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KNUPUIL

Mamnakatumus [Ipesunentn M.A.KapumoB y3unHuHr “FOkcak mMabHaBUAT -
EHrUJIMac Ky4~ HOMJM acapuna, "lIlyHu yHyTMacIuruMu3 KEpakKu, KeJaxaruMus
noiIeBopy OWIIMM JlaproxJjiapuja sipatuiagu, Ooikaya alTrania, XalKUMU3HUHT
OPTaHTH KyHU KaHAal Oynumu ¢ap3aHaJapuMU3HUHT OyryH KaHAail TabJdM Ba
tapOus onuixra 0orauk" 1e6 Tabkumiaiau [1].

Mamnakatumuzga 1997 #imn 23 aBryctna kaOyn kuiunrad "Kaapriap
Taiépnam MWUIMA JacTypu'na 3aMoH Tanaliapura, 0030p MKTUCOAUETU
HXTUEKIIAPUTA, TABJIUM COXACHIaru XalIKapo MebEPIIap Ba aHao03aliap Taiadiapura
*aBoO Oepa oJlaMral MyTaxacCHce KaapJiap Taiépiiai Macajacu Kyiuiras [2,3].

KaxoHna MOMUABUM-UKTUCOAMM WHKUPO3 KEHran® Ba dYyKypiamuod
Oopaérran Oup mantaa, xa€r V36eKnucTon1a MKTHCOIUM-KTUMOMI cOXaaa aMalra
omMpuiaéTran McioxXoTinap Tydainu Oapro STWiraH omMwuiap OyHpaai
WHKUPO3Jap TabCUPUHU IOMIIATUIITA KOAUP DKAHIWTMHHU  KypcaTMOKIA.
MamnakaTuMu3/ia )KaxOH MOJUABUNM - UKTUCOIWA WHKUPO3UTA KApIIA vopaiap
JACTypyd WUINUIA0 YUKWIIA Ba YHU amajira OIUpHUIl Oomuiad rO0puiIu.
Mawmnakatumu3 [Ipesunentn U.A . KapumoBauHar "YKaxoH MOJUSBUN HKTHCOIUN
MHKUPO3H, Y30EKHCTOH LIAPOUTHAA YHM Oaprapad OSTUIIHHHT HyJUIapu Ba
yopanapu" acapuaa, MHKMpO3ra Kapliud 4opajapiaH Oupu - Oy" KOpXOHalIapHU
MOJIEpHU3AIMS KWINIL, TEXHUK Ba TEXHOJOTHK KalTa KUXO3JaIlHU sHaJa
KaJaJUTalITUPHIL, 3aMOHABHM MOCIAIIYyBYaH TEXHOJOTHUSUIAPHA KEHT KOpUH
srum" ne0 TabKuiaHanu. SIHrH, pakoOaTdapAoIl TEXHOJOTHUSIAPHHU KYIUIall
Macajiacu OeBocuTa (DaH Ba TaBIUM-TapOUs coxacura xam Teruuumaup [4].

by makcagHu amasira OMIMUPUIIT UKTUMOUN-UKTUCOINN PUBOXKJIAHUIIHU WIIM-
dbaH Ba TexHHMKA TapakKUETUra CysSHTFaH XOJja Wyiara KYWUIIHU Ba HIILIA0
YUKAPUILl CaMapaJiOpJIUTMHA OIUpHUIIHK Tanad »taau. dan Ba TexHHKa
TapaKKUETUHUHT Te3allINIINTa aBBajaMOop TypJH *KapacHIapHU
aBTOMATJIAIITHPHUII Ba MEXaHU3AIUSJIAIIHUA >KOPUH OTHUIN, WUIUIA0 YMKapuIga

HIIATWIaAANTIaH JKUXO03JIapHU Ba KyYPUJIIMAJIApHU ApaTUlIgd KaM MaTCpuajuiap Ba



MeTasul capdiamn opKaiu spuiniagu. by Hapca OupuHYM HaBOATAa KUME CaHOATH
Ba KMME MAIIMHACO3JIMIUAA HIUIA0 YHKapuiaéTraH yCKyHalap, TEXHOJOTHK
TU3UMIIAP Xamjia KYN TOHHAIUW KUMEBUN MaxCyJoTiap: KHUcIoTallap, UIIKopJiap,
METaHOJI, MUHEpal YFUTIAp, MOJUMEpP MaxCyJOTIapH, CHUpPKAa KHUCJIOTa HIILIA0
yuKapuil Ba Oomlka Mojfanap HIUad YWKApUIAIUTaH aBTOMATIAIITHPUITAH
TU3UMIA TAAUIYKIUAUp. SHruya KedaJuraH TEXHOJIOTHK >KapaéHiap y4yH
3aMOHAaBU HMCCUKJIMK Ba Macca ajJMallMHyBYHM, BaKyyMJIH pEaKTopyap HIILIa0
YUKAPUIIHUA KYITAUTUPULL JIO3UM.

dakaTruHa SHTY 3aBOJJIAp KypUIl €KM HIIad TypraH KOpXOHAaJIapHUHT
COHMHHM KYMauTHpUOTMHA KUMEBHH MaxXCyJOTIAPHUHT MHUKIOPHUHU OIIAPHII
OwiaH Oupralvkaa yJapHUHT TaHHAPXUHU MacaTHpUINTra SpUIIMO OYIMaiu,
Oanku Oy HapCcaHW TAbMUHJIAINI YIyH TAKOMUJUIAIITUPHUII Ba SKKA KyBBaTH IOKOPH
OyJiraH KypyJMalapHH sipaTull 3apyp. byHaal Kypynmanap Texxamkop 0ynuo, kam
YKOM srajuiaiiiniap, yjlapHu scailiga kaMm Metaul capd Oynamu xamaa yrnapra
HucOaTaH KaM MIITYM XU3MaT Kujiaau [5].

Mag3ynunr pos3apoauru. Sanoatda polimer materiallar va konstruksion
materiallarning tejamkor turlari, shu jumladan, kompozitsion materiallar keng
miqyosda ishlatilishi ko‘zda tutilmoqda. Hozirgi vagtda fan-texnika sohasidagi
rivojlanishni  polimer materiallardan foydalanmasdan turib tasavvur qilib
bo‘lmaydi. Shuning uchun ularni ishlab chiqarish har yili bir necha million
tonnalarni tashkil qilib kelmoqda va yanada ularga bo‘lgan talab yildan-yilga ortib
bormogqda. O‘tgan asrning 60-70 yillarida polimer materiallardan tez topiluvchan
va boshqa materiallarni almashtiruvchilar sifatida garalgan bo‘lsa, endilikda fan va
texnikaning beqiyos rivojlanishi bilan ularning bir gancha xossalari kompleks
holda o‘rganilib ko‘pgina hollarda polimer materiallardan yasalgan »xwxo3m1ap o‘z
o‘rnini boshqa materiallarga bo‘shatib bermas darajaga ko‘tarildi. Jumladan,
kosmosni  ofzlashtirish  ishlaridagi  aviatsiya  sohasidagi, meditsinada

plastmassadan, polimer materiallardan yasalgan sun’iy yurak va xalq



xo‘jaligining barcha sohalarining rivojlanishini polimer materiallarsiz tasavvur
qilib bo‘lmaydi [6].

Polimerlardan va plastmassali trubalar, qishloq xo‘jaligi uchun plyonkalar,
elektrotexnika va radiotexnika uchun maxsus plastmassadan tayyorlangan
buyumlar, sintetik tolalardan olinayotgan gazlama va shoyilar va boshqalar
hammamizga ma’lum. Hozirda juda yuqgori haroratga bardosh bera oladigan
sintetik tolalar sintez qilindiki, bu ximiya fanining katta yutug‘idir. Metakril kislota
efiridan olingan AKR-7, AKR-10 va AKR-14 preparatlari tishlarni protezlashda
ishlatilmoqda. Po‘latdan 800 barvar yengil bo‘lgan kupik-plast va poroplast
glamchalar ko‘pchilikning uylarini bezab turibdi. Bularning barchasi plast-
masslarning xalq xo‘jaligidagi tutgan o‘rniga kichik bir misol sifatida keltirish
mumkin.

Sintetik smola va palast-massalarni chiqarishning o‘sishi va xalq
xo‘jaligining barcha sohalariga kiritish, ularning yuqori iqtisodiy samaradorlikka
egaligi an’anaviy ravishda qo‘llanib kelayotgan materiallarning siqib chiqarilishi
mahsulot tayyorlashdagi ish hajmining pasayishiga va fan-texnika rivojlanishining
tezlashuviga katta ta’sir ko‘rsatadi. Ko‘pgina materiallarni plast-massadan
tayyorlash ish hajmining metaldan tayyorlangan ish hajmiga nisbatan 2,5-4 marta
past ekanligi ma’lum bo‘ldi. Masalan, mashinasozlikda 100 kg polimer moddani
an’anaviy material o‘rnida ishlatish bilan 100-120 km ga sarf gilinadigan
yoqilg‘ini tejab qolish mumkin [6].

Umuman olganda chetdan keltiriladigan va import qilishga mo‘ljallangan
maxsulotlarni yaratish magsadida mahalliy xom ashyolar va ikkilamchi
maxsulotlarni gayta ishlash texnologiyasini yaratish muammosining dolzarbligi
ortib bormoqda.

Mag3yHuHT 10J3ap0Jauru. VkTucoauii YCUIIHU cakialijia Uluiad YuKapuiil
KOpXOHaJapu MyXUM  YpuUH  TyTaau. ANWHHMKCA  UMIIOPTAIMAIIAHYBYU

MaxCyJIOTJIapHU SAPATHUIL XO3UPIH KYHHUHT aCOCUU MacaylaJlapyuiaH OupuIup.



IITKM  nomusTHieH  WMuUad — uYMKAapuil  Y30EKHCTOHJIAa  MOJHMep
MAaxCYJIOTJAPUHUHT ACCOPTUMEHTHUHU KEHTAaWTHPHINTa ACOCUW 3aMHUH SIPATIIH.
bynpan Ttamkapu IIII'KM nga nonuMmep MaxcyloTJIapd —acCOPTUMEHTHUHHU
KeHralTUpHIla 3axyupa MaHOaallapy XaM MaBxKyl Oynaau Ba  3axupa
MaHOaanapuIaH oupu LIUKIIOT€KCaH dpUTMacuaa [urnep-Harra
KaTaJM3aTOPJIMTKMa TWICHHUHT OyTeH-1 OWiIaH conoJMMeplaHUIIMN >KapaéHua
XOCHJI OVITyBUM CYIOK YMKUHAW SHHU KyWHMMOPJCKYJSAp MOJIMMATHICHIUp. by
YUKUHAW Wuimra 1,5-2 TOHHaHW TamKuiI 3Tajad. Yoy YukuHauHuHT 4-40% rada
MUKIOPUHU KyUUMOJEKYISP HOJIUATUIICH TAILIKUI 3TA/IH.

Xo3upru Bakraa ymoy dukuHAuAaH (olganaHuIl aManjga OaxkapuiMasiTd
Ba Y YUMKUHAM cudaThIa YUKAPUIMOKIA. MablIiyMKH, Y4eT Jaru XyIu IIyHan
unuiad yukapuin kopxoHanapu KMIID nan Maxcynor unuiad YMKapUIIHMA SXIITA
nynra kynmrad. bupok IHI'KM nan unkaérran KMIID nan xo3mpra xamap xed
KaHJall MaxCyJIOT UILIad YUKUITaHU VK.

Yet snna KMIID acocuaa unuiad yukapuiil KEHT A0Upajia KYJIaHUIMOKIA:

- mouMepOeToH OyroMilap UILIa0 YNKapUIIIA.

- noroNueHIap y4yH CyNepKOHIIEHTPATIN OyEKIap OJMIIIA.

- paJMOTeXHUKa OyroMapu unuiad yukuiga ( XoM peseHanap, paauoTeXHuKa
Oyromiiapm),

- Ka0enb MaxcynoTiapH, O3UK-OBKAT YUyH KOFO3-KapTOHJIM CYB yTMalJUraH
KOJIOKJIaHTaH TakeTaap, achaiabT y4yH KyIIMMYajiap, CyB yTMaWIuTraH TEKCTUI
MaxCyJIOTIapHu.

- TMOJUBEHWIXJIOPUIHU HIUIA0 YUKApUIIAa KYIIWIaAurad Kylumyanap
HIyKJIapn )KyMJIaCUAaHAUD.

NmHuHr makcaau. Yy MarucTpivdK AUCCEPTAlMs WIIUHUHT acOCUM
MAaKCaM KyHMUMOJICKYJISIP TMOJUATWICH YWKWHAWUCUHM KalTa MIUIall KOIMIIEKC
TEXHOJIOTUSICUHM ~ SIpATHIN, WNUIA0 YUKWITaH TEXHOJOTHS acoCHaa SIHTHU

KypuHHUIIJAIrv XaJK UCTCBbMOJIM MaxXCYJIOTIapUHN OJIMIITra KapaTuJrad.



OnubG OopuiraH MIMUNA TAAKUKOTIAPHUHT aMalui HaTHXKaJlapu WIMHMA
HAa3apui KUXATAAH aCOCIIAHTaH X0J1a EPUTUIIAN Ba TETUIILIM WJIMHUH acocra sra
Oynran xysnocanap YUKapuiaau, OJIMHIaH WXKOOUM HaTHXKanap MILIad YMKapuiiaa
KyJUIallra TaBcusl dTUJIagu

NmHuHr viaMuil SHTWJIMTE Ba aMaJIMid axaMusiTu. YOy MarucTpiuk
JMCCEPTALMICU HAaTHKacura Kypa KyWHMOJIEKYJIAp MOJIM3TUICHHHU CYCIICH3UsIaH
aXpaTuO OJUIN YCyNIH MUiIad YUKWIIW Ba YHH MEHTpU]yTramam opKaad TO3ajall
MYMKUHJIUTH aHUKJIaHAW XaMJa SHIM MaxcCyJIOT OJUII UMKOHUATIAPU SIPATHIIIH.
KyWnMoIOeKyIap  MONMATWIEHHU  @XPaTUIIHUHT  ACOCUM  TEXHOJIOTHK
napaMeTpiaapu unuiad YUKWIAM, KaCUKU yiap UEeHTpUyradaliHUHT TE3JIUTUra
Ba BaKTra OOFJIUKJIWTH YPraHuO® YuKUIIIH.

Kymmanunran ycynm opokanyd KyWHUMOJEKYJISp MOJUATHICHHUHT WKKH XU
dbopmacuHM- Ma3 KYPUHUIIUAATH €KW EPKUH CapUK TYCIU KYKYHCUMOH (opmacu
YUKAPUIIIHU amajira OIIMPUIIl HWMKOHMHHM Oepamu. ONMHTaH KyWHUMOJIEKYJISp
NOJMATWICHHUHT adpuM (PU3NKO-KUMEBUM TaBcudIapu TaAKUK KWIMHIA —
KPUCTAJUIAHUII  JIapa)kacH, CYIOKJIAHUII XapopaTd Ba TEPMOTPaBUMETPHUK
taBcu(HOMAIapu Vpranwian. UYUKMHAMHUHT CYIOK KHUCMHUHH OIAWN Xaijar
OpKAJIA aKpaTUIl MyMKHH. YNKWHIWMHUHT MMacT Xapoparaa KaitHoBun kucmu 130-
210°C Xapopatja axxpajaud YMKaIu Ba KOJJIHUK YyYKMa Kosraau. OpraHuk SpUTTyBYH
cudatua TaACT Xapoparaa YMKYBUYM KUCMHM JAu3eNl EKWIFUCH  cudaTtuia
KYJuIaHuaumy MyMkuH. Ilact Xapoparma xaimanradn KUCM Jlak Ba OyEKJIapHHHT
sputyBuncH cudaruma xam KyulaHuauO kypunau Ba y Hedpac nHOMIHM
SPUTYBUMHUHT TEXHUK TaBCU(PHOMACHAH KaM dMACIUTUHU KYpCaT/IH.

Taagkukor 00bexkTH- [III'KM na monwdTHiIeH HMIIIA0 YMKApUIIAA XOCHI
Oynamurad YMKUHAU OUTUPYB MajlaKaBUM UIIUHUHT TAJKUKOT 00BbEKTH cudaTua
OJIMHAW. YWKWHIM OpraHukK >SpuryBumiap apanammacuaaru KMIID HuHr
CYCIICH3USICH XUCOOTaHaIH.

JAucceprauus MINHHUHT Basu(ajapu.



1. ducceprauus uura 10Mp WIMHA METaI0JI0TUK MabJIyMOTIIAPHU TYTLIAII
Ba yJIAPHU YYKYP TaXJIUI KAJTHUIIL.

2.Vprauwiras MaB3yHHHI 10N3ap0 MyaMMoJapiaH OHpH SKAHINTHHH
WJIMUW Ha3apui )KUXATIaH acocall.

3. INI'KM d4uKuHIMCH XHUCOONAHTaH KyHHUMOJEKYNIAp MOJUITUICHHH
aXpaTuO OJIUII Ba TAPKUOWHM YPTaHMIIL.

4. IIT'KM 4YHMKUHAMCH KYWHMOJEKYJSIp MOJUATUICHHH aXpaThO OJUII
TEXHOJIOTUSCUHH UIILIA0 YHUKHIIL.

5.  KyliuMmonexkynsap TOJUITUICH TapKUOWUJAH  aXpaTud  OJIMHTaH
MaxCyJOTJIAPHUHT XOCCATAPUHU YpraHUII.

6. baxkapuiran uin ro3acujaH HaTHKaJapHU YMYMJIAIITHPUIL Ba WUIMUN
acoclam Xxamja OJIMHTaH HaTWKaJapHU WILIA0 YUKAPHUII KOPXOHAJIApHUra TaBCHS
OTHIII.

Anpobanus;

HMuccepramus  ishining tuzilishi va hajmi. Ushbu wmarucrpiuk
nuccepramus  ishi A4(210x290) format qog‘oziga kompyuterda bir yarim
intervalda 14 o‘lchamli Times New Roman UZ shriftida tayyorlandi. Iucceprarus
ishining umumiy hajmi  varagdan iborat bo‘lib, capsapak, Kirish, mavzuning
dolzarbligi, ishning magsadi va vazifalari, TaaKuKOT UIMIMHMHT WJIMUN SHIUIUTH,
TAAKUKOT TIPEIMETH, TaJKUKOT OOBEKTH, TaaKMKOTHHHT amaliy ahamiyati,
ampoOariusi, oupuHun 000, uKkuHYM 000, yayHun 000, xulosa va foydalanilgan

adabiyotlar ro‘yxatidan iborat.



I- Bob Adabiyotlar sharhi
1.1. Yuqgori molekulyar birikmalar ximiyasining aosiy tushunchalari

Yugori molekulyar birikmalar o‘z xossalari jihatidan quyimolekulyar
birikmalardan tubdan farg qiladi. Bu esa yugori molekulyar birikmalar
molekulalarining juda uzunligi va binobarin, molekulyar massasining kattaligi va
polidispersligi bilan tushuntiriladi. Odatda molekulyar massasi 5000 dan bir necha
milliongacha bo‘lgan birikmalar yuqori molekulyar birikmalar hisoblanadi, 500
dakn 5000 gacha monomer tutgan birikmalar esa oligomerlar deb yuritiladi.

Polimerlar kelib chigishiga, tabiatda uchrashi va olinishiga garab tabiiy,
sun’ly va sintetik polimerlarga ajratiladi. Ma’lumki tabiiy polimerlar o‘simlik va
hayvonot olamining asosini tashkil etadi, ya’ni bu o‘rinda sellyuloza, kraxmal, jun,
ipak va shunga o‘xshashlarni aytib o‘tish mumkin. Sun’ity polimerlar mavjud
bo‘lgan tabiiy polimerlarni kimyoviy o‘zgarishlarga uchratib olinadi. Sintetik
polimerlar tabiatda uchramaydi. Ular fagat ximiyaviy yo‘l bilan hosil gilinadi.
Sintetik kauchuklar haroratning anomal sharoit (o‘ta sovuq va o‘ta issiq)larga ,
shningdek, turli agressiv muhitlarga chidamliligi bilan tabiiy kauchuklardan ustun
turadi [7].

Yugori molekulyar birikmalar molekulasi oddiy bo‘g‘inlardan tashkil topgan
bo‘lib, ular quyidagicha o‘zaro bog‘langan bo‘ladi:

-A-A-A-A-A-A-Cu(-A-),

Bu yerda: A- takrorlanuvchi a’zo, p-bug‘inlarning soni bo‘lib polimerlanish
darajasini ifodalaydi. Polimerlanish darajasi polimerning molekulyar massasi (M)
va monomerning molekulyar massasi (m) bilan o‘zaro: R = M/ m nisbatda
bohlangan bo‘ladi. Polimerlarni hosil qiladigan quymolekulyar moddalarni
monomerlar deyiladi. Bir xil tarkibli monomerlardan hosil bo‘ladigan
makromolekulani gomopolimerlar deb atash gabul gilingan. Masalan etilendan

polietilenning hosil bo‘lishi.



Polimer hosil bo‘lishida turli xil monomer ishtirok etsa, turli tarkibli
zvenolar ko‘p marta takrorlansa bunday polimerlarni geteropolimer yoki
sopolimerlar deb atash gabul gilingan:

1. CH; = CH; + CsHsCH = CH; — - CH,-CH, — CH(C4Hs)-CH,-CH,-
CH,-CH(CgHs)-CHyp- .. ... ...

Sopolimerlar makromolekulasida ko‘p marta qaytariladigan a’zolar
joylanishining ketma-ketligi tartibsiz bo‘lsa, bunday sopolimer statik sopolimer
deb ataladi. Ba’zi sopolimerlar makromolekulasida monomer a’zolari betartib
joylashgan bo‘ladi. Masalan,

- A-A-A-B-B-B-A-A-
Ko‘rinishidagi  sopolimerlarni  blok ko‘rinishidagi  sopolimerlar deyiladi.
Makromolekulaning asosiy zanjiri quyidagicha bog‘langan bo‘lsa, bo‘nday
sopolimerlarga payvand sopolimerlar deyiladi.
1.2. Polimerlarda struktur hamda stereoizomerlarning mavjudligi

Struktur izomerlar polimer makromolekulasida monomer zvenolarning bir-
biriga nisbatan ganday holatda birikkanligini xarakterlaydi. Odatda bunday birikish
uch xil bo‘ladi: 1) boshga-bosh birikish; 2) boshga-dum birikish; 3) dumga-dum
birikish. Agar CH,=CHX tipidagimonomerlarning CH, gruppasini bosh va CHX
gruppasini dum deb hisoblasak, yuqorida aytilgan uch xil birikish quyidagi shaklni

oladi:
Boshga-bosh birikish NCH,=CHX —> - ?H -CH, - CH5 - C[H-
X X
dumga-dum birikish NnCH, = CHX——> -CH,-CH - ?H - CH; -
ko
boshga-dum birikish nCH, =CHX —> -CHj- ?H -CH,-CH -
X ox

Odatda bunday birikish aralash holda ro‘y beradi, ya’ni:

NCHp = CHX—> 'CHz'?H'CHz'?H'?H-CHz-CHz-ﬁH'
X X X X



Mabnymkun monumepianum kapaéamma CH, = CHR tipidagi
monomerlarning uchlamchi = CHR uglerod atomlari makromolekula zanjirida
assimetrik bo‘lib qoladi, natijada monomer bo‘g‘inida optik faollik namoyon
bo‘ladi va ikki xil optik izomerga ega bo‘ladi. Bulardan biri L- izomer, u
qutblangan nur tekisligini chapga bursa, ikkinchi izomer D-izomer bo‘lib

qutblangan nur tekisligini o‘ngga buradi:
H
\ H \C/
/
\ )( R/\CHZ

H,C” 'R

Ushbu tipdagi monomer, ya’ni sterecoizomerlar L, D-izomerlar birikkanda
izotaktik struktura, stereoizomerlar makromolekulada zanjirda muntazam
navbatma-navbat almashib joylashgan bo‘lsa, sindiotaktik struktura hosil bo‘ladi.
Polimerlarning ataktik strukturasida esa L va D-stereoizomerlar tartibsiz
joylashgan bo‘ladi.

Kimyoviy tarkibi bir xil bo‘lgan ataktik va stereo tartibli (izotaktik va
sindiotaktik) polimerlar o‘zlarining fizikaviy xossalari bilan o‘zaro tubdan farq
giladi. Polimerlarning fazodagi tartibli tuzilishi ortib borishi bilan uning zichligi
ortadi, kristallanishi ortib, mustahkamligi ortadi, biroq eruvchanligi kamayadi.
Makromolekulalar geometrik shakliga garab, chizigsimon, tarmoglangan va
to‘rsimon tuzilishda bo‘ladi. O‘z navbatida to‘rsimon polimerlar: narvonsimon,
parketsimon va uch o‘Ichovli fazoviy tuzilishga ega bo‘lgan polimerlarga bo‘linadi
[8].

Polimerlanish jarayonlari

Molekulasida qo‘shbog* va uchlamchi bog* bilan bog‘langan atomlarga ega
bo‘lgan, shuningdek, yopiq halqali quyimolekulyar moddalar- monomerlar bo‘lib,
ular o‘zaro birikishidan polimerlanish jarayoni sodir bo‘ladi.

Polimerlanish jarayonida hech qanday qo‘shimcha mahsulot ajralib
chigmaydi. Polimerlanish natijasida to‘yinmagan bog‘lar kamayib, to‘yingan

bog‘larga aylanadi. 1990 yillarda N.N. Semyonov tomonidan alohida jarayonlar



(zanjir reaksiyalar) nazariyasining asoslari yaratilgandan keyin ko‘pgina ximiyaviy
reaksiyalar aynan zanjirli mexanizm asosida kechishi har tomonlama ilmiy asoslab,
amaliy tajribalar orgali tasdiglandi. Polimerlanish jarayoni reaksiya tezligiga garab
zanjirli va bosqichli bo‘ladi. Bosqichli polimerlanish reaks iyasida monomer
molekulalarining o‘zaro birikishi kichik tezlikda davom etadi. Bunday reaksiyani
istalgan vaqtda to‘xtatish va hosil bo‘lgan dimer, trimer va tetramer kabilarni sof
holda ajratib olish mumkin. Monomer molekulalarining o‘zaro va oraliq
mahsulotlar bilan birikishi uchun reaksiyaga kirishayotgan molekuladan biror
atomning tezda boshqa molekulaga ko‘chib o‘tishi, ya’ni migratsion xarakteri
zarur bo‘ladi. Polimerlanishning bu turiga izobutilenning sulfat kislota ta’sirida
polimerlanishi misol bo‘la oladi:
CH;  CHj
Cszﬁ'CHs +CH2:?-CH3 —> CHg-ﬁ:-CH:ﬁ:***dimer
CHs CHa CH;  CHs

Demak, bosqichli yoki migratsion polimerlanish jarayoni sodir bo‘lishi
uchun monomer tarkibida harakatchan vodorod atomi bo‘lishi zarur. Shuni ham
aytish kerakki, bu usul bilan olingan polimerlarning o‘rtacha molekulyar massasi
kichik bo‘ladi. Sanoat ahamiyatiga ega bo‘lgan polimerlarning deyarli barchasi
zanjirli polimerlanish reaksiyasi yordamida olinadi, bu usulning afzalligi
molekulyar massasining katta bo‘lishidadir. Makromolekulaning katta bo‘lishijuda
tez sekundning kichik bir ulushi gadar vaqt ichida sodir bo‘lishi mumkin.
Polimerlanish jarayoni uch elementar reaksiya : aktiv markazning hosil bulish,
zanjirning o‘sishi va zanjirining uzilishidan iborat.

Faol markazning paydo bo‘lishi katta energiya talab qiladi va kichik tezlik
bilan boradi. Tashgaridan berilgan energiyaamida faollantirilgan mmonomerning
bir qismi birikish, ya’ni o‘sish qobiliyatiga ega bo‘lib qoladi.  Zanjirli
polimerlanish boshlanishda erkin radikallar yoki ionlar ya’ni musbat va manfiy

zaryadlangan zarrachalar faol markaz hosil giladi. Shuning uchun ham faol



markazning kelib chiqgishi tabiatiga garab reaksiyalar radikal va ionli polimerlanish
reaksiyalariga bo‘linadi.

Issiglik, yorug‘lik, ultrabunafsha, rentgen va radiatsion nurlar, peroksid
moddalar hamda azo- va diazobirikmalar ta’sirida boshlanadigan reaksiyalar erkin
radikalli polimerlanish reaksiyalari jumlasiga kiradi.

Katalizatorlar ishtirokida, jumladan, AICl;, BF3;, SnCls, Na, K, Li, Al(Et)s,
LiC,Hy kabi birikmalari bilan boshlanadigan reaksiyalar ionli polimerlanish
reaksiyalari gatoriga kiradi.

Polimer zanjirining o‘sishi kichik faollash energiyasini talab qiladi va juda
katta tezlik bilan boradi.

Ximiyaviy tarkibi bir xil bo‘lgan ataktik va stereo tartibli (izotaktik va
sindiotaktik) polimerlar uzlarining fizikaviy xossalari bilan o‘zaro tubdan farq
giladi. Polimerlarni fazodagi tartibli tuzilishi ortib borishi bilan uning zichligi
ortadi, kristallanishi ortib, mustahkamligi ortadi, lekin eruvchanligi pasayadi.
Makromolekulalar geometrik shakliga garab, chizigsimon, tarmoglangan va
tursimon tuzilishda bo‘ladi. O‘z navbatida tursimon polimerlar: narvonsimon,
parketsimon va uch ulchovli fazoviy tuzilishga ega bo‘lgan polimerlarga bo‘linadi.
[9].

1.3. Yuqori molekulyar birikmalarning sinflanishi va
nomlanishi.

Polimerlar ximiyaviy tuzilishiga kura organik, anorganik va elementorganik
poimerlarga ajratiladi. Organik polimerlarda makromoleklaning asosiy zanjirida
uglerod atomlari (shuningdek O,N va S atomlari ham ) bo‘lishi mumkin.
Anorganik polimerlar asosiy zanjir ugleroddan boshga elementlar atomlaridan
tuzilishi bo‘lib, yon zanjirida ham uglevodorod radikallari bo‘lmagan
polimerlardir. Masalan (-SiH,-)n- polisilandir. Element organik polimerlar uch
gruppaga ajratiladi.

1. Asosiy zanjir anorganik elementlardan tashkil topgan bo‘lib, ularning

yonida organik element gruppalari joylashadi



R

(— Si ) N- TOJIMOPTAHOCHIIAHIHD.
R
[ B ——1] n- nonu6opopranuk nomumepnap
R

2. Asosiy zanjir uglerod atomlaridan tashkil topgan bo‘lib, yon zanjirda N, O,
S va galogenlardan boshga elementlar bevosita C atomlari bilan bog‘lanadi.
Masalar

[ — CH; — CH —— ] n- nonuBuHMIAIKUICHIAHIAD.

SiR;
3. Asosily zanjir organik va anorganik element atomlaridan hosil bo‘lgan

polimerlardir, ya’ni

[-NH - (-CH3- )g - NH-CO- (-CH5-)4 - CO- ]n

-poligeksamentilen adipamid [10].

Polimerlanish jarayonlari.

Molekulasi tarkibida qushbog‘, uchlamchi bog‘ bilan bog‘langan atomlarga
ega bo‘lgan, shuningdek yopiq xalqali quyi molekulyar moddalar- monomerlar

bo‘lib, ular o‘zaro birikishidan pilmerlanish jarayoni sodir bo‘ladi. Masalan:

nCH, = CH, > [-CH,- CHy- In-nmonustunenaup.

NCH=CH — > [-CH=CH-Jn —» [-CH-CH-]n

Poliatsetilinidlar va



nCH2 =CH-CH= CH2 E— [- CH2 -CH=CH -CHz-]nH

—> [- CH; - CH- CH- CHay-]n -nonu0yTaaueHaapaup xamaa

n CH, - CH, —>[- CH; - CH; - O - ] - monua Tuiokcuaiapup.

(@)

Polimerlanish natijasida xech ganday qo‘shimcha modda ajralib chigmaydi.
Polimerlanish natijasida tuyinmagan bog‘lar kamayib, tuyingan bog‘larga
aylanadi. 90-yillarda N.N.Semyonov tomonidan aloxida jarayonlar (zanjir
reaksiyalar) nazariyasining asoslari vyaratilgandan keyin kupginaximiyaviy
reaksiyalar aynan zanjirli mexanizm asosida kechishi xar tomonlama ilmiy
asoslanib, amaliy tajribalar orgali tasdiglandi. Polimerlanish jarayoni reaksiya
tezligiga qarab zanjirli va bosqichli bo‘ladi. Bosqichli polimerlanish reaksiyasida
monomer molekulalarining o‘zaro birikishi kichik tezlikda davom etadi. Bunday
reaksiyani istalgan vaqtda tuxtatish va hosil bo‘lgan dimer, trimer va shu kabi
birikmalarni sof holda ajratib olish mumkin. Monomer molekulalarining o‘zaro va
oralig maxsulotlar bilan birikishi uchun reaksiyaga kirishayotgan molekuladan
biror atomning tezda boshga molekulaga kuchib o‘tishi, ya’ni migratsion xarakati
zarur bo‘ladi. Polimerlanishning bu turiga izobutilenning sul’fat kislota ta’sirida
polimerlanishi misol bo‘la oladi:

CHs CHs CHs CHs

H,=C+CH;=C ——> CH3-C-CH=C ... tumep
]

CH; | CH, CH;  CHs

. »0



Demak, bosqichli yoki migratsion polimerlanish jarayoni sodir bo‘lishi uchun
monomer tarkibida xarakatchan vodorod atomi bo‘lishi lozim. Shuni ham aytish
kerakki bu usul bilan olingan polimerlarning urtacha molekulyar massasi kichik
bo‘ladi. Sanoat axamiyatiga ega bo‘lgan polimerlarning deyarli barchasi zanjirli
polimerlanish reaksiyasi yordamida olinadi, afzalligi molekulyar massasi katta
bo‘ladi. Makromolekulaning hosil bo‘lishi juda tez sekundning juda kichik bir
ulushi qadar vaqt ichida sodir bo‘lishi mumin. Polimerlanish jarayoni uch
elementar reaksiya: aktiv markazning hosil bo‘lishi, zanjirning usishi va zanjirning
uzilishidan iborat.

1. Aktiv markazning paydo bo‘lishi katta energiya talab qiladi va kichik tezlik
bilan boradi. Tashqgaridan berilgan energiya yordamida aktivlantirilgan
monomerning bir qismi birikish, ya’ni usish qobilyatiga ega bo‘lib qoladi. Al—
Al*. Zanjirli polimerlanish boshlanishida erkin radikallar yoki ionlar, ya’ni
musbat va manfiy zaryadlangan zarrachalar aktiv markaz xosil giladi. Shuning
uchun ham aktiv markazning kelib chiqishi tabiatiga qarab reaksiyalar radikal va
ionli polimerlanish reaksiyalariga bo‘linadi.

Issiqlik, yorug‘lik, ul’trabinafsha, rentgen va radiatsion nurlar, peroksid
moddalar xamda azo-va diazo birikmalar ta’sirida boshlanadigan reaksiyalar erkin
radikalli polimerlanish royeaksiyalari jumlasiga kiradi.

Katalizatorlar ishtirokida jumladan: AICls; BF3; SnCly; Na; K; Li; Al (CoHs)s;
LiC4sHy kabi tuzlar; ishqoriy metallar va ularning organik birikmalari bilan
boshlanadigan reaksiyalar ionli polimerlanish reaksiyalari gatoriga kiradi.

2. Polimer zanjirining usishi kichik aktivlash energiyasini talab giladi va juda
katta tezlik bilan boradi.

Ar*¥+A; — Ay*
A ¥+A; — Ag*
Az*tA; — A*

An-1*+A1 — An*



bu yerda A;- monomer molekulasi, A;* - monomerning aktiv markazi, A,*
Az*, As* va An-1* - usayotgan radikallar, An* - o‘sayotgan makroradikal.
3. Zanjirning uzilishi ko‘p miqdordagi energiyani talab gilmasa polimerlanish
nisbatan yuqori tezlikda davom etadi.
Mn-1 — (Aln")n + Mn"
Zanjirning uzilishi tezligidan uning o°‘sish tezligi ganchalik katta bo‘lsa, hosil
bo‘layotgan polimer makromolekulasining uzinligi shuncha katta bo‘ladi [11,12].
Radikal polimerlanish. Radikal polimerlanishda aktiv markaz radikallar
tasirida vujudga keladi. Erkin radikallarda juftlanmagan tok elektronning borligi
ularning turli monomerlar bilan tez reaksiyaga Kirishishiga imkoniyat yaratadi.
Natijada o‘sish qobiliyatiga ega aktiv markaz hosil bo‘ladi.
R+ CH,=CHX — R - CH,— CHX
Polimerlanish reaksiyasi xarorat tasirida olib borilganda (termik
polimerlanish) aktiv markazning paydo bo‘lishi qo‘shbog*‘ uzilishi hisobiga sodir

bo‘ladi.

CH, =CHR QCHZ -CHR
Buning natijasida monomer molekulasi bir radikalga aylanib, usish reaksiyasi

bir radikalning xar ikkala tomoni buylab davom etadi.

CHp=CHR + CH,=CHR — > CHj,- CHR - CH, - CHR
Yorug‘lik nuri energiyasi ta’sirida polimerlanish fotoximiyaviy polimerlanish

deyiladi.

\ \
CH,=CHR — ™ » CH,-CHR

Fotopolimerlanish jarayonining tezligini oshirish magsadida sistemaga nur
ta’sirida oson parchalanib, radikal hosil qiluvchi sensibilizatorlar qushiladi.

Monomer molekulalarini, shuningdek o,f,y nurlar, rentgen nurlari, tezlashtirilgan



elektronlar va boshga yuqori energiyali zarrachalar yordami bilan ham radikalga
aylantirib, polimerlash mumkin. Bunday jarayon radiatsion polimerlanish deyiladi.
Polimer zanjirining usishi vaqtida monomer tarkibidagi © bog‘lar 6 bog‘ga
aylanadi. Har bir © bog® 6 bog‘ga aylangan vaqtda =85 kJ (22,5 kkal) issiglik
ajralib chigadi. Shuning uchun ham zanjirli polimerlanish ekzotermik reaksiya

deyiladi. Masalan:

R-CH, - CHX + CH, = CHX—>R - CH, - CH - CH, - CH + 85 1K

X X
Makromolekula uchidagi radikal yuqolsa, polimer zanjiri o‘ziladi. Masalan
usayotgan ikki polimer zanjiri o‘zining erkin radikallari bilan uchrashib, usishdan

tuxtatishi mumkin, ya’ni rekombinatsiyadir.

R-CH,-CH-..-CH,-CH+HC-CH;-..CH-CHy;-R——>

X X X X
— »R-CHy-CHX- ... - CHp - CHX - CHX - CHy- ... - CHX -

-CH, - R
Yoki usayotgan makrorakal o‘zining tok elektronini juftlashtirib, yangi bog"

qushbog* hosil gilishi mumkin, ya’ni disproporsiyadir.

R-CHy - CHX - ... - CHy - CH - X + HTX-CHZ- ...~CHX - CH, -
-R R-CHy- CHX - ... - CHy = CHX + CH,X - CHy -...-

- CHX - CH, -R



Initsiatorning jarayonga ta’siri.

Yuqorida aytib utilganidek, temperatura va nurlar ta’sirida polimerlanish
jarayonlaridan initsiatorli polimerlanish o‘zining osonligi va kam energiya talab
qgilishi bilan ajralib turadi. Initsiatorga misol qilib, benzoil peroksid, vodorod
peroksid, azo-bisizobutironitril va Na, K, ammoniy persul’fatlarni kursatish
mumkin [13].

Polimerlanish jarayonini boshlab yuborish uchun reaksion muxitga monomer

og‘irligining 0,1-0,2% i migdorida initsiator qushish kifoyadir.
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1-rasm. Polimerlanish tezligiga initsiator
konsentratsiyasining ta’siri.

Polimerlanish muxitida tuyingan modda molekulasi AV bo‘lsin va polimer
radikali yetarli energiyaga ega bo‘lsa, keyin AV bilan tugnashsa, uni parchalab
yuborishi mumkin. Natijada usayotgan polimer radikali tuyingan moddaning bir
qismini o‘ziga biriktirib sunadi.

AV ning qolgan qismi radikal xoliga o‘tadi. U yana monomerga ta’sir qilib,

uni usishi markaziga aylantiradi.

R - CH,- CHX + AB—> R-CH, - CHX - A +B

| |
B+ CH,=CHX —> B-CH,-CHX

Natijada molekulyar massa kamayadi. Misol tarikasida, etilennimng tetraxlor
ishtirokida polimerlanishini kursatish mumkin:



R - CH, - CH, - CH, - CH, + Ccly — >R - CH, - CH, - CH, -

-CH, + Cl + CCl;

CCl3+ CH, =CH,—>CCl3 - CH, - CH»
Bunday jarayondan foydalanib, etilen va CCl; ning o‘zaro miqdoriy
nisbatlarini o‘zgartirish bilan polimerning molekulyar massasinit oshirish yoki

kamaytirish mumkin. Bunday moddalar odatda regulyatorlar deb ataladi.
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2-rasm. Polimerlanish jarayoniga ingibitorlarning ta’siri.
1-ingibitorsiz polimerlanish; 2 va3-ingibitor ishtirokida polimerlanish.
Misoldagi erkin radikal V ba’zan initsiator rolini bajara olmaydi, ya’ni
gaytadan usish markazani hosil gila olmaydi. Buning natijasida polimerlanish
reaksiyasi sekinlashadi va goxo ma’lum vaqtgacha butunlay tuxtab goladi.
Jarayonga ingibitorning ta’siri

Polimerlanish  reaksiyasini butunlay tuxtatuvchi moddalar ingibitorlar

deyiladi. Ingibitorlarga gidroxinon misol bo‘la oladi. U usib borayotgan polimer

zanjiridan vodorodni tortib olib, semixinonga aylanadi, zanjirda esa qushbog* hosil

bo‘ladi.

—»R-CHZ-CHX-CH:CHMH-OQO



Hosil bo‘lgan semixinon gruppa yana bir makroradikal yoki aktiv markaz

bilan birikib, ularni ham usishdan tuxtatadi, ya’ni zanjir o‘ziladi.

R- CH, - CHX - CHy - CHX + O - @ -OH—>
———> R-CHy- CHX - CH, - CHX - OC>OH
[1

Amalda ingibitor sifatida ko‘p atomli fenollar, ayniqsa, gidroxinon,
pirokatexin, pirogallol, aromatik aminlar, nitrobirikmalar, jumladan, trinitrobenzol,
pirkin kislota, atsetat tuzlari, anorganik moddalardan S,J,Cu,Fe va Cr
elementlarining  oksidlart  kuproq ishlatiladi. Monomerlarni 0°z-o‘zidan
polimerlanishdan saglash magsadida ularga 0,5-1,5 % ingibitor qushish kifoyadir.

Xavo Kkislorodi polimerlanishreaksiyasini ba’zan tezlashtiradi, ba’zan esa
sekinlashtiradi. Vinilatsetat va akril monomerlar ul’trabinafsha nur ta’sirida
polimerlanganda kislorod ingibitor rolini uynaydi va aksincha, stirol nur ta’sirida

polimerlanganda kislorod initsiatorlik ham gila oladi.

|
R+0,—>R-0-0 [5]

Haroratning jarayonga ta’siri. Vant-Goff qonuniga binoan reaksiya arorati
har 10 °C oshganida polimerlanish tezligi 3-4 baravar ortishi mumkipn. Masalan,
stirolning 20 °C xaroratda benzoil peroksid ishtirokida polimerlanish deyarli bir yil
davom etadi. Hosil bo‘lgan polistirolning o‘rtacha nisbiy molekulyar massasi esa
550000atrofida bo‘ladi. Agar bu reaksiyani 120 °C da olib borilsa, polimerlanish
jarayoni 24 soatda tuxtaydi. Biroq polistirolning urtacha nisbiy molekulyar massasi
167000 dan oshmaydi
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3-rasm. Stirolning turli xaroratda polimerlanish
Kinetikasi.

Shuning uchun ham monomer massada polimerlangandi, birinchidan reaksion
aralashmaning govushgoqgligi ortib boradi, ikkinchidan reaksiya davrida ajralib
chiggan i1ssiqlikning makromolekula zanjiriga salbiy ta’sir etishi tufayli
polimerning nisbiy molekulyar massasi kamayishi bilan bir gatorda. Uning

polidisperslik darajasi ortadi.
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4-rasm. Xarorat darajasining polistirol molekulyar
massasiga ta’siri.

Bosimning jarayonga ta’siri. Polimerlanish jarayoniga ta’sir etuvchi
omillardan yana biri atmosfera bosimidir. Masalan: Metilmetakrilat 800 Mpa
bosim ostida polimerlangandi jarayonning tezligi oddiy atmosferaning bosimiga
nisbatan gariyib, 3 marta va hosil bo‘layotgan polimerning molekulyar massasi 2

marta ortadi, divinil 700 Mpa bosim ostida 46 soat mabaynida 25% polimerlanadi,



atmosfera bosimi ostida divinil bir necha yuz kun ichida yuqoridagi miqdorda
polimerlanadi. Umuman polimerning 500 Mpa va undan yuqori bosimda
polimerlanish tezligi 5-10 marta ortadi.

Erituvchi  muxitida polimerlanish  jarayonining tezligi monomerning
konsentratsiyasiga bog‘liq. Konsentratsiya ortishi bilan reaksiyaning tezligi va

polimerning molekulyar massasi ortib boradi.
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5-rasm. Fotoximiyaviy polimerlanish tezligining nur

intensivligiga bog‘ligligi.
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6-rasm. Initsiator konsentratsiyasining polimerlanish tezligiga va

polimerlarning molekulyar massasiga ta’siri.
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7-rasm . Polimerlanish tezligi va molekulyar massaning monomerning
konsetratsiyasiga bog‘ligligi.

lonli polimerlanish. Monomerning ionli polimerlanish jarayoni katalizatorlar
ishtirokida boradi. lonli polimerlanish ham radikal polimerlanishga uxshash zanjir
reaksiyalardan iborat bo‘lib, fagat usayotgan zanjir uchidan radikal o‘rnida kation
yoki anion bo‘ladi. Organik modda molekulasi tarkibidagi uglerod atomining
zaryadlangan zarracha ion holida mavjud bo‘lishini Val’den 1905 yil, Tang 1921
yillarda ba’zi organik moddalarning eritmalarni elektr utkazuvchanlik xossalarini
o‘rganish natijasida aniqlangan edilar. Keyinchalik N.Byerrul 1926 yilda ximiya
faniga juft zaryadli ionlar tushunchasini Kiritdi. Fayman naftalinning natriyli
tuzining EPR spektrini urganib, organik anionlarning metal atomlari bilan ion juft
holida mavjud bo‘lishini fizikaviy usullar yordamida isbotladi.

lonli polimerlanishning qulayliklaridan biri polimerlanish jarayonining
nihoyatda past xaroratda olib borish imkonini (-50 dan -130 °C gacha) beradi.

Kationli polimerlanish. Kationli polimerlanish kuchli kislotalar va tez ionga
ajraluvchi ionli tezlashtirgichlar (katalizatorlar) ishtirokida olib boriladi. Bunday
ionli tezlashtirgichlar elektronlarning kuchli akseptorlari (yutuvchilari) hisoblanib,
ximiyaviy jihatda bargaror moddalar hisoblanadi. lonli tezlashtirgichlar sifatida
kupincha Fredel’-Krafts katalizatorlari ishlatiladi, ularni polshimerlanish

jarayonidagi nisbiy aktivligi quyidagi tartibda o‘zgarib boradi.



BF 3 > AlF; > TiBR3 > BCl3 > BBr3 > SnCl,
CH, = CHR +HX—> [X] CH, - CH,R
oy epna HX = H,SO,4 , KCIO,4 , H3PO4
R - CH, - CH", [X] + CH, =CHR —> R-CH,- CH, - CH>-

-CTH[XT
R

Reaksiyadan katalizatorlarning ajralib chiqishi natijasida zanjir o‘ziladi.

|
R-CHy-CHR-[-CHy-CHR-IJn-CH, + C+ HR[ X — >

—R-CH,-CHR - [- CH; - CHR - Jn -CH = CHR +HX

Jarayonning boshlang‘ich paytida katalizatorlar va monomerlardan hosil

bo‘lgan aktiv kompleks keyingi monomer molekulasi bilan birikib, molekulada

aktiv markaz- karboniy kationni hosil giladi.

1. H+ [ SnCI,OH] + CH, =CHR —— CHjs - C+HR [SnCI,OH]
CHs - C+HR [SNCI,OH] + CH, = CHR — CHg - CHR - CH, -

- C + HR [SNCI,OH]

2. Zanjirning usishi

CHj - CHR - CHy- C+HR [SNCI4,OH] + nCH, = CHR ——>

—» CH3- CHR - [-CH, - CHR -] - CH, - C+HR [SnCI,OH]"

Zanjirning o‘zilishi: aktiv markazning monomer molekulasiga o‘zatilishi

natijasida sodir bo‘ladi.

CHs - CHR - [ - CH, - CHR -] - CHj - C+HR [SnCI,OH] +CH, =
= CHR—> CH3 - CHR - [- CH, - CHR -] - CH = C+HR - R - CH,-

- C + HR [SnCI4,OH]



A) Aktiv markaz hosil bo‘lishi tezligi:

Vi=k; |M]| |Kar |
-bu yerda | M | -monomer miqdori, | Kat | -katalizator miqdori.
B) Zanjirning usishi

Vo=k, |[M||M+ |
-bu yerda | M+ | - makroion migdori.
V) Zanjirning o‘zilishi

Vi=ks |M]
Statsionerlik tabiatiga asosan V; = V3, u holda
ki [ M| | M+ |=ks |M+]|ra
|M+ |:k1/k3 |MKaT |

Polimerlanish darajasi, zanjirning usish va o‘zilish tezliklarining nisbatiga

teng bo‘ladi.  P=V,/Vs=k, |M| | M+ | /ks |M+]|=k/ ks (M)
P= ky/ ks (M) [6].

Anionli polimerlanish. Anionli polimerlanish katalizatorlari sifatida ishqoriy
metallar va ularning amidlari, metal-organik birikmalar, yugori valentli metall
oksidlari va elektrodonor xossaga ega bo‘lgan moddalar ishlatiladi, reaksiya 50 va
90 °C oraligida olib boriladi. Misol tariqasida: akrilonitrilning natriy amid
ta’sirida ammiakli muxitda polimerlanishini kurib chigamiz.

Katalizator NaNH,— Na*+NH,
Aktiv markazining paydo bo‘lishi
l;\IH2+CH2:CH — NH2-CH2-;CH
CN CN
Zanjirning usishi

NH,-CH, CH+CH,=CH —» NH,-CH,-CH-CH,-CH - ...

CN CN CN CN

Zanjirning uzilishi NHg ishtirokida



NH2 - (CH2 ) CH)n - CH2 -CH+ NHF’ NH2 - (CH2 - CH)n - CH2 -
CN CN CN

Ikki yoki uch komponentli ion komplekslar ta’sirida monomerlarining
polimerlanib stereoregulyar tuzilishiga ega bo‘lgan yuqori molekulyar birikmalar

hosil gilish jarayoni ion koordinatsion polimerlanish deyiladi [14,15,16]. Masalan:

Cl , Cl CoHs
DNEEEERN
Al (CoHg),Cl+TiCl; — >  Ti. y AI\
Cl CoHs
ol CaHs
/ ~.
/ Al _
Ti / \ +CH)=CHR—>
Cl CHy- CHs CoHs
cl ~Cl- C2Hs
\Tf Al
C|/ \Csz CoHs
j\:H— (TI—]Z
R CHs

1.4. Polimerlanish usullari
1.4.1. Massada polimerlanish usuli (blok sopolimerlanish)

Suyuq xoldagi monomerlarni xech ganday erituvchisiz o‘z holida polimerlash
usuli massada polimerlanish deyiladi. Bu usulda yaxlit va gattig polimer bloki
hosil bo‘ladi. Uning shakli esa reaksiya olib borilgan idishning shakliga kiradi.bu
usulning asosiy kamchiligi shundaki. Unda reaksion muxitning temperaturasini
rostlash va reaksiya davomida ajralgan issiqlikni hosil bo‘lgan polimer blokidan
o‘z vaqtida yo‘qotish qiyin. Buning natijasida polimerlanish reaksiyasi
sistemasining har xil nuqtalarida turli temperatura va turlicha tezlik bilan davom
etadi. Temperatura haddan tashqgari ortib ketishi. Aynigsa, idishning o‘rta qismida

polimer zanjirlarini destruksiyalaydi va ularning o‘rtacha molekulyar massasini



kamaytiradi. Masalan: Samolyotsizlik ko‘p ishlatiladigan materiallar. Organik,
shisha, massada polimerlash usuli bilan hosil gilinadi [17].
1.4.2. Erituvchi muxitda polimerlash

Erituvchi muxitida polimerlash ikki xil bo‘lishi mumkin. Birinchi usulga
binoan olingan erituvchidan monomer ham va hosil bo‘ladigan polimer ham yaxshi
erishi kerak. Bu usulda hosil gilingan polimerni eritmadan ajratib olish uchun
erituvchi bug‘latib yuboriladiyoki chuktiriladi. Ikkinchi usulga binoan. Olingan
erituvchida monomer eriydi, ammo hosil bo‘lgan polimer erimaydi va natijada

polimer chukmaga tushadi [18].

1.4.3.Emul’sion polimerlanish usuli.

Bu usulning afzalliklari shundaki, emul’sion polimerlanish reaksiyasi past
temperaturada ham ktta tezlik bilan boraveradi. Hosil bo‘lgan polimer molekulaviy
tagsimlanishi boshga usullari bilan olingandagiga garaganda monodispersion
mubhit sifatida, asosan suv ishlatilib, unda monomerning 7-50% li emul’siyasi
tayyorlanadi. Monomerning suvdagi emul’siyasini barqaror qilish uchun unga
emul’gator qushiladi. Monomerning suvdagi emul’sion zarrachalari shakliga garab
sistema leteks yoki suspenzion bo‘ladi.Emul’gator sifatida deyarli barcha sovunlar,
jumladan, ishqoriy metallarning oleat, pal’mitat, laurat tuzlari, aromatik
sul’fokislotalarning natriryli tuzi, aynigsa, natriy izobutilnaftalin monosul’fat
(nekal’) ko‘p ishlatiladi. Ular uglevodorod bilan suv chegarasidagi sirt taranglik
kuchini kamaytiradi va monomerning suvdagi emul’siyalanishini osonlashtiradi,
monomer tomchilarining yupqa emul’gator pardalar bilan o‘ralishi emul’siyaning
barqarorligini oshiradi. Emul’sion polimerlanishning initsiator sifatida suvda
eruvchan persul’fat perborat, H,O, va shunga uxshash moddalar ko‘p ishlatiladi.
Jarayonning regulyatori sifatida ( ya’ni muxitning rN turg‘unligini va
emul’siyaning barqarorligini oshiruvchi moddalar sifatida) bikorbonatlar, fosfotlar
va atsetat tuzlari ishlatiladi. Yuqoridagilarga binoan polimerlanishdan oldin

monomerning suvdagi emul’siyasi hosil qilinadi. Sungra polimerlanish natijasida



polimer lateksi hosil bo‘ladi. Lateks polimerni ajratib olish uchun, unga maxsus
moddalar- elektroshitlar qushiladi. Emul’gatorning konsentratsiyasi ortishi bilan

polimerlanish jarayonining tezligi ham ortadi.

IToixumep-
HUHT

MHUKIOPH
MOJITB/I1 2

0,08 __|

0,06 __|

0,04 __|

0,02__|

20 40 60 80 100 120 140
BaKT, MHHYT

1) 8-rasm. Metilmetrakrilatning emul’sion
2) polimerlanish tezligi (0,1 mol’/1)
3) —emul’gatorsiz polimerlanish;

4) — kaliy pal’minat ishtirokida polimerlanish initsiator-kaliy persul’fat
(0,17%:; t=40 °C)

ITomumepHUHT
MHKIIOPH 4
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9-rasm. Metilmetakrilat emul’sion polimerlanish
tezligining emul’gator konsentratsiyasiga bog‘liqligi.

Emul’gatorning konsentratsiyasi: 1-0,38 mol’/l, 2-0,87 mol’/l bo‘lishi kerak.
Emul’sion polimerlanish usulining ikkinchi to‘ri suspenzion polimerlanish
deyiladi. Suspenziyaning bargarorligini  oshirish uchun suvda eruvchan
stabilizatorlar, jumladan, polivinilspirt yoki jelatina qullaniladi.

Polikondensatlanish reaksiyalari. Har bosgiya reaksiyadan sung suv, spirt,

tuz, ammiak, vodorod xlorid va shunga uxshash quyi molekulyar moddalar ajralib



chigishi bilan boradigan. Yuqori molekulyar birikmalar hosil bo‘lish reaksiyasi
deyiladi.  Bunday  reaksiyalarga:  aminokislotalar,  aminospirtlar  va
oksikislotalarning polikondensatlanishi misol bo‘la oladi. Masalan: aminokapron

kislotadan polikaprolaktam hosil bo‘lishi [19].

NH, — (-CH; - )s — COOH +NH, — (- CH, -)s - COOH —
@)

—>NH2-(-CH2-)5-C-N-(-CHZ-)S-COOH+H20

H
Ya’ni umumiy xoldagisi:
————> H(-NH-(-CHy-)5-CO-NH- (- CHy-)5-CO-),-
- OH + (n-1) H,0
1.5. Polimerlarning molekulyar massasi
Polimerlaning quyi molekulyar birikmalardan farg giluvchi xususiyatlaridan
biri, ularning yugori molekulyar massaga ega ekanligidir. Polimer molekulalar
tarkibida massaga ega ekanligidir. Polimer molekulalar tarkibida zvenolar soni va
polimerlanish darajasi bir-biri bilan tubdan farg giladi, shuning uchun ularning
o‘zunligi va molekulyar massasi turlicha bo‘ladi. Polimerlarga xos xususiyat
polidesperslik  deyiladi.  Molekulyar massasi  katta —kichik  bo‘lgan
makromolekulalarning umumiy massasini shu makromolekulalarning umumiy
soniga nisbati o‘rtacha ragamiy molekulyar massani xarakterlaydi. Amalda
polimerlarning ma’lum konsentratsiyali eritmasidagi makromolekulalar sonini
aniqlash bilan o‘rtacha ragamli molekulyar massa topiladi:

'\7|n = (M]_Nl + M2N2 + ...+ MnNn) / (Nl + N2 + ...t Nn) =

=2Mi / ZNi



Bu yerda: My; My, M, (M;) — turli uzunlikdagi makromolekulalarning
molekulyar massalari, Ni; N,; N, (Nj) — muayyan massaga ega bo‘lgan
makromolekulalavr soni.

Osmotik bosimni ulchash va ximiyaviy usullar yordamida topilgan
molekulyar massa xisoblanadi, chunki topilgpn kattaliklar ma’lum eritma
konsentratsiyasidagi makromolekulalar soniga bog‘liq. Turli molekulyar massaga
ega bo‘lgan makromolekulalarning umumiy massasini shu makromolekulalarning
massasi yig‘indisiga nisbatiga o‘rtacha massaviy molekulyar massa topiladi:

My =(M{ G+ MG+ ... + MG, /(G + G+ ... +Gy) =
=¥M; G/ £G; = M* | N; / M; N;
G-ma’lum massaga ega bo‘lgan hamma molekulalarning massasinri yig‘indisi
Gi= M N;

Yorug‘likning sochilishi (yoyilishi) va sedimentatsion muvozanati yordamida
molekulyar massa polimerlarning o‘rtacha massaviy molekulyar massasi tug‘risida
ma’lumot beradi, chunki bu kattaliklar faqat polimer eritmaning
konsentratsiyasigagina bog‘liq bo‘lmay, balki polimer molekulalarining massasiga,
disperslik darajasiga ham bog°‘liq.

M, = M4 G; / EM; G; = EM®N;/ = M? N; [20]

|- BOB 6yiinua xymaoca

MarucTpiuk auccepTanys UIIMHA aMajra ONIUPHII JTaBOMHJIA TTOJTUMEpIIap
KUMECUTa OUJ amabuET MabIyMOTNIapu VpraHuO® yukwigu. byHpaH Tamkapu
MOJIMMEpP MaTrepuayiap Ba yiap acocuia >KaxoHAa WIUIA0 YMKapuiaéTraH
MOJIMMEP MAaxCYJOTIApU TaxXJIWJI KUIMHAW. MabiyMKA WKTUCOAWW YCHUIIHU
caKjama WIUiad YHKApUII KOPXOHAJIApW MYXUM YpUH TyTaau. AWHUKcCa
UMITOPTAIMAITUHYBYM  MaXCYJIOTJIApHU  SpaTHUIN XO3MPTH KYHHUHT aCOCHM
MacananapuaH OUpH SKaHIUTH XaMMara MablIyM.

[IyauHr y49yH V3UMH3HUHT BOXaMH3Ja MaBXYJ KOPXOHAJIAPHUHT

YUKUHAWIApUIAaH OKWIoOHa ¢doHganaHuin wMakcaauaa, xkymamad, HT'KM



YUKUHAWIAPUJIAH XaJIK MCTEHhMOJIM MaXCYJOTJIapUHHU SpaTUIll OYI'YHTH KYHHUHT
aCOCHI MacaslajJapuiaH OupH SKaHJIUTH MabJIyM OYIIIu.

[IT'KM fna nDoaudTWICH WIUIa0 YUKAPHUII V36ekucronna MOJIUMEpP
MaxCYJIOTJIAPUHUHT aCCOPTUMEHTHUHHM KEHrauTupuira acocut 3amMun sipatau. [y
Owran Oupra ymoOy uniad 4uKapuIln KOpXOHACHIA KyWHMOJIEKYISIP MOJMATUIICH
JUKUHAM cudaTuga yukapuiMokaa. by unkunau vwmura 1,5-2 TOHHaHM TalIKWII
sTaan. Ym0y uukKuHAWHUAT 4-40% rada MUKIOpPHHH KYyWUMMOJIEKYJISIP
TIOJIMATHUJICH TaIIKUJI dTaJH.

XO03upru BakTaa ymoy YuKuHAUAAH (oHgaIaHuIl aMalijga OakapriIMasIiTh
Ba y YMKUHAM cudaTua YyuKapwiMokaa. MabiyMKH, YT dJAaru XyJIId IIyHan
uniad yukapui kopxoHamapu KMIID nan maxcynor unurad YMKApUIIHHA SXITH
nynra kynmrad. bupok III'KM gan unkaérran KMIID nan xo3upra xamap Xxed
KaHJall MaxcyJioT Uiuiad YMKUITaHU VK.

Yy MarucTpiauk AUCCEpTaIus UIMMHUHT aCOCHMN MaKCaIuHHU Oelruiamiia
KYWUUMOJICKYJISIp ~ TOJMATUIIEH  YMKUHJIWCUHM  KaWTa  WIUIAll  KOMMJIEKC
TEXHOJIOTUSACUHHU  SPATHIL, WILIA0 YWUKWITaH TEXHOJOTHUS acoCHia SHTHU
KYPHUHHUIIJATH XaJIK UCTEHbMOJIN MaxCyJIOTJIApUHU OJIMII 3apyp IKAHIUTH XUcoOra

OJIMH/IH.



I1- BOB. Ta:xpubanap kucmu
2.1. KyitumosiekyJasip NOJMITHICHHU YUKHHIUCUHU KOMILIEKHC KaiiTa
UL TEXHOJIOTHK CUXeMAacH

Ilexnorekcan Xaiga® OJIMHTaHJAH KEHMUH KOJJAMK KyHHMOJEKYJISp
nonvdTWIeH uurrny waumu  (1)ra kenu6 tymagu. KelimHuanuk cenapaTop
Tanuaary ueHtpudyra (2)ra yszatwnanu. lleHpadyraHuHT y3iAMKCHU3 HIUIAll
)apaCHU HaTWXKacuaa KOJJIMKHUHT (yratra Ba 4yyKkMara aXpajlulid Ky3aTHIaIu.
Uykma opamnk #mrrud momm (10) opkamm 120°C xapoparma cys Gyru Guan
KU3UPUIAUTaH BaKyyM OyriaTruuiu cuctema (dD)ra yraau. Kypyrum Baktu 3
coaT. Bakymim Hacoc xucoOWaaH KypyTyBUM Kamepajaa Xocwi OyriaguraH
OoCHUMHMHT Kamaiumu IMMm.pT.cT. TeHr kenaau. llynman cyHr OyF Bakyym
KOHJICHCATJIOBUM KypwiMa (5)ra KenuO Tyliaau, KypyTWIraH KyWHMOJIEKYJISIp
MOJIMATUJIEH 3Ca KAJOKJIAITra F000OpUIan.

dyrHat 3ca neHTpudyrananad KeMUH HHFUBYUM WINIIIA HHFUIaId. XyIIu
1y WUFTAY]a BaKyyM-KOHJIEHCATJIOBUM KypuiaMa €pJaMujia KOHJACHCAIUsJIaHTaH
YITIEBOZOPOIAP apalialliMack KeauO Tymaan. MuFruunan keifiuH yrieBogopoiap
apalalIMacd OMAMH Xaiimamr KypuiMacura 1o6opmmamum. Apamammva  220°C
TeMIeparyparaya CIEpaJICHMOH KU3IWPru4 HaWdajga wucukau. Temmeparypa
KyTApWIHIIN OMIaH OyF KYImpoK XocH Oymamu, Temmeparypa 220°C Gymranma
cytoK (azamaH OyFiu CYIOKJIMKAAH MOOpaT apajaliMa UCUTTUYHU TapK dTajaud Ba
anuabatuk Oyrmarruy (4)ra 6opud tymaau. Oxupru (8) Ba (9) nuauHapaapaa OyF
asacu cyrOKIHKIaH axpatani. [lact xapoparaa KaitHoBun dpaxums (120-220°C)
WUFTUYAA TYyIUJIaHAIU, 220°C XapoparjaH IOKOpHJa KalMHOBYM 4YYKMa OOIIKa
WUFruyia Muruitaam.

TexHONOruK KypuiMaiapra Kyiuiaaauras tajiaosnap:
1. Cenapatop Tunumaru neHTpudyra.

bapabannunr aitmanumm te3nuru 3000ai/MuH.
Nina6 gyukapuin 450 i/c.
[entupadyra akru 20-30



KMIID 4yuKuHAMCHMHM KaiiTa MIIAIIHUHT TEXHOJIOTHK KapaéHu.
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KMIID KapoKaam

KOHJEHCaT

v

1. Yukunaunau vinryBum uauir; 2. Cenapatop tunuaaru nentpudyra; 3.dyratau HuryBun
uauir;, 4. Xaigam Kypunmacu; 5. Bakyym Oyrnatruy; 6. Aquabatuk Oyrnarrud; 7. Hacoc;
8. Ilact xapoparna kKaitHOBUM Gpakius yuyH Hurrud; 9. JKurappanr KOJAUKHH TYTUIOBYH

i 10. KyiinMmonekynsp Noau3TUICHHN WHFYBUX OPAIMK WML

2.2. Onamid xaiaam KypyJamacu
Xaiam KypwiMacd MCHTTHY, Tra3 TOpelKacH Ba JpUTMa y3aTWIyBUU
KypUiaMaJaH Xamnmja WUFruuiapiaH TallKujil TomnraH. ['a3 ropeikacu spuTMa
XapopaTUHU 220°C raua KyTapub Oepaau Ba aauabaTuk OyFIaTruyjaa
aauabaTUK KeHralum xucoOuaaH Oyr ¢asza cyrokiauk (azanaH axpaTHIaaf.
VIMFrUYHMHT  JOKOPrM Ba MACTKM KHCMHA YHKHII THPKHILIAPH OYIIHO.
VYrnapnan KoJIUK 9¥KMa Ba IMacT Xapoparia XaiganyBuu (ppakmusuiap axpaTuo
onuuaau. Kypunmanuar unutad yukapuin KyBatu 360 ii/c. ['azaunr capdu 5,5
M/c.
2.3. Bakyymun Oyraatruy



Bakyym Kyputruu (BakyyM Hacoc OWIaH BakyyM KOHJIEHCATJIOBYHU
CUCTEMAJIap KOMIUJIEKTH) ¥3 XoJlaTUra Kypa BakyyM JId KypUTIM4 KamepacuaaH
noopar. Hcutum Oyr OunanH amanra omupwianud. Kyputuimn kamepacujaru
xapopatr 120 °C mm Tamkmn sTagu. KypuTuin kamepacu KyWHMOJIEKYJISIp
MOJIMATUJIICHHU JIOMMO Y3JIYKCH3 apajalmThupud TypyBUM Kypakiap OwuiaH
XKuXo3aHrad. Bakyym Hacocu 3ca 6ocuMHM 1 MM.C.yC. raya TyIIMPUIIHU amalira

omupaau. Bakyym OyriarruaauHr uim KyBBata 90 kr/c [22,23].



11-b06. HaTu:xanap Ba yJIapHUHT MyXOKamMacHu
3.1. KyitumosekyJsp NOJUITHICHHH aKPATUII BA TO3AJ1aIIl

TI'KM  uukunaucu TapkuOuaaru Kyumosekyssp nonvdtuieH (KMIID)
y3ura Xoc XapakTepiu Xuara sra OynraH EpKUH capuK TYClIHM CyCIEH3UsJIaH
noopat. Ky BakT TypuO KoJIMHCa IIypiaHUIITa yupald oK UYKMaHU XOCWJI KUJIaaH
Ba ymoy MoJ1a XaKUKUil KyHHMOJIEKYJISIp MOJIMATHIIEH OYIr0 XucoOiaHaam.

MabiyMKH, OXUPrd BakTraya mactT OOCHMIIM TMOJMATWIECH HWIUIa0
YUKAPUIIIHUHT KEHT Joupaaa KyJlaHuiuO kenaérran ycyapuaan oupu [urnep-
Hatra karanmu3atopura acociaHraH ycyjaaup. AMMo Oy CHUCTEMaHM KYyJuiaill
TEXHOJIOTUACHIA aXaMUSTIM Jlapaxaaa KyHUMOJIEKYyJsip (pakiusuiap XOCHI
Oymamu Ba Oy (¢paknusiap OSTUIEHHUHT Oomka oiudennap Owiad
COTOJIUMEPJIAHUIITUIATH COTIOJIMMEPHUHT MEXaHUK Ba TEIUIOPU3UK XOCCaJapUHU
EMOHJIAIITUPAIY Ba COMOJUMEDP OUPIUTHUIATM MOHOMEPJIAPHUHT  capduHU
kynaitupaau. CononuMep TapKUOWIArd BOCKHU MYKOTHII YYYHHCCHK 3PUTYBUH
OwIaH OBUJIAIM Ba CYHTpa CHKUO OonMMHAIU. XOCHI OYyiraH cy3K ¢pakius oaud
TanuiaHaad. bupok agabuérnapna cyroK (QpakUUSHUHT KailTa WIUIAHUIIN EKU
3apapCU3JIaHTUPUIIUINN (YTHIIM3AIHs ) XaKuaa MabIyMOTJIap KelTupuiIMaran [24]..

T'KM  wmuiad 9MKapuil — YUKAHAACH — y3ujJa  KYNKOMITOHEHTJIN
SPUTYBUYWIAPHU Ba KyMMMOJICKYJISP MOJUATUIICHHU CaKJaii Ba YHU XaM KaiTa
WIUIAIl HaTWXkacuga Oomika uniad YMKApuIll KOpXOHAjJapw Y4yH Qoiinanu
MaxcyJoT cudaTuaa KyJam MyMKHH.

[Tonmomudennap spuTMacHIaH KOMIOHEHTJIAPHU OPTaHUK JPUTYBUMIIAP
OpKAJIM QXpaTUIll YCYJIH MabiyM. by ycyn monmonudeH spUTMAacHHU OPTaHUK
SpPUTYBUMJIAp/Ia XOHA XapopaTuraya COBHUTUILIAH uOopar. Xocun OyiraH
napadMHCMMOH MaccaHu Maijanad cyBia IpUTHIIAIN, XOCWI OYJIraH apajiamnma
MacTIabKu OpPTaHUK SPUTYBYHM OWJIAH TMOJIMMEPHHUHT CYIOKJIAHUWII XapopaTurada
HUCUTUJIAIN

[Tonmumepuu axparui 15-40 mm.c.yc. 6ocumMuaa TYJIUK OPTaHUK 3PUTYBUYU

Xaljanaaym Ba MOJUMEP TapKuOWAard cyB QuiITpiaml OpKalu axpaThiiaau.



Illyaman cyHr y Kypurmiagn. Bakyym Gockmumma -5-0 °C opuryBum Ba cys
OyFJIapy KeTMa-KeTJIMKAa KOHICHCAMSUTAHUO a)Xpasiajiu.

bupok ymlOy MabiyM yCysl MCCHUKIMK >KapaéHIapUHUHT paruoHan OyiMaraH
TOMOHJIAPUHU XapaKTepiaiau: MOJMMEp APUTMACH JacTiiad XOHa XapopaTuraia
COBUTHWJIA[IA, MaiJajlaHTaH Ba CyB OWJaH apajalliTHPWITAHIa XOCWJI OYiraH
CYCIIEH3USIHUHI MaccacH JacTiiadKu 3puTMa maccacuaad 3-4 mapTa OLIUpHIIaJIH,
MOJIMMEPHUHT CYIOKJIAQHHUII XapopaTuraya WCUTHIATW. ByHIaH Tamkapu BaKyym
Xaiaan xam kapaéHHU KUUMHIIAITHPUIIA]IH.

TexHukaBuii TOMOHJIapura SIKMH OViraH ycyiapjiaH Oupu Oy MOJMATUIICH
DpPUTMACH TapKUOWIAaH KOMIIOHCHTJIAPHW OpPTaHWUK OJPUTYBUWIAp EpaaMuia
axpartuuaup (15)MAnuka BMU.

bupok ymly ycyn xam kyn O0CKAYIM Ba Mypakkal Ty3ujuIlra sra OyiraH
YCKYHAIApHU Tajad KWITAHJIWTH YYyH KUWWHYWINK TyFaupaan. WKTucomuii
KUXATAAH KYI MUKIOpAAa YYKTUPYBUM-COHUPT Tanad »taau. YKapa€HHUHT Y30K
JJaBOM OJTUIM 2,5 coaTAaH Kam Oyimarad BakT Tajia0 »dTraHjurd Xxam
KBUUUHYWINKIAPDHA KEeNTUpUO uyukapaau. byHmaH Tamkapu KypuTHIl Ba
bunpTprnam OOCKHYIApHIa SPUTYBUM OYFJIAPUHUHT aTMocdepara YUKUIIU Xam
HKOJIOTUK HYKTaW Ha3apJaH Ba EHFMH YUKHUIIIA TOMOHJIAPWHHA XUCOOTa OJTMHAIUTaH
Oymnca xaBdu dKaHIUTUIAH JaJI0iaT Oepaim.

Mysmait  kunmub, nmomuonmdeHap  3pUTMAcHIaH  KOMIIOHCHTJIAPHU
QKPATUITHUHT JXKyJa OJJINI Ba Te3 OakapuiIaJural yCcyJulapyu aHUKJIaHMaraH.

[Ilyara myBoduUK, OM3 OJAMMU3TAa MaKca] KWINO OpraHUK IpUTMAaIapaaru
MOJIMATUJICH SpUTMAlapuiaH KOMITOHEHTJIADHU aKPATHUITHUHT TacT DHEPrUs Ba
MUHAMYM Japa)xajard YCKyHallapHU Tajnad JTajgWraH OJJui yCyJHH HILIA0
YUKW MacaJaCHHU KyHWJIUK

CycrneH3usiHU @KpaTHIIHUHT OWp KAaTOp TEXHOJOTHK YCY/UIapH MaBXYI.
VYnapnan acocuitiapura THHAUPUIN, GUIBTPIAII, IEHTPUDyTaTanuIapIup.

dazanapHU @XpATHII METOJAra TYFPU KEIaJWraH YCYJIHH TacAUKJAIl ydyH

CyCHEH3UAJAru KyWHMMOJIEKYJSIp TOJMATWICH 3appadajlapyuHUHI  YIYaMUHHU



aHuKJam 3apyp OVnnu. ByHUHT ydyH ONTHKaBU MHUKPOCKOIHUK METOIUIaH
doitnanmanunan. CyCHeH3WSHUHT 3appadajiapu  ymdamu 5,7 MxM  (OyHmait
3appavanap Oomkanapra HucOaran 80% nwu Tamkun Kuiagu) 200 MKM. rada
DKAHJINTH  aHWKJIAHAW. 3appadajapHUHr ypradya Yymuyamu 36,88  MKM.
3appauanapHuHT OyHJall Yia4yaMu CYCIEH3MSHM XpaTUIl y4yH Oapua MabliyM
yCyJUIApHU KYJUIall MyMKUHIIUTUHU OWIITAPaIHN.

Tunnupum ycynu OepuiiraH xojlaT y4yH camapacu3 xucobnmanaau. Cababu
CYIOK Ba KaTTUK (pazamapHUHT 3uwimruigaru gapk karra smac. Gunprpiam ycynu
XaM QWIBTPHUHT Te3[a EMUIIKOK KyWHMOJIEKYJAp MOJMATWICH OuiiaH TYIuo
KOJTaHMrd yayH Kya kenmaau. [llynra myBoduk Ou3 TomoHAaH ¢azamapHu
QKPATULTHUHT HeHTpudyragamn yCyJu KYJUTAaHUJITH. by epaa
HeHTpU(yTaTalllHUHT KAHCH YCYIWHHM KyJUlall MYMKHHIWTHTAa YBTHOOPHU
KApaTMOK JIO3UM. XO3UPrd BakTAaru amajjiard LEeHTpUu(yraJapHUHT MOJEIU
uniam yciayoura kapad GuiabTpIIOBYM TUIMHUJATH LIEHTpUdyTransapra Ba YyKTUPHII
NPUHIIAIIMTA aCOCJIaHTaH cemaparop TUNUra axparwiagd. OuiabTpiaoBun THMTa
MaHCY0 HEeHTpU(YraHu CYCHEH3HMSUIAPHU QXpATUIl YYyH KYJJIall camapacus
xucobnaHaau, cabaduuu roKopuaa 6usz antud yrauk. IIyHUHT yuyH CyCIIEH3USHU
aXpaTUIl y4yH (akaTriHa YYKTHPHUIN YCIyOura acociaHraH UeHTpudyragaH
doitnananum Makcaara MyBohuk kenaau. buz naboparopu mapoutuga MLW T23
HeHTpupyracuiu  Kymiaguk MakOyn TEXHOJOTMK —PEeXUMIIApHH  YPraHMIl
MaKcaauad  JOWMHN  BaKT OWUPIMTH  HWYMZa  CYCICH3WSIHUHT  a)XpajIHIil
caMapaJIOpJIMTUHUHT TEeHTpUudyra alaHuIl Te3aurura OOFIUKIUTH YpraHud

yukwiau (1 pacm) .
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2-pacuM. JlouMuii BaKT OMPIIUTH WYH/IA CYCTICH3US QKPAJIUII CaMapalOpIIUTHTHUHT
HeHTpU]yTra ailnanum Te3nurura Oormukauru. LienTpudyra poTopuHUHT aiflaHUII YacTOTacu

2000 ait/muH (1), 3000 ait/mun (2) .

Kypunu® TypuOauku nOMMUN BakT OWpIUTH HYuja IeHTpudyragamia
alllaHuIl ~ TEe3JIUIrd  OypUYarMHUHI  KYMalWIIM  CYCHEH3US  aXKPaJIUIIMHUHT
camapaiopJIury Xam OpTUIINTa 0Jau0 Kenaau. AMlaHuIIap COHUHUHT HT MakOyl
yerapacu 2000 man 3000 aitmanum/munytura. by wactoTraga cycneH3us
QKPATUMIIMHUHT HEeHTpU(yTanan BaKTUra OOFIMKIUTH 2-pacM/ia KEIITUPUIITaH.

ITKM paru ynkKaaag Xaxmu 1,5-2 ToHH/ Huaura S5KaHIuriHd Ouirad XoJiua
HEeHTpU(YTraHUHT MIDIAll KyBBaTH LIy Xa)XMmra Tyfpu Kenumm kepak. CaHoatna

UIUIATWIAUTaH LEeHTPU(PYralapHUHT Oup KaH4ya THUIUIApU MaBXyd. YMyMUi



XOJlaTAa yJiap WKKUTAa THUMTa aXpaTwiagd sSbHU (QUIBTPIOBYM THUIITA MaHCYO
neHTpudyragap Ba YYKTHUPUIINTA acochaHrad neHTpudyranap. ucnepc dazamaru
5 nan 200 MkM rava OynraH yiadamjiard 3appadajiapHd CYCIICH3USJAH aKpaTUIl
y4yH UYKTHUPUII ycioyOWra acociiaHraH UeHTpudyraizapaan (onganaHuiil
Makcaara MyBoduk kenanu [25,26]..

Lentpudyranam opkaid axpaTu® OJIMHTaH KyWHMMOJEKYJSp MOJUITHIICH
EpKUH CapuK paHTIM TYKMMAacHMOH MaccaaaH wubopar OymmO, ¥3 TapkuOuma
KOJJIMK JPUTYBYMHHU CaKJIaWau Ba YHM aMaluéria KyJUlall Y4YyH KyIIuMmya
paBulIlia TO3aJ1all Kepak Oyiau.

Tozanam yuyH Kyhuparu meromniapiaan ¢dovpananunau: 1) Ouuk xaBoja
Kyputui; 2) OpraHuk 3puTyBUYHiIap OWiiaH dKCTpakuusutiam; 3) Bakyym octuma
KYPUTHIIL

Ounk xaBoja KypUTHII aMaiduETAAa OJAMHAAH KyJmaHwianu. JKymuanas,
caHoaTAa MOJIMCTUPOJIIAH OJIMHAJAUraH OyIOMJIapHU KypUTHILAA (poiaaaHuIagu.
ByloMHU cOTyBra 4MkKapuuiiad OJIMH YHUHT TapKUOHAaru KOJIJAUK MOHOMEPHHUHT
MUKJIOPUHHU KaMalTHpUIL y4yH OMpHeda ol oMOopxoHaiapaa Kyputwiaau. bynna
MOHOMEp IIAMOJIAaHTUPHWIIA/IA Ba y OUiaH OOFJIMK OYITaH Xy NYKOTHIIAIH.

bu3z xam KyHHMOJEKYJIsSIp NOJIMATUIIEH TapKUOUJArk yuyBYaH OMpUKMaIapHU
UYyKOTHII yuyH ymiOy ycyiaaaH (oigananavk. ByHUHTr ydyH neHtpudyraiamia
KEMMHTY KyHHUMOJIEKYJISIp TOJIUATUIIEH HAMyHAcu Oup TEKHC 100Ka KaBaT KUIUHUO
ETKM3WIIM Ba Oup OM JaBOMUJA XOHa Xapoparuaa yuuiad Typuiau. ByHUHT
HaTIKacuJa y3ura xoc OYiaraH KyjJaHca XMIHUHT MHUKIOPH KECKMH Kamailau.
Kyputmirangan keWMHrd HamMyHa EpKUH CapUK PAaHIJIM Ma3CHMOH MaxcyJjoTra
alJIaHIu.

Opranuk 3pUTyBUWIap OHJIaH SKCTpAKIUSUIAIl yCYJIHMJa IeKCaH, aleTOH Ba
sTaHoNAadH  Qoupamanwiau. Ledtpudyranamgan KeHuH  KyWHMOJICKYJISp
MMOJINDTUIIEH HaMyHaJjapu Cokcier anmnaparuia 3-coart ITaBOMH 1A

AKCTPAKIHUSIIAHAN. DKCTPAKIUAIAaH CYHT HamyHajiap 40°C  xapoparia TOMMHiL



OfHUpJIMKKA KCEIryHra Kaaap KypUTHIIIH. OnuHran HaTH)XaJIap XaKuJaaru

MabJIYMOTIIap 2 KaaBajiga KCJITUPUIITAH.

Kyiiumosiekyasip noJau3TH/ieH HAMYHAJIAPMHUHT OPraHUK dPUTYBUYWJIAPAATH

IKCTPAKIIHACH. 1-xangsan
DpUTYyBUH DKCTpakuusraya DKCTpakIusilaH Ba OFUpPIUKHUHT
oynran KYypUTHIITaHIaH HYKoIMIIu,
HaMyHYaJapHUHT KEeWHMHTY Maccacu , T %
maccacu, T
['excan 32.6 21.4 34.4
OTtaHon 28.5 19.6 31.2
Auero” 34.1 22.8 33.1
Harwxanapnan KYpUHHUO TypUO KU AKCTPAKIUS KIWJIMHTaH1a

Kylumonekysap noaudtuiieH Tapkuduaaru 30% monaa axxpannb dnkaiau.

XyAau DIyHUHTIEK KyWHMOJEKYJSIP IMOJMATUIEHHU aXPaTHUIl YYyH BaKyyM
OCTHJIa  KypUTUII  MeToauJaH  xaMm  (Qoipgananwigu. bByHuUHr  yuyH
HeHTpudyranamjad KeHUHIU KyHUMOJIEKYJISlp HMOJUATUIIEH HaMyHalapu BaKkyyM
KypUTHII IIKadura >KOMIaHaIu Ba MablyM OUp aHUK Xapoparaa yuuiad Typuiau

(3- pacm).
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3-pacm. Kyitumonekysisip HOJIMITHIIEH HAMYHAJIapUHUHT BaKyyM KypuTrud mkaduga 100

o%C (1) Ba 60 °C (2) Xapopatrjaru OFMpJIMTMHUHT KaMaiuIl rpaury.




BakyyMm KypuTruyjaa KyHuMOJIEKYJIAp NOJUATUICHHN KypPUTHII TapKUOUIAru
OPUTYBUMHU TYJIUK YUKApUO r00opuill MMKOHMHHM Oepmaiinu. By xomatga xam
HAMYHAQJIAPHUHT TallKW KYPUHUINU XYAJIW IOKOpHUIArd yciyoparura YXiianmau.
[lyHn yHUTMACIMK JIO3UMKH, OJIMHTAH HATWXKajlap BaKyyM KypUTHUII yCIyOUHH
EpOKCU3 JKAaHIUTUHU Omngupmaiiau. Jlabopatopusi mapouTuaa mact OOCUMHH
XocuJ K KuiinH. CaHoaT ycynuaa KyHuMOJIEKYJIsip MOJIMATUIIEH TapKUOUaaru
y4yBYaH OMpHUKMaTapHU ymoy ycyn €épamMuia YUKapHIl allHu MaKcaara MyBO(QHUK
kenamu. Kyhuga Oup KaTop MONMMEPIApHUHT YUKUHAUCH KyHHUMOJIEKYJIISIP
MOJIMATUJICHHU KalTa UIILIAI TEXHOJIOTUSACHU KEITUPUIITaH.

1. CaHoaT YMKHUHIHUCH XCOOJaHTaH STWICHHUHT OyTeH-1 OWiaH YW3UKIU
conoaumepu 2000-3000 ait/mun. bynran nentpudyramga 20-30 MuHyT naBoMua
ueHTpudyrananagu. Kyinmonekymsip MOIM3TUIIEH YYKMAacH aXpaTUO OJIMHAIU Ba
YHUHT TapKUOWJArd ydyBuaH OMpPUKMaJIapHU WYKOTHII Makcaauja roOKa KaBaT
Kb Oup Tekuc €Erkuzminamu. KypuTumnHuHr naBomuiinura 20 KyH XOHa
xapopatuaa. Kyhnmonekynap noaudTWiIeHHUHr yHymHu 1,5%. VYrieBomopon
apaJalliMaIAPUHUHT YHYMU 95% HU TallIKWI KAJAIu.

2. UukMHIMHY KaiiTa UIian IKopuaard yciryoaa amanra ommupuiaan. Cyrok
dpaxims-yriaesogopoiap apanammack  125-165°C  xapoparga  xaiimamasm.
Kyiinmonekysip MOJIMATUIICHHUHT YHYMH 1,5%. YraeBonopon
apajalMalapUHUHT 125-165°C XapopaTgaru XanjainraHjaH KEHWHTH YHYMH
41,7% HM TAIIKWI KUJIAIU. 165-280°C xapopaTtaa XaljanaauraH KOJIUKHUHT
yHyMH 56,8% HM TaIIKHWII STaaH.

3. UuKMHAVMHY KaiTa uuiail IKopyaard yciryoaa amanra omupuiiand. Cyrok
dpaxims-yriaesogopomaap apanammacu  125-135°C  xapoparga  xaiimamamm.
Kyiinmounekyisp MTOJUATUIEHHUHT YHyMU 1,5%. Yraesonopon
apanamvanapuarar 125-135°C xapopataru xaiijanrangas Keiinara yHymu 5,7%
HU Tamkwi Kwiamgd., 135-280°C xapoparja Xaujaanagural KOJJIUKHUHT YHYMHU

92,8% HU TAIIKWII 3Taau.



4. UukMHIIMHY KailTa UIian IKopuaard ycinyoaa amanra omupuiaad. Cyrok
125-145°C  xapopatna xaifmanami.
1,5%.

(dpakuus-yrieBoopoiap — apananMacu

Kyitumonexynsip MOJIMATUIICHHUHT YHYMHU YrieBonoposa
apanarmMamapuauar  125-145°C  xapoparmarn xaiiganraHmaH KefHHTH YHYMH
14,2% un Tamxmn kuragn. 145-280°C xapoparma xaiimamamurad KOJIHKHHUHT
yHymu 84,3% HM TalIKWJ dTagu.

5. UuKMHAVHY KailTa uiuiail IKopraard yciuyoaa amanra omupuiiani. Cyrok
125-150°C  xapopatia xaiimamaim.

1,5%.

bpakuus-yrieBoopoyiap — apajiaimacu

Kyitumonexysip MOJIMATUIICHHUHT YHYMH Yraesonopon
apamammvanapuaaar  125-150°C  xapopartaarn xaifianraHmaH KeilMHTH YHYMH
27,0% HHA TamIKWI KHJIAIU. 145-280°C xXapoparaa XauJajlaJuraH KOJJIMKHUHT
yaymu 71,0% HM TalIKWI STaau.

6. UNKMHAMHYU KaiiTa uiuiail IKopraar yciryoaa amanra omupuiian. Cyrok
125-160°C  xapopatia xaiimamaim.

1,5%.

bpakuus-yrieBoopojiap — apajiaimacu

Kynnmounekyisp MOJIMATUJICHHUHT YHYMH Yraesonopon
apamammvanapuaaar  125-160°C  xapopartnars  xaifianraHmaH KeiflHHTH yHYMH
32, 7% HU TalIKWI KWJIaIu. 160-280°C xapopaTtaa XaljanaauraH KOJIUKHUHT
yHyMH 65,3% H1 Tamkui dtaau [25].

KyiiuMonexkynsip MONMMATUIICH, YTAEBOAOPOAJAp apajaliMacd Ba KOJIUKHUHT

Xoccainapu Kyﬁm[am JKaaBajlrapaa KCJITUPUIITaH.

AJIMIIUKJIMK YIJI€BOIOPOAJIAP apajaliMacu Xoccajiapu 2-KanBan
Xoceen | 1-mmcon 2MHUCOT | 3-MHCOJI 4-mucon | 5-mucon | 6-mucon | Anamor
AT 5KO
JI 005-
10 xocc.
Tamku | Capuk €k [Tadgdob cyroxmmk Capuk
KYpUH. | €pKMH JKHTap paHriau
PaHTJIN CYIOKJL. CYIOKJIN
Buunuk, | 0.795 0.77 0.74 0.76 0.77 0.78 0.818
r/em®
Jacrti. 138 125 125 125 125 125 250
KaliH.xa
pop.OC
Oxwupru | 280 165 135 145 150 160 360
KalH.xa




| pop.°C_|

KoMK 4yKMaHUHT X0ccanapu 3-xkanBai

Xoceeun 1-muc. | 2mucon | 3-MHcCOI 4-mucon | 5-mucon | 6-mucon | AHanor
AT 5KO
JI  005-
10 xocc

Tamku kypun. | - KyHFUP-KOpaMTHp KUTap PaHr CyrOKJIUK Capuk
paHmu
CYIOKJIN

3uunmuk, r/em” | - 0.83 0.80 0.80 0.80 0.80 0.818

Hact. - 165 135 145 150 160 250

KaﬁH.xapop.OC

Oxupru - 280 280 280 280 280 360

KaﬁH.xapop.OC

KylinMonexkynsip noJM3TUIEH YUKUHIMCH TapKuOuaa CyroK KucMm 0yiuo,

TYypIU XWJI SPUTYBUMJIAPHUHT apanammacuiad noopar. lllyHucu Ounan KU3UKKH,

apajlaliMa TapKUOMHM WACHTHU(PUKAUUA KWIHMII OPKAIM YHU MaKCcaajiu WIuiapaa

dbolmanaHul YapalapuHU U3JIAlll  MYMKHH.

byHuHr ydyH Xpomaro-macc-

CIEKTPOCKONMK MeTonuaan doinananuiamn (4-pacM). DpUTydUSIaDHUHT TapKUOU

XaKuJaru MabJIyMoTiIap 4-xaiBaija KEITUPUIITaH.

M/Z 107

4,01

=sethvyl-cwvyclohexans

butvil-cwycligexan=

decanons

Bpema yaep:xaHHA, MHH.

4-Pacm. III'KM KyitMoOneKyIsp MONUITHIIEH CYCTIEH3USCH SPUTYBUMIAPMHUHT X POMATO-
Macc-CIeKTpU

KMIID YnKAHANCHHUHT 3pUTYBYWIAPH TAPKUOH



4-xanBan

Ne | Hommanumiu VYuuram Baktu, RT, | Mukmopu, %
MHH.
1 | Hexane, 2,4-dimethyl- 0.79 1.60
2 | 2-Octene 0.82 3.63
3 | Cyclooctane 0.85 0.31
4 | Cyclohexane, ethyl- 0.88 6.14
5 | Cyclohexane, ethenyl- 0.92 2.98
6 | Octane, 2,3-dimethyl- 0.96 2.10
7 | Cyclohexane, ethylidene- 0.99 1.47
8 | 1-Decene 1.04 3.56
9 | Cyclohexane, 1-ethyl-2,3-dimethyl- 1.07 1.77
10 | cis-3-Decene 1.10 2.24
11 | Cyclohexane, 1-ethyl-2,3-dimethyl- 1.14 0.68
12 | Cyclohexane, butyl- 1.18 6.62
13 | Cyclooctane, (1-methylpropyl)- 1.24 1.12
14 | 1-Dotriacontanol 1.25 0.79
15 | 9-Octadecen-1-ol 1.32 1.69
16 | 4-Undecene, 3-methyl- 1.36 1.12
17 | Octadecane, 1-(ethenyloxy)- 1.44 1.40
18 | Dodecane 1.49 1.55
19 | 4-Undecene, 3-methyl- 1.62 1.44
20 | n-CsH1;C(CH3)=C(CHj3), 1.76 6.45
21 | Cyclopentane, (2-methylbutyl)- 1.82 1.61
22 | Cyclohexane, (3-methylpentyl)- 1.86 1.33
23 | Bicyclo[4.2.1]nonan-1-ol 1.97 5.12
24 | Cyclohexane, hexyl- 2.13 4.73
25 | Cyclopentane, 1-methyl-3-(1-methyl 2.53 0.68
26 | GERMACRANE-A $$ 1,7-Dimethyl-4-(1- | 2.88 1.45
27 | Bicyclo[2.1.1]hexan-1-ol 3.26 5.44
28 | Cyclopentaneacetic acid, ethenyl 3.46 1.68
29 | 4-Pentyloxy-2,3-dicyanophenyl 4-Bu 3.56 0.63
30 | 1-Tetradecene 3.91 4.40
31 | 1-Tetradecene 4.09 0.72
32 | 2(1H)-Pyrimidinone, 4-amino- 4.28 1.05
33 | 2-Decanone 4.83 6.72
34 | ETHYL PELARGONATE 5.25 0.61
35 | 1-Methoxy-2-methyl-cyclopent-1-ene 5.37 0.93
36 | 3-Undecanone 5.61 0.44
37 | Cyclohexane, 1,2,4,5-tetraethyl- 5.72 0.65
38 | Oxirane, [(hexadecyloxy)methyl]- 5.88 1.22
39 | 1,12-Tridecadien-7-one 6.01 0.71
40 | 1-Tetradecene 6.14 0.91
41 | hydroxymethylcyclododecane 6.26 0.30
42 | 1-Tetradecene 6.36 2.09
43 | Cyclohexane, ethyl- 6.88 0.69
44 | 1-Eicosanol 6.94 0.73
45 | Tridecane 7.51 0.37




46 | 1-Octadecene 7.85 1.63
47 | Pentatriacontane 8.73 0.19
48 | 1-Docosene 9.02 0.90
49 | 9-Heptadecanone 9.56 1.32
50 | Nonanoic acid 9.66 1.01
51 | 1-Nonadecene 10.01 0.66
52 | 1-Docosene 10.94 041

MasbnymoTiapjian KYpuHUO TypUOJIUKU SPUTYBUM KaTTa COHJArd TYypJu
OpraHuK OMpUKMaNapJaH TAIIKWI TONraH, Oy epja SHT Ky MUKAOpTa 3ra Oyiaran
KOMITOHEHTHUHT MUKI0pU 6.62% (OyTHI ITUKIIOTEKCaH).

[Myngait  kumb uentpudyranam wmetoau opkanu LT'KM  canoaru
yukuaaucugad KMIID  axpatu6 omunau. lentpudyramam Ba To3analiHUHT
ONTUMAaJ PEKUMHU UIUTA0 YUKUIIIH.

Kyrunrannpek KMIID  yHM  To3anmam  ycyiaugaH  Karbhil — Hazap
IOKOPUMOJIEKYJISIp TOJIMATUIICHTa HUCOATaH YHUHT KPUCTAIIAHUII Japaskacu MacT
skawiMruHu  Kypcaran. KMIID KypuTumpan KEHWH OJIMHTAaH Ma3CHMOH
HaMyHaHaWHT 1 oif MyJaaTaard KpucTalaHui gapaxacu 16%, HY TammKuia 3Taau,
OpTraHUK JPUTYBYM OWJIAaH DKCTPAKIUs KUIUO TO3aJ1ad0 OJMHTaH HAaMyHaHUHT
KPUCTAJUTAHMIN Japaxkacu xyamu 1y mymnatna — 22%. llyapaii xuam6, oimb
Ooopwiran Tagkukotrnap ImyHu kypcataukud LITKM ugukungucuman KMIID
aXpaTuO OJUII Ba TO3ajalll MyMKUH 3KaHJIUTMHU OWIIUpAH. AXpaThuO OJIMHTaH
KMIID cynepkoHmeHTpaTIap uiuiad YuKapuIia, miacTMacCaHu KaiTa HIIIalaa
aHTU(paKIMOH KymuMya cudaruia , miacTuGUKanusIoBYd Kymmm4ia cudaTtuga
Ba 0OIIIKa MaKcajjiapaa MWIATHIAIIA MyMKHH.

KMIID cyoK KUCMHM aXpaTWITaHJaH KEHWHTU KOJAUK KOPaMTHp >KUTap
paHrTa sra 6¥.110, YHUHTH KaitHaut xapopatu 240-280°C, suammrn oca 0.83 r/em’.

AMaJijila TEeXHOJIOTMK cxeMa Yy3ujaa ueHtpudyranam sxapaéaunu, KMIID

KYPUTHII )KapaéHUHU Ba CYr0OK (ha3aHu Xaiaar skapaéHIapuHy Y3 UauTa OJIajIu.
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[lynnmait xwmbd neatpudyramam wmeroqu opkaau III'’KM  canoatu
yukuHaucugad KMIID axparu6 omunau. Llentpudyramam Ba To3analllHUHT
ONTUMAaJ PEKUMHU UIUTA0 YUKUIIIH.

3.2. KyiinMoJiekyJsip NOJMITUICHHUHT (PU3NKO-KUMEBUH TaBcupu
FOxopunarn Oynumaa kentupuiarad HaTwxkamnapra kypa LII'KM uukuanucu
OynraH KyWHMOJEKYJAp TOJUATWICH HWKKUTAa KYPUHUILIJA OJUHUIIM  SIHHU
Ma3CMMOH MaxCyJoT Ba KUWKUMCHUMOH (BOCKOOOpa3HO#) MmaccaiaH wubopar
SKAHJIUTU  TacAUKJIAHIH. To3anamHUHT acocWii Makcaau HaMyHalapAaH
SPUTYBUWIAPHU YUKAPUIITA KApaTUIAU

II'KM yuyH HaMyHaJapHUHT YYyBYaHJIMK Macca MHUKIOPJIAPUHU AHUKJIAII
YUYH:

1. —Ilentpudyranam, OHp XH1 OFHpIMK BasHura kearynra kamap 120°C

Xapoparja BaKyyM KypUTIU4ia KypUTHIII.

2. —llenTpudyranam, aneTtoH €paaMuaa SKCTPAKIUSIAII, IEHTpHUQyTraian,

XOHAa XapopaTuaa KypuTHIIL.

3. Xynau myHaal KaTTa XakKMaaTo ke B 00JIbIIIOM 00beMe
4. VIxkkm 60p neHTpudyrananaaH KeHuH X0Ha Xapoparuaa Oup ol maBoMmua

IaMOJUTIATUII OPKAJIA KYPUTHIILL.

Taakukotnap PE-342 ra moc paBumiga omub® Oopwinu. Hamynamappgaru Gapua
yuyBuaH Oupukmanap TSh 39.0-231:2005 “YUusukiii MOJUAITUIICH” MOC KEJIHIIH

TaCAUKJIaHOU. A)Kp aTuJIraH Ba  ToO3aJlaHI'aH KYfIHMOJIeKYJIHp IIOJIM3TUIICH



HAMYHQJIAPUHUHT TEPMOTPABUMETPUK TaBCU(IIapU TagKUK KUIHO KYpHUIIIU.
Kyinpgarn 5 pacmpa mamosiam OpKadud KYPUTWITAH Ba OPraHUuK 3pUTYBUYUIA
AKCTpAKIUS KWIMO To3ajaHraH Kyrumonekymnsp mnoiudTuiaeHHuHr TID Ba TITI

KPIIZHIHKHPIKJIapI/I KCIITUPHWUJITaH.
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5-Pacm. Kyitnmounekynsp nonusTHIEHHUHT TePMOTpaBUMETPUK KUHIMKIMKIapu (1,2) Ba
xocunaiap Oyinya TepMorpaBUMeTpUK KUHIMKIUK 1°, 2°. 1-bup oif ;aBomMu1a mamMosIaTHII

OpKaJid KYpUTHUJITaH HAMYHaA. 2-OpFaHI/IK OpUTYBYH omitan OKCTPAKIUA KWJIMHI'aH HAMYHaA.

TI'TI HamyHanmapy KAWIIMKIUKIAPUIA 218-2360C, 450°C Ba 510°C
xXapoparjapuja ydTra aHUK KYpPHHYBYM OJKCTPUMYMJIAPHH KYpUII MYMKHH.
[Tapuamanumn  XapoOpaTHHUHT  OONNIAHWUIIM  KYWHMOJEKYISp  TOJHUATUICHHU
To3anmam yciayoura Oornmuk. JKymiamaH, NIaMOJaTUIN OpKald KypPUTHITaH
HaMyHaza MaccaHu Hykoruumr 55°C xapopariaH OOMIIAHCA, OPTaHHUK 3PHTYBUH
OWIaH SKCTpaklMs KWJIWO OJIMHraH HaMyHaJla ’ca MacCaHWHI KaMaWuIlu 73°C
xapoparaaH oommianaay. XKapaéHHMHT MaKCUMII JIapakaJard TApMOKJITAHUIITUHN —

oupunum s3xctpumym TT'TI ga kypuin MyMKUH



5%

40

W

6-Pacm. KyiinMosekysip MOJMATUIICHHUHT PEHTIeH Au(pakTorpaMmacu. a-0up ol JaBoMuIa
[IaMOJUTATUII OPKAJIM OJIMHIaH HAMYyHA. 0-OpraHuK SpUTYBUYM OMJIAH SKCTPAKIMS KUIIMHTaH1aH

KCHMUHIY HAMYHA.

Kentupuiran HamyHanapHUHT PEHTIEH TY3WIHMILIAPU XaMm ypraHuO yukuinau (6-
pacm). Kyrtwiranunek, KyHumomnekysap MOMMATHICH To3ajall yCcyjiaura OOFIUK
OynMmaran XoJjijla FOKOPUMOJEKYJSIp TOJMATHICHAAaH (apK KWwiran XoJja
KPUCTAJUTAHMINI Japakacd TAacT OJKaHJIUTH aHWUKJIaHau. bup oil maBomuga
IaMOJUIATUIN OPKAJIA OJIMHTaH Ma3CMMOH HAMYHAHUHT KPUCTAJJIAHUII Japa)kacu
16% HuM TamKWI KWICa, DKCTPAKIUA YCYJId OpPKAJIM TO3aJaHTaH HaMyHaHUHT
KpUCTAJUTAHMII Japaxkacu 22% HU TAlIKWI STUIIN MabJIyM OYIIu.

[ynnait kb, onud OGopuiran tagkukoriaap LII'KM uukungucu Oynaran
KyWUMOJICKYJISIp TOJMATHJICHHA TO3aJalll WMKOHUATH MaBXKYyJl SKAHJIUTUHU
Kypcatau. Askpatu® OJIMHTaH KyWHUMOJIEKYJSIp TOJUATUJICH IUIacTMaccajapHu
KaiiTa WIIamiia CynepKOHICHTpaTaapra aHTU(PaKIMoOH KymuMya cudaruga Ba
IacTU(UKANMUIOBYM KyIuMyaia cudaTtuaa 00IIKa Makcaaiap yuyH KYJUTaHUIITN

MYMKUH.




3.3. KMIIJ cywok ppakiusicuHu aMmJIéTaa Kyuiam 0yinya TaaikKukoTaap
KMIID d4ukuHIucuaaH LEeHTpUQYranam oOpKald OJUHTaH SPUTYBUH
Kantagan 130-210 oC xanimad ommanO0 CII Lok Kolor Sintez Ttankuxor
nabopaTopuscUra JakoKpacka MILIa0 YMKaApHUIl KOPXOHACUTA TAIKUK KWJIHII YIyH
Ooepunau. OnuHTaH HATWKAJIAp KyWHIard sKaJaBaiijia KeATUPHITaH JPUTYBUNHUHT
texHuk TaBcupHomacu Hedpac C, 130/210 turum sputyBur OWIIaH TaKKOCTAHIH

Ba HaTH KAJIap KaaBaJlaa KCITHPHUIIAN.



KMIID naH o/iMHraH 3pUTYBYMHHUHT TeXHUK TaBcupHoMacu (Hedpac ¢4 130/210 Tnuim 3puTyBYM OMJIaH TAKKOCJIAHIH ).

5-XKansan

Kypcarknuiap Homu

JPUTYBYH YUYH aXaMHUATH

Hedpac C, 130/210 spuryBum yuyyH

TaI[KI/lKOT METOoaAHN

aXaMHSATH.
1. Tamky KYpUHUALIH Toprunran  3appawanap  4ver | Toptunran 3appadaiap 4eT | BU3yal
apajalmMajapHd cakKJiaMaiy Ba | apajaliMalapHU  cakjaMaiau  Ba
madob CyroKIuK maddob cyroKInK
2.Panru paHrcus Or  OecuBetHOro A0  CJeErka | BUusyal
KEJITOBATOTO
3. Xunu VTKHp OpraHuK XHJTra 5ra KepocuHHM dcnaTyBuu Xumiu Opranuk ycysap

4. MexaHuK apanamMagiapHUHT

Magxyn smac

Mag:xyn smac

['OCT 3131

MHUKJIOpH 1n.3.3'OCT 6370
5.  Kyimgarm  xapopatnaru | 0.783 0.754-0.820 I'OCT 3900
suamrs (20+2)°C, r/em®

6. Enuk turamaru xapopatu, °C | 27 28 ['OCT 6356

7. Kcunon Oyitnua yuyBuannuru | 4.1 2.0-4.5 I'OCT 3134 n.3.2
8. Kucmora conu, mr KOH/r 2.2 2.0-2.5 I'OCT 23955




[ynnaii kuinb, OW3 TOMOHJAH OJIMHTAH SPUTYBUM Y3UHUHT (PU3HKO-

kuméBuii TaBcudu Oyimda Hedpac C,; 130/210 THIIM SpUTYBUYMHUHT TEXHUK

XapaKTCPUCTHUKACUIra

MOC

KeJIaau.

Jlakokpackanap

unuiad  YUKapyBUH

KOpXOHajapjia amajija KyJjam ydyH Oup KaTop IUIEHKaXOCWd KHIyBYU

MOJITAJIAPHH SPUTYBUYAHIIMK TAPAKACU TANKUK KUJIMH]IA Ba HATWKAJIAP KyWIaru 2-

JKaaBajiga KSJITUPUITAM.

KMIID yukuHaucuaaH neHTpudyranam opkaau oJunran sa 130-210 °c xapoparaa

xaﬁ)laﬁ OJIUHI'aH 3PUTYBYUHHUHT IPUTYBYAHIUK TABCUPH

6-Kamsan

[InenkaxoCUIKUITYBYA MOJIAHUHT Tamnad AManja oJIMHrad
HOMH MabJIyMOTIIap
Onud; Apanamtupuinga  Xed KaydoH | ApaJlaliTUPHUIN  JaBOMHUIA
KYIOKJIaHMaCJIUT JI03UM; | KYFOKJIAHHUIII X0aUcacu
Jlak I1dD-060, I'd 046; . .
Kypurangan keiimuH  TUI€HKa | Ky3aTHIMAIH, ILUIEHKA
I03aCHHH OKApTUPMACIUTH, OK | KypUTHITaHAaH KEeNnH

[entadran ankummm cMona

Ba OoOmKa JOFJIapHU  XOCHII

KHJIMACJIUTH KEPAK

OKapMaJW Ba Xe4 KaHaaul

JIOF XOCHJI OyIMaIu.

OMman Ba Kpackajlap HUILIa0d YuKapuil caHoatuaa (oHaIaHUIIHU Wyara

KYHUII Makcaauaa aJKUIJIW SMaJUIApHUHT (U3HKO-KUMEBHUM KYypcaTKU4JIapura

(v

TabCUPU  YPraHWIAM.

Hatwxkamap  Kyhinparu

3-kanBainga

KCIITUPUIITaH.




AJTKMUTH SMAJJIAPHUHT (PU3HUKO-KUMEBHI KYPCATKHYWIAPUTA 3PUTYBUYHHHUHT TAbCUPHU  7-)KaaBajl

KypcaTrku4apHUHT HOMH JpuTHYBYH ounian | Hegpac onan cyrJ- | TaxkukoT MeToau

CYIJITHPHIITAHAATH THPWITAHAATH KATTAJTUK-JIAp

KaTTAJTUKJIAP
3 mapakaraya KypHIll BaKTH, COAT]a 7 8 T'OCT 19007
TMUJI G¥iinya miIeHKaHUHTH KaTTUKIUTH 0.15 0.15 I'OCT 5233
Spxupoxyuru, % ( 24 coarna Ba 5 cyTkamaH 56 56 T'OCT 896
KCHMH)

54 49

[TnénkaHuHT 3apbara YNJaAMININTH, CM 50 50 T'OCT 4765
Anresus, 6amn 1 1 T'OCT 15140
[TnéHkaHUHT OYKUIIUIIIATH 3IACTUKIIUTH, MM 1 1 I'OCT 6806
IInéHKaHUHT CTATUK TabCUpJIapra TYPFYHIUTH 2 2 I'OCT 9.403
- CyB, COaT,
- JOBYBYH BOCHTA, MUH; 15 15
- TpanchopmaTop MOiiH, coat 48 48




KOxopunaru mabiymotiap KypcaTtuO TypuOIUKH ajJKUIIM SMajuiara yuoy
OJIMHTAaH JPUTYBUM KYJUIAHWITAHAA YHUHT (U3UKO MEXaHUK XYCYCHUSTIApUHH
y3rapTUpManiy.

3.4. DmaJ Ba KpacKaJapHUHI 3PUTYBYM OWJIAH CYIOJITHPraHIa YHHUHT
cu(paT KYpCAaTKHY/IapUra TabCUpPHU

OwMman Ba Kpackajiapra TaJKUKOT YUYyH OJIMHTaH SPUTYBUMHUHT CYHOITHPYBUH
cuatua Kyuanuiranaa “EpkuHInK” gapaxkacu YpraHuim:

1. Jlactnmabku  KOBYHmIKOKJIuWrHM 121c  Oynranga opuTyBuM  Ouiiad
cyronrupunrana (7% 3puTyBUM KYIIWITaHa) SMall Ba KpacKaJapHUHT JacTIa0Ku
SUITUPOKJIUTH Y3rapMau.

2. Nunam sxapaéHuia dIacTUKIINIY, YPUJIUIITa OYIraH MyCTaxKaMIIUTH Ba
aAre3UsUIaHMII KapaEHIIapu y3rapuiicu3 KOJIIU.

3. DOpuryBum Tail€p SMan Ba KpacKaJlapHM HINYM XOJjaTra KeJITHUPHIIAA
CYIOJITUPUBYM cU(ATUA KEHT JOoMpaja KYJJiall MyMKHH SKaHIUTUHU KYpCaTu.
[Myngait kumO TaaAKUKOTIAp HATHXKACHIAa Iy HApCaHW AaWTHIL MYMKHHKH
OpuTyBuUM SMal Ba AIKWJIM SMalllap WIUIA0 YUKApUIAa YJIApHUHT (PU3UKO-
KUMEBUN XYCYCUSITIAPUHU Y3rapTUPMACIUTH amaijia CMHa0 KYpWwigu Ba yHH

TYJIUK KyJJIall MyMKWH JKaHJIATY aHUKJIaHIH.

3.5. Kyitumosexkyiasip noJudTHJIEHHUHT aMaJINi aXaMUATH

Opranuk  CHHTE3HMHI  acOCHW  PHUBOXJIAHHUINIWATA  XHCCAa  KYIITaH
Oupukmanapjaan Oupu Oy-TIOJIMATUIICH Ba TIOJUXJIOPBUHIII TUICHKAJIAPHU aCOCUIATH
MaxcyJoTiap 0ynu6 xucobnaHaau. MabiyMKu, OpraHuK MOJAayiap Y3JIapUHHUHT

KYITUUIIUK TTapaMeTpiapu OuiaH HOOPraHUK MoJaanapaaH ycTyH typanu. Llynnait


http://www.ru.all.biz/g314269/
http://www.ru.all.biz/g314269/

najeHKaJapHU SApaTUIl YYyH IOKOpM OOCHMIIM TMOJUATHIEH Kepak Oynaau.
[ysgait  ummad  YUMKOApUIl  KOPXOHAJNAPDUHUHI  €HAKM  MAaxCyJIOTUHU
KyHHUMOJIEKYJISIp TOJUATUIIEH €0 aTail MyMKUH. ByryHru KyHaa KyHuMOJIEKyYJIsip
MOJIUATUJIEH MIIA0 YUKAPUIITHUHT TYpJU coxajapujia Y3UHUHT KEHT JOUpaJaru
KYJUTAaHWIWII Yerapacura sra Oyiu.

Kytiumonexynap NOJUIMUTIEHHUHS noauepagusoa KVJLIAHUTULUU.
Kyitnmonexkynsap noaudTHIEH IOKTUPUITaH KOFO3 X03Up/ia TYpPJIH XU TUrorpadus
MaTepUaUIApUHUHT Ujeal BapuaHTH OYynu0 XxucobiiaHMokia. MacanaH, makTad
VKyB KypoJUlapu 03aCMHU KOIUIAI[]a KEHT Joupaja KYJUIaHUIMOKIA. Yoy
KOIUlaMa yCTUTra amaija yMyMaH €3u0 Oynmaijau. bonaHUHT KYJI W3JIapuHU XY
jJaTTa OWJaH apTUIl MYMKHWH Ba OyHIal KUTOOHUHT IO3UHU WUPTHUII aHYaWUH
MYIIKYI.

Kytiumonexkynap nonusmunennu uyn gypuruwuoa kyiiaw. ByHIaH Talkapu
NOJIMATUJIEH OuTymra kymum4ya cudatdga KYJIIaHwin®d Moau@uKausIoBYH
are’t 0ynuo xu3mat Kwiaau. byHnan tamkapu Oy Kymmmya My KorinMalapuHu
KypHlllJla CyB IOKTUpMaiauraH Ba TallKKM KYPUHHINJIAH YUPOWUIU OYIWITHU
TabMuHIaiau. AcdanbT Ba achanbTOOETOH KOIUIAMAJIAPHUHT  EpUKIapU
KyHUMOJEKYJIAp TOJUATWICH OWIaH TYJIaupwiaau, Oy 3ca HAMJIMKHUHT HYKH
TOMOHTA KHUPHUIITU OJIIUHU OJIaJy Ba achaabTHUHT OYy3UIUIIINHYI OJUHU OJIaIIH.

Kumé canoamuoa xynnanunuwy. KyHuMonekymasip MNOJUITUICHHUHT HHT
acocHil KYIJaHWIMII coXacu-Oy y acocuja KypuO KOJIMaWIuraH TEXHOJIOTHK
CYPKOB MOMJIApu OJUIIAUD.

Texcmun canoamuda Kyanaw. KyWHUMOJEKyNslp MOJUATHIEH TEKCTUI
CaHOATHJIa COHOAT TYKUMAJAPWHU KyWHMOJIEKYJISP TOJUATUIICH dpUTMAacu OWJIaH
UIUIOB  Oepullja MIIaTWIaAd. byHAa TEKCTWJI — MaTepuajjlapy  Hamra
YUJAAMIIAIUTH  OpTaaud. byHpaill MaroigapHu Typau waycajaiapja HWIUIaTALT
MYMKUH.

Kabenv uwinab uuxapuw canoamuoa xyainaw. KabOennapHu HaMIIUKIaH

cakjaml Makcaauaa XyAau IIyHAad MNoJaudTUiIeHNIapaaH doinananunaan. Kyn
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KaTJlamyii KaOetap Oup €kM Oup HedTa IMOJUATHIIEH 3pUTMacura O0TUpuO
ONMHTaH Koro3nap Owunan Vpamagu. KabGenra HaMIMKHUHT KUPUIIUA MYTIOK
MYMKHUH 3Mac. AKCHHYA OyHJail X0IaT shHU HAMJIIMKHUHT Kabenra Kupud Oopuim

KHCKa TyTalyBiBpra cabad Oyiaau Ba éHFMHHHM KeITUpHO unKapaau [26,27,28].
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I11- BOB 6yiinua xysoca

HI'KM  wmma®  yukapuil — YUKMHAUCH — Y3uJa  KYIKOMIIOHEHTIIH
SPUTYBUWIAPHU Ba KYHUMOJEKYJSp IMOJUATUICHHU CakKJalld Ba yHU KaiTa
WIUIAIl HaTWXkacuja Oolka HIUIad YMKapuIl KOpXOHalapu YuyyH doiganu
MaxcylnoT cudaruga Kymjgam — MyMKUHIMTH — aHuKIaHgd.  CycleH3HsHU
QKPATUIITHUHT OMp KATOp TEXHOJIOTHK YCYJIapy MaBxya. YJapaaH acocuilinapura
TUHIUPUII, GUIBTPIIAII, IICHTPpU(YTaTaT KUPAIH.

CycneH3usitHUHT 3appadaiiapu  yiadamu 5,7 MkMm  (OyHpmadt  3appavanap
oomkanapra Hucbaran 80% wHu Tamkwin Kuiaaau) 200 MKM. rada SKaHIUTH
aHUKJIAHM. 3appadalapHUHT YpTada yimuamu 36,88 MkM. 3appadaiapHUHT OyHAai
yyaMyd CYCNEH3USHM aXpaTUIl ydyH Oapya MabIyM YCyJUJIapHU KyJulail
MYMKUHJIUTUHU OWJIIUPAIH.

Tunaupuin ycynu Oepuirad XoJiar y4yH camapacu3 xucoOnanaau. Cadbalu
CYIOK Ba KaTTuK (pazanmapHuUHT 3uwmruigaru gapk karra smac. Gunprpiam ycynu
xaM (QUIBTPHUHI Te3/la EMUIIKOK KYWHMOJEKYJSp MOJMATUIEH OwWiaH TYiIuO
KOJTaHJIuTH Y4yH Kyn kenmanu. [llynra myBoduk dazamapHu axpaTHIIIHUHT
neHTpudyragam ycyiau Kyuranwiau. OuiabTploBYM TUIITAa MAHCYO HeHTpudyraHu
CYCIICH3USJIApHU QXpAaTHIL YYyH KYyJUlall camapacu3 XucobOiaHamu. Jlucmepc
dazamaru 5 man 200 MKM Tada OynTaH yrmyamjard 3appadajapHu CyCHEH3UsIaH
@KpaTUIl ~ y4yH UYKTHUPUII  yCIyOMra acocliaHraH UeHTpudyraiapaa
dbolnananuIn Makcaara MyBopHuK Keau.

entpudyranam opkaau axpaTu® OJIMHTAH KyWHMOJEKYISP MOJUITHIICH
E€pKUH CapuK paHrId TYKMMacMMOH MaccajaH ubopar Oynu0, ¥3 TapkuOuaa
KOJAUK OJpUTYBUMHM CakKJIaWIyd Ba YHM aMalduéria Kysulall Y4YyH KyluuMmya
paBuIIa To3ajam Kepak Oymamu. Toszanmamr ydyH KyHuJIard MeETOJjIap/iaH
dornananunau: 1) Ouumk xaBoja KypuTuil; 2) OpraHuk SpuTyBUWIap OuJiaH
sKcTpakuusiamn 3) Bakyym ocTria KypUTHIIL,

Kyrwirannpek KMIID  yHm  To3amam  ycynupaH  Karbuil  Haszap

IOKOPUMOJICKYJIAP IMOJIMITUIICHTA HHcOaTaH YHUHI" KPUCTAJUIAHUII JJapakaCu 11acTt
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sKaHnIuruHU  Kypcatan. KMIID KypuTumigan KEHWH OJIMHTAaH Ma3CHMOH
HaMyHaHauHT | 0¥ MyaaTAaru Kpuctautanui gapakacu 16%, Hy Tarmkui 3Taau,
OpraHUK B3pUTYBUYM OWJIAaH SKCTpPAKIUs KWIMO TO3anad OJMHraH HaMyHaHUHT
KPUCTAJUIAHUIII Jlapakacy Xy IJIu 1y myajaaraa — 22%.

Axpatu6 omuaran KMIID cynepkoHnentpatiap wunuiad YMKapuIa,
lacTMaccaHu Kalta wumnUanmga a"HTUGpakuuoH Kymmumya cudaruga
IacTU(UKANMUIOBYN KymuM4Ya cudarnma Ba OOIIKa MaKcaayiapaa MUIaTHIIALITT
MYMKHH.

KMIID cyrok KUCMU aXpaTWiTaHllaH KEWMHHTU KOJJAUK KOPAMTHD KHUTap
paHrTa 5ra 6110, YHUHTH KaiHaut xapopatn 240-280°C, suamurn aca 0.83 r/em’.

[ynnpait kb, onud OGopunran tankukoriaap LII'KM uukunmucu 6yiaran
KYHUMOJICKYJIIp TOJMATHICHHA TO3aJlalll MMKOHUATH MaBXKYJ OKAHJIUTHHU
KypcaTau.

KMIID uyukunaucuman 1neHTpudyramam OpKajdd OJIMHTAaH JSPUTYBUYU
kaiitaman 130-210°C  xaiima6 omumum6 CIT Lok Kolor Sintez Tagxukor
nabopaTopuscura JIak-0y€K MIiad YUKapuill KOpXOHACUTA TaAKUK KWJIUII YIYH
Ooepunau. ONWMHraH HaTWXalapra Kypa SPUTYBUMHHUHI TEXHUK TaBCHU(GHOMACH
Hedpac C,130/210 Turmum »>purTyBYM OWaH  TAaKKOCJIAHTAHAAa  YHHHT

TaBCU(HOMACHUTAa MOC KEJMIIUHU KYpCcaTau
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XyJoca

1. MI'KM wunuiad 4Ydkapuml 4YUKUHAWNCH — y3UJla  KYIKOMIIOHEHTJIH
SPUTYBUMJIAPHHU Ba KyWHUMOJEKYJISp MOJMATUICHHU CaKJIallld aHWKJIAHIW Ba YHU
KaiTa UIIall TeXHOJOTUICH UIILIA0 YUKUIIIH.

2. ®azamapHu aXpaTUIl METOAM acOCHUIa CYCHEH3USIAard KyWHMOJCKYJISP
MOJIUATUJIEH 3appadaJlapUHUHT YJI4aMHd  ONTHK MHUKPOCKOMHMK METOJU OpKalld
ypranunragma 5,7 MM (OyHmail 3appadamap Oomkanmapra HucOatan 80% HuU
tamkuil Kuiaaan) 200 MKM. rada SKaHJIUTH aHUKJIAHJIW. 3appadallapHUHT ypTaya
ynuamu 36,88 MKM.

3. Hucnepc ¢azamarm 5 Mxm.gan 200 MKM rada OynaraH yiadamuard 3appa-
YyaJlapHU CYCHEH3USIaH a@XpaTUIll Y4YyH UYKTHPUII YCIyOura acocliaHraH
nentpudyranam ycyaugan doigananunan. llentpudyranam opkamu axparud
OJIMHTaH KYyHUUMOJEKYJSIp TOJMATHICH EPKUH CapuK paHIM KUHKUMCHMOH
MaccajaH uoopat 6yiauo, ¥3 TapkuOuga Ky KOMIOHEHTIM SPUTYBUMHH CaKJIalllnd
anuknanan. KMIID cyrok KucMHM aXpaTWiraHJaH KEWHHTH KOJIUK KOPaMTHP
KHrap paHrra sra 6y1u0, yHHHT Kaiinam xapopatu 240-280°C, suumuru sca 0.83
I/CM® TEHT SKAHIUTH MabIyM OYIiIn.

4. Xaiina® oJIMHraH J3pUTYBYM Y3UHUHT (U3HK-KUMEBUN TaBcupu OYyitmua
Hedpac C4 130/210 Turum 3puTYBUYMHHHT TEXHHK TaBCH()HOMACHTa MOC KEJIHIIIH
aHUKJAHIU Ba Jlak, OyEkiap MIUIa0 YMKApyBUM KOpXOHAJIapAa amaija KyJaml
y4yH OHMp KAaToOp IJICHKAXOCWJI KHJIYBYM MOJJAJApHU IPUTYBUYAHIIHMK Japa)kacu
TaJKUK KAJTUHIN Ba MHKOOWH HATHKaJIap OJTUHIU

5. KMIID Hu To3anmam ycynugaH KaTbUid Hazap IOKOPUMOJIEKYJIAP
MOJIMATUJICHTa HHCOATaH YHUHT KPUCTAUIAHUIN Japakacl TMacT dKAHIWUTH
anuknanau. KMIID KypuTuiijgan KeWWH OJMHTaH Ma3CMMOH HaMyHaHauHr | ou
MyAJaTaard KpucTaulaHuil gapaxacu 16%, Hu Talmkuia 3TN, OPraHUK SPUTYBUA
OwiaH »JKCTpakuus KwinO To3ajad OJWHTAaH HAMyHAaHUHT KPHUCTAJIAHUII

napaxacu 3ca — 22% HM TallIKWJI STUIITN aHUKJIaH]IH.
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6. OpuTyBuM 5MaJl Ba aNKHUUIM 3Majulap UILIA0 YMKApHUIIJIA KYJUIaHWIraHIa
yIApHUHT (PU3MK-KUMEBUN XYCYCHSITIAPUHU Y3TapTHPMACIUTd aHUKJIAHIUA Ba
Tali€p sSMan xamaa OyEKIapHM UIIYM XOJaTra KEITHPHUILA CYHJITUPUBYU
cudaThia KyJUTaHUIIA MyMKUHJIUTY YPraHUJIH.

7. Axparu0® omunran KMIID cynepkoHneHTparnap wunuiad 4MKapHUIa,
IUIACTMACCaHU KalTa MIIAallJa aHTHUQPaKUMOH KymuMya cudaTuaa, Oolka
MakcajuiapAa  IUIACTU(PUKAIMSAIOBUM  KymmMya cudaTuaa  MIIAIATHIUIINA

MYMKUHJINTH aHUKJIAHIU.
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