

Kalit se‘zlar:monomer, sopolimer, propilen, polipropilen, rekombinatsiyalash, reaktor,
compressor.

AHHomauu}l: CuHm€3up06aHbl conoaumepbol nponujiena C cemepoyuKiuyecCKumu
(Mem)aKpuﬂamaMu U U3yuyeHsvl ux ceoticmaa. HpedﬂoofceHa mexnojioeuvyecKkas cxema nojiy4eHusl
cmabunuzamopos Ha ux ocHose. OnpeoeneHo 6GauAHuUe NPUPoObl paAcmEoOpumens Ha KUHEMUKY
conoaumepusayuu. CKOpOCWlb conoaumepuzayuu  U3MeHAencsa 6 3aeucumocmu  om npupodbl
pacmeopumesi C1edyiowuUM 00pazom: 6eH301 — ayemon — OUMemuipopmamud — U30NPoOnaHoJl
— mpem-oymanon/

Knrouesnie cnoesa: MOHOMED, conoaumep, nponuieH, nojiunponuien, peK0M6uHauuﬂ,peaKm0p,
Komnpeccop.

Abstract: Propylene copolymers with heterocyclic (meth)acrylates were synthesized and their
properties were studied. A technological scheme for obtaining stabilizers based on them was
proposed. The effect of the nature of the solvent on the kinetics of copolymerization was determined.
The copolymerization rate changes with the nature of the solvent as follows: benzene — acetone —
demethylformamide — isopropanol — tert-butanol/

Key words: monomer, copolymer, propylene, polypropylene, recombination,

reactor, compressor.

Hozirgi paytda turli sohalarda keng qo‘llaniladigan sopolimerlarga bosim ostida propilenni
kutbli monomerlar bilan radikalli sopolimerlanishi natijasida olinadigan kompleks xossalarga ega
foto- va termobargaror sopolimerlar kiradi.
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Ba’zi polipropilen sopolimerlarning sanoat sintezi yo‘lga go‘yilgan. Ammo bu yo‘nalish
olinadigan mahsulotlarning yugori samaradorligi tufayli proplenning sopolimerlanishi va ishlab
chigarish texnologiyasining mukammallashtirish yo‘li bilan rivojlanib bormoqgda. Bu turdagi
bargarorlashtiruvchilar sintezining asosida geterohalgali alkilmetakrilatlarning yuqori bosimida
propilen bilan radikalli yoki emulsiyada sopolimerlash reaksiyasi yotadi.

Dastlabki propilen 1-2 MPa bosim ostida 10-40 °C haroratda reaktorga 1 ga kelib tushadi, bu
yerda u gaytib keladigan past haroratli gaz hamda initsiator sifatida go‘llaniladigan kislorod bilan
aralashadi. Maxsus qurilma bir me’yorda aralashishni, kislorodni propilen bilan gat’iy ulushlangan
hajmda yetkazilishini ta’minlaydi. Gazli aralashma birinchi kaskad 2ning kompressori bilan
sigiladi, so‘ngra idish 12dan ikkinchi monomer kiritilgan yugori bosimli gaytib keladigan propilen
— geterohalqali (met)akrilatlar aralashmasining ogimi bilan go‘shiladi.

Hosil bo‘lgan ishchi aralashma ikkinchi kaskad 3ning kompressorida 140-150 MPa
bosimgacha sigiladi va reaktor 4ga yuboriladi. Sopolimerlanishni peroksidli initsiatorlar bilan
initsiirlashda bevosita reaktor oldida reaksion aralashmaga initsiatorning neytral erituvchidagi
eritmasi kiritiladi. Reaktor 4 da (berilgan holda turibali turdagi) reaksion aralashma avval
reaksiyaning boshlanish haroratigacha gizdiriladi, (odatda 170-190 °C gacha), so‘ngra
sopolimerlanish sodir bo‘ladi, uning natijasida harorat 200-250 °C gacha ko‘tariladi. Reaktor
qobug‘ida kerakli haroratni saqlab turish uchun issigliq tashuvchi — gizdirilgan suv aylanib turadi.
Monomerlarning konversiyasi 10-20 % tashkil giladi. Propilen sopolimerlarni olishning prinsipial
texnologik sxemasi 1- rasmda keltirilgan.
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1-rasm. Yugori bosimda propilenning geterohalqgali metakrilatlar bilan sopolimerlari va ular
asosdagi bargarorlashtiruvchilar olinish texnologik sxemasi:

1, 10 —resiverlar; 2, 3 — birinchi va ikkinchi kaskad kompressorlari; 4 — trubali reaktor; 5, 6, 14 —
ajratgichlar; 7 — ekstruder; 8 — sovutgich; 11 — kompressor; 12 — monomer idishi ; 13 — ustun
(kolonna); 15 — aralashtirgich; | — propilen; Il — geterohalgali monomer eritmasi; 111 — gaytib

keladigan geterohalgali monomer eritmasi; IV — modifikator; V — initsiator; VI — kislorod; VII —
past molekulali sopolimer; VIII — sopolimer; 1X — erituvchi; X — bargarorlashtiruvchi foto-
termostabilizator.

Hosil bo‘lgan sopolimer reaksiyaga kirishmagan monomerlar bilan reaktor oxirida o‘rnatilgan
drossellaydigan ventil orgali oralig bosimli ajratgich 5 ga kelib tushadi, u yerda 14-20 MPa bosimda
va 180-230 °C haroratda monomerning asosiy miqdori sopolimerning eritmasidan ajratib olinadi.
Sopolimer eritmasi ajratgichning quyi gismidan past bosimli ajratgich 6ga kelib tushadi, bu
ajratgichda 0,1-0,5 MPa bosimda va 180-230 °C haroratda sopolimerdan reaksiyaga kirishmagan
monomerlar qo‘shimcha ravishda ajratib chigariladi.

Oraliq va past bosimli ajratgichlarda ajratib chigarilgan reaksiyaga kirishmagan
monomerlarning aralashmalari jarayonda quyidagi holda aylanadi. Propilen-geterohalgali
(met)akrilatlar aralashma oralig bosimli ajratgich 5ning yuqorisidan sovutgich va separatorlar
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tizimidan o‘tib aralashmadagi erigan past molekulali sopolimerdan ajratilib ikkinchi kaskad
kompressorning so‘rilishiga kelib tushadi. Past bosimli ajratgichning yugorisidan monomerli
aralashma ko‘p pog‘onali sovutishga yuboriladi, bunda avval past molekulali sopolimer so‘ngra esa
kondensatsiyalangan mahsulot ajralib chigadi. Bunday yo°‘l bilan tozalangan propilen juda kam
miqdordagi geterohalgali (met)akrilatlar bilan reaktor 10 ga kelib tushadi, undan so‘ng gaz holdagi
modifikator bilan aralashtirilgandan key(uni qo‘llagan holda) busterli kompressor 11 bilan sigiladi
va birinchi kaskad kompressorning so‘rilishiga yuboriladi.

Propilenning metakrilat bilan eritmada sopolimerlanishda (odatda 50 MPa gacha bo‘lgan
bosimda) jarayon kinetikasi go‘llaniladigan erituvchining tabiatiga bog‘liq bo‘ladi. Bu holda
jarayonning Kkinetik sxemasida elementar reaksiyalarga erituvchi orgali zanjirni uzatilishi
konstantalarining tezligi va darajasi turlicha o‘zgaradi. To‘yingan uglevodorodlar (siklogeksan,
geksan, geptan) zanjirni yetkazib berishning yuqori konstantalariga ega va faol alkil radikallarini
hosil giladilar, bu esa jarayonning yuqori tezligini saglab golgan holda molekular massasi past
bo‘lgan sopolimer hosil bo‘lishiga olib keladi. Toluol ham zanjir uzatilishining sezilarli darajada
katta konstantasiga ega, ammo faolligi kam bo‘lgan benzil radikalini hosil giladi va sopolimerlanish
tezligini sekinlashtiradi.

Propilenning geterohalgali metakrilat  bilan  sopolimerlanishning  kinetikasi  turli
erituvchilarning: uchlamchi butanol, izopropanol, aseton, dimetilformamid va benzol muhitida
o‘rganildi. Sopolimerlanish tezligi barcha hollarda yuqorida ko‘rsatilgan geterohalqali
metakrilatning konsentratsiyasiga bog‘liglik xarakterini saqlab qolgan holda erituvchining tabiati
o‘zgarish bilan quyidagicha o‘zgaradi:

benzol— aseton— demetilformamid— izopropanol— uchlamchi butanol

Monomerlarning nisbati bir xil bo‘lganda sopolimerlanish darajasi jarayon tezligi bilan simbat
ravishda erituvchilarning dimetilformamid— izopropanol— uchlamchi butanol gatorida oshadi.

Shunday qilib, propilenli makroradikal zanjirni uzatilishida har ganday erituvchidan
geterohalgali metakrilat radikalga garaganda vodorod atomini oson uziladi. Shu vaqtning o‘zida
zanjirni uzatish natijasida vujudga kelgan yangi radikal hisobiga rekombinatsiyalash zanjirni o‘sish
reaksiyasiga garaganda kichikroqg tezlik bilan sodir bo‘ladi.

Turli erituvchilarning propilenning geterohalgali metakrilat bilan sopolimerlanish darajasiga
ta’sirini aniqlashga imkon beradi, unga binoan sopolimer molekular massasining eng katta
pasayishiga metiletilketon muhitida, eng Kichigiga esa geptan, etilasetat va siklogeksan muhitida
erishiladi. Bunda erituvchining tabiati va konsentratsiyasi reaksion tizimning va unkonsentratsiyasi
reaksion tizimning fazali holatiga katta ta’sir ko‘rsatadi, ya’ni reaksion tizim sopolimer hosil
bolishi  bilan ko‘pgina hollarda gomofazalidan geterofazaliga o‘tadi. Geterofazali
sopolimerlanishda zanjirning o‘sishi bir vaqtning o°zida ikkala fazada hamda ular orasidagi ajralish
chegarasida o‘sishi mumkbo‘lganligi sabali hosil bo‘ladigan sopolimerlar molekular — massali
tagsimlanishi va kompozitsion bir jinsli emasligi bo‘yicha farq giladi, erituvchilar konsentratsiyasi
oshib borishi sari 25 MPa bosimda sopolimerlanish tezligi o‘zgarishi bilan belgilanadi.
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Annomauusn. B pabome paccmampusaemcs omoensiowue KPUCMauil Om 6HeUlHell cpeobl,
JHCUOKASL 2PAHUYHASL NOBEPXHOCHMb PACYWe20 KPUCMANLILA, SPAHUYbL MeHCOY NOBPENCOCHUIMU
PA3NTUYHbIX NPOCMPARCNIE U3 MemalUYeCKUux cnjiaeoes, a cpaHuyamu eHympu npocmpancmeda
aensromes obaacmu Kpucmainiioe, npuHaszeofcau;ue K mom Jice npocmpancmee u HenocpedcmeeHHO
C6A3AHO C KOHMAKNOM 2mux Kpucmajijilos, d makdtce U3y4eHo 06pa306aHue Oed)ekmoe HA Smux
yuacnikax.

Knioueevie cnoea. Kpucmann, eHewHel cpeodvl, JHCUOKAS 2SPAHUYHASL NOBEPXHOCHIb,
pacmyuieco Kpucmajiid, cpanuybl, Memaiiud4ecCKux cniaeos, npocmpancmed.

Annotation. The paper examines the separating crystal from the external environment, the
liquid boundary surface of the growing crystal, the boundaries between the damage of various
spaces made of metal alloys, and the boundaries withthe space are areas of crystals belonging to
the same space and are directly related to the contact of these crystals, and the formation of defects
these areas has also been studied.

Keywords. Crystal, external environment, liquid boundary surface, growing crystal,
boundary, metal alloys, space.

OHI' MyXUMH siICCH (MKKH YJTYOBJIM) HYKCOHJIAp — IMOJIMKPUCTAJl JOHAJAPHUHI 4Yerapaiapw,
9THU3aKJIap Ba TaXJIAHUII HYKCOHJIApUIUDP.

YMyman ynapau ¢aszonapapo Ba ¢aszonap HUHAATA 4erapajap TpyxJapura axpaTuiiaiu.
da3zonapapo 4derapajlap MHCOJIM KPHUCTAJHUHI TallKd MYyXUTAAH aXpaTyBuu EKJIapH, yca€TraH
KPUCTAJIHMHI CYyIOJMa OWJIaH dYerapajoB4M CHUPT, MeTal KOTHIIMalapulaH Typiau ¢a3oiap
3apapiapy opacujiaru yerapaiap Oynaau.

@a3zo uuppary yerapanap JeraHjaa KpHCTalJIJapHUHT Oup Ba yma ¢a3zora MaHcyO Ba Iy
KpUCTaJslap  KOHTaKkTHUra OeBOCHTa  TyTallyBYM  cOXajlapHU  TymyHwiagu.  Yerapa
JTUCIIOKAMSTIAPUHUHT aJIOXUa KOMIAIIMIIM XoJduAa XOocuil Oymanu, OyHIa KpucTal KucMmiapu
KaHZagup v Oypuak Kagap Oypwiran Oynaau: 4M3Ma TEKUCIUTHra TUK OYiaraH aromsap
TEKUCITUKIApU YM3Ma TEKHCIWTUTa THUK VKK HUcOaTaH v Oypuakka Oypwiran Oymanu. Yerapa
coxacugaru AaucijaoKanusiiap OpajlufuHU D JECak, 6foprepc BCKTOpPU KaTTaJIUTH B OKAHJIWUTHHH
AciIacak y XoJija TeHIJiaMa KyHuaara KypuHuiaa 0yiauu.
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