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KUCIOMARapu, uauK-KUMEGUIl Xoccanap, KUCIOmMa coOHuU, KAmauiu3amop, IKOA02UK MO3AIUK

LOCAL SECONDARY RAW MATERIAL - OBTAINING SYNTHETIC HIGH FATTY
ACIDS BY OXIDIZATION OF LOW MOLECULAR POLYETHYLENE AND THEIR
PHYSICOCHEMICAL PROPERTIES
'Fozilov H.S., *Turobjonov S.M., 'Fozilov S.F.

!Bukhara state technical university, *Tashkent state technical university.

Abstract. This article investigates the process of obtaining synthetic higher fatty acids by oxidation of local
secondary raw material - low-molecular-weight polyethylene. The main factors influencing the oxidation reaction,
including temperature, reaction time, oxygen flow rate, and catalyst amount, have been analyzed. The physicochemical
properties of the obtained products - such as acid value, iodine value, density, and viscosity - were determined. The
research results demonstrate the potential for producing environmentally friendly and biologically active higher fatty
acids based on locally available secondary raw materials.

Key words: low-molecular-weight polyethylene, oxidation, secondary raw material, synthetic higher fatty
acids, physicochemical properties, acid value, catalyst, environmental sustainability

Kupum. Mycrakummk fiummapuna Y306eKHCTOH CaHOATHHHHT He(THH KaiTa HIians
TapMOFHUIa UIIa0 YMKApUITHU cU(aT KUXATIaH SHIH OOCKHUTa KYTapuIll, MOJIEPHHU3ATIUsIIAII Ba
nuBepcu(UKaAIA KWW, WHHOBAIIMOH TEXHOJOTHSJIAPHHU KOPUW JTHII, HILIA0 YUKApUIAETTaH
MaxcyJoT XaKMUHU OPTTHUPHIN Ba TypJIapUHM KEHTaWTUpHIl OYiinya KEHT KYylaMJard HIuap
amanra ommpuiau. Oxupru unapaa byxopo Ba ®aproHa HeTHH KaliTa MIUIalI 3aBojylapuia
He(THU YyKyp KalTa WAl JapakaCMHU OPTTUPHIIL, UIIUTA0 YMKapUIa&TraH MaxcyJaoT cudaTtuau
OIIMPHUIII Ba SHEPIHs pecypciapu caphuHM KaMaWTUPUINTA, XaMmJla CaHOaT YWKUHIWJIApHIaH
YHYMJIM Ba OKWIOHA (oWJanaHuIIra KapaTuiraH uimap onud OopuiMokiaa. Ymoly wumuiap
HKW3#1 MonepHu3amms KUIHI, TEXHUK Ba TEXHOJOTHK JKUXATAaH KalTa JKUXO037alll, UTyHHHTIEK
XOM améH Ba HEPTh YMKUHAWIAPUHU KalTa WIUIAITHUHT IOKOPH camapazop TEXHOJIOTUsIaApUHU
Ba MIIIA0 YMKAPUIITHU TAIIKWJ STUITHUHT 3aMOHABUU YCYJUIAPUHU KOPUW JTHUII acOCHa amaira
OLLIUPUTIAIN.

byryuru kxyHna Oapua MamuiakaTiapia He(Tbh-ra3 CaHOATMHUHT JYBTUOOPU HSKOJIOTHK
XYCyCHSITIApH SXIIWJAHTaH, TapKuOWJa MHUHHMAl MHKIOpJIAp OJTUHTYTYpT Ba apoOMaTHK
YIJIEBOJIOPOJUIAp  CaKjIaraH Ju3eNlb EKWIFUCHM HWNUIad  YMKApWUIHA  PUBOKJIAHTHPHINTA
nyHantupmokaa. Jluzens Exuwinrucura OYNATraH SXTUEKHUHT KOHAWPWIMIIN HIUTA0 YHUKApHUIIIa
HOaHbaHABUM MaHOAmapHW JKamO KWiaum OwjaH Owpra Typiaud XWifard TMpucagkaiapaa
doitnanannm 6unan xam Oormuk. Iy ca®abmnu, nu3ens EKWIFUIAPUHUHT TapkuOu Ba cudaTuHU
SXIIWIAINI, OKCIUTyaTalldOH XOCCAJapUHHM OIIMPYBUM SIHTM TapkuO TpUcagKaiap  OJHUII
TEXHOJIOTHSUIAPUHU MIIIa0 YHMKHUII Ba amManuérra Kyilam MyxuMm Basudanapaan Oupu OYano
KOJIMOKJ1a. X03upru KyHna byxopo HedTHH KaiiTa uiamm 3aBoauaa unuiad unkapmiaérrad EBpo-5
Ba EBpo-6 pycmin ausens EKUIFWIApUHA ONTHHTYTYPT Mukaopu 0,05 % nan kamaiiumm xucoOura
MOMJIaHUII XYCYCHSTUHH SIXIIWJIAl MakKcaauJa MaXauluid XoM aménapaaH Kyn (QyHKIUSIIHA
npucaakanap uirad YK 10a3ap0 MyaMMo XUCOOIaHAIH.
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Kaxon Mukécuma TapkuOW Ba TY3WIHIIW aBBaJJaH OCTWJIAHTAH JU3eTb EKUIFUIAPUHU
MOMJIOBYAHJIMK XOCCAJIAPUHU SXIIWJIOBYM NPHUCAAKAIAP CHHTE3 KWIMII, YJIAPHUHT TabCUP
MEXaHU3MUHHU aHUKJIAII, TEXHOJOTHACHHHM WILIA0 YMKHINTa HYHAITHpWITaH OUp KaTOp WIIMHIA-
TaIKUKOT HIuiapu oiaud OopmiMokna [1-2]. By Oopama (u3uK-KMMEBHI Ba SKCIUTYyaTaTIIMOH
XOCCAIapy SIXIIMJIAHTAH, YKOJIOTHK TO3a JHU3ENb EKWIFHIAPH TapKUOMApHHU aHUWKJAil, cudar Ba
MUKJIOp KypcaTTHWIapuHH HOaHbaHaBUH XOM aménap acocuja CUHTe3 KHIMO OJMHIaH
mpucaakamap Xxucooura OOWUTHUI, camMapaid Ba KyN (DYHKIMSIN MOMIOBYM TpUCAIKaIap HUILTA0
YUKAPUII TEXHOJOTHSJIADUHM TAaKOMWUIAIITUPHUII Ba CHHOBAAH VYTKA3WINTa ajoxuja 3bTHOOD
OepuIMOKIa.

Mamnakarumuzna wupuk “Uz-Kor Gas Chemical” KK MY)XX kopXOHaCMHUHT HIITa
TYIUPWINIIN TOJUATUIIEH Ba MOJMIPONUIIEH HMIUIA0 YMKAPUIIHHU Hyiara KyHWIMIIKM HoJuMepiap
TypJapUHUA KYMAUTUPUII HMMKOHUATHHU Oepiu. Ym0y KOpXOHalapjia HWKKWIAMYM MaxcCyJoT
cudarnga nnutad ynkapmwraérran KMIID a KMIIII HuHr XoccanapuHy YpraHuil Ba YHUHT Ted
EKWIFUCH Ba Myn OUTYMH KOMIIOHEHTHM OYnraH orupjamrad (pakiquoH TapKuOIU U3elb
(GpaKIUsACHHUHT XOCcallapura TAbCUPUHN YpraHuil XxucobmaHaan. Anaduériapaa KeITHPHITUIIIYA
Oy UKKWIaM4Yd MaxcyJoTiapAaH HadakaT [OKOpuJa KeITHpPWIraH Oalku yiapAaH OJHHraH
MOJIMMEP Ba COMOJUMEPHH HEe(PTh MaXCyJOTNIapU YUyH TYpJIH XWJJAard TPHCAIKaIap OJIHII
WMKOHUSITUHU ApaTaau [3].

Kyitu wmonexynanu nonudtwiienHn WK cnektpuga (1-pacm) terunum 4000-600 cm™!
IUana3oHa THIMI YYKKWiapu anukiaanau. Crektpaa 2914,65 Ba 2852,77 cm ' atpodumaru
IOKOpH UWHTeHcUBIMKAaru uykkuiaap —CHx— rypyxununr accumerpuk Ba cummerpuk C—H
YYKKWJIAap MOJMATUICHHUHI acOCUM METWJIeH 3aHxupiapura, 1465,02 cm™' ga kysartwiran ypra
uHTeHcuBmukaaru 4ykku —CH>— rypyxununar Ba 1371,34 cm' pgarm  HucOaTtaH macT
nHteHcuBmukaarn 4yykku —CHs rypyxura xampa 886,54; 834,40; 784,26 Ba 722,86 cm'
atpodunaru uykkunap —(CHz),— 3aHKUpIapuHUHT TeOpaHUIIITIApUTra MOC KEIaIu.
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I-pacm. Uz-Kor Gas Chemical” KK M47K kopxonacu ukkunamuu xom auwiécu — Kyiu
Mmonexynanu noausmunennune UHK-cnexkmpu

AliHuKca, 722 cM ™! YYKKH NOJIMATUICHHUHT KPUCTAJUIMK XOJaTHHU KypcaTyBuu Ba 667,89 -
661,70 cM™' nma xo#namraH macT MHTEHCHUBJIMKIATA YYKKWIap 3Ca MOJIEKYJSP 3aHKHPJIApHUHT
KPHUCTAJIT XOJIATHIATH ¥3apo TabCcUpiiapura OOFIUKIHUD.

Cnexrpaa C=0, O-H, H-H éxu C=C rypyxJyiapura xoc ITHIUILIIAp aHUKJIaHMaraH, Oy sca
HamyHaaa ¢akat yriaeBojgopomu —CHz— 3amxkupnap MaBXyUIMTMHHA KypcaTagu. YYKKUIapHUHT
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HUcOaTaH MacT YacToTajapJaru TapMOKJIAHUIUIAP MOJIMMEPHUHT KUCMaH KPUCTALIUK TaOuaTu Ba
MacT MOJICKYJISIp OFMPIMKKA 3ra SKaHJIUTUHH Ownnupanu. AiHuKca, 722 cM ' YYKKH KpUCTaJI
(dazara, 1465 cm ! uykku 3ca amop@ ¢azara TerunumManp, Oy 3ca MOJUITUICHHUHT SIPUM KPUCTaILT
CTpYyKTypara sra 3KaHWHHU Kypcataiu [4].

YMmyman onrasia, “UH(GpaKU3WI CIEKTP HATHKajJapyu HaMyHaJa YrieBOJOPOAIU 3aHKUPIU
KyHH MOJIEKyJaJId TOJMATUICH MAaBXyUIMTUHH Tacaukinaiau. Cnextpaa Oomka (yHKIIOHAI
TYPYXJIapHUHT WYKJIUTM YHUHT TO3JIMIMHU Kypcataau, 2914 Ba 2852 cM' 4yKKWJIQPUHUHT
HUCOATH 3Ca HaMyHaJa MacT MOJEKyJalld, aMMO IOKOPH KPHCTAJUIMK Japa)kara sra MOJUITUIICH
MaBXKyuruan Ownnupanu. Ly OGowuc, ymly crnekTp, KUCMaH KpHUCTall, MacT MOJIEKyJalu
nonmudTiiieH (—CHz—), cTpykTypacura moc kenaau [S].

[ynnan kenu® YMKKaH XOJJa MKKWJIAMYU XOM aménap TapkuOHW Ba YJApHUHT PEaKlHUOH
KOOMJIMSITUHU TYpJIM YCyJUlapAa YpraHuil Makcaara MyBouK ne0 xucoOnaimuz. Wkkunamun
MaxcyJoT XucoOnmaHraH KyHHM  MOJIEKyJalnd  MOJMATHICHHUHT  OKCHIJIAHUII  JKapaéHu
MEXaHU3MUHUHT YMYMUN KYPUHUIIIMHU KyHugaruda TacBUpJail MyMKHH:

t°c, [0]
— CH; — (CH,)y6— CH,— CH, — (CHy) g — CHy—————>
-H,0

—_— CHz — (CH2)16 — COOH + HOOC b (CH2)16 — CHZ —

Kyiin Mosekynanu TOMMATWICHHH OKCHAJAIl JIadopaTopusi KypwiMachaa amaira
omupuIan (2-pacm).
7

=
™ Uz

9
S

Pacm-2. Kyiiu monekynanu noauimuieHHu Xaeo KUCA0poou Ounan oKkcuonad oKopu é2
Kuciomacu onuuwl aadopamopus Kypuimacu. - anekmoposuecamens, 2- Xago y3amkuy
Komnpeccop, 3- peomemp, 4 - Kypumxuy, 5 - mepmomemp, 6 - MEXAHUK apanauimupauy, 7 - Cyeiu
cosymkuy, 8 - [luna-Cmapx ywinaeuyu, 9 - Motiau Xammom,

JIaGoparopus mapouTHIa OKCHUIANI KapaCHUHU amalra omupuin yayH 500 mm im koinba,
nuameTrpu Ba 50 MM JIM peakTOp TaHJaH/W, YHUHT TMAcTKM KHUCMHUTa FOBAaK IJIACTHMHKA FOKOPU
kucmura /una-Crapk ylmiarnwin TeCKapu COBYTIMY YPHATHUIAM. XapopaT peakropra YpHAaTHUITaH
TepmoMeTp €paamuaa ymyanau. Konba moit xammomura xoinamrupuiau. Kommnpeccop épaamuaa
XaBO Y3aTHJIMO peoMeTp OpKaIM XaBO TE3JIUTH 00opuiau [6-7].

Konbara 250 r To3ayanran KyHu MOJEKyJald MOJUATHIEH COJIMHUO y CEKHMH KU3AUPUO
CYIOKJIaHTHpHITaHuaH cyHT, 2,5 1 KMnOg4 Hu 2,5 Mt cyBna sputu6 konbara conuuau. CyHrpa
kosba xapopatu 160 °C ra xyrapwimn, 1 coar maBommaa | Kr KyHu MOJEKyJIaId MOJHUITUIICHTA
HucOaran 60 J1 Te3MUKIa XaBO YTKA3HUIIH.

PeakTopman yTran XaBo CyBJIM COBYTIHY OpKaiw arMocdepara dYukapud I000pUIIIH.
OxcuuraHuIn HaTHKacuaa Xocun Oynran cyB HuHa-Crapk ynuraruyna WAFWIIY, KaiHAO0 YMKKaH
KyHH MOJIEKYJIaly NOJIMATHIIEH CYBJIM COBYTTHYJa KOHAEHCATIaHUO peakTopra KauTapuiiam.
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Oxcumranui 3-5 coar qaBoMmIa 0Jii0 OOPIIIIH, Xap COaT JaBOMHUIA OKCUIAHTIaH HaMyHa
0JIUO KHUCIIOTa COHU aHUKTaHIu. MaxcynoT ynkumu 80-82 % HM TaIIKHMIT KHJITH.

IOxopu €r xucnotanapu caHoat MuUKécuaa HeTKMME CaHOATH MKKUJIAMYM XOM aménapu
acocujia OJMHAAU YJIApHUHT TapKuOHAa TyMHMHraH MOHOKAapOOH KHCIAcH Ba TY3WJIWIIM JKUXATIaH
MOJIEKyJIacHla TOK Xamjaa XKy(T yriaepox aTomiapu  MaBXKyJ H30-Ty3WIHINra dSra Oynran
apammMaiiapy OyiraH IuUKapOOH, THIAPOKCHMU KeTokapOOH KucioTracu Ba Oomkamap. FOkopuna
KEeNTUPHWITAHJIEK aCOCHI CUHTE3 KWW ycyiu TapaduHIapHU XaBo Kuciaopoau omran 105-120°C
Ba arMm. Oocumaa (karamuzatop cudatuga Mn, oupukmanapu macaian. MnSO4, MnO>, KMnOg4
oupukmanapu) unmatunaan. [apaduna xocun 6ymum gapaxacu 30-35 %.

Oxkcwmnanum MaxcysoTu 90-95 °C na 20 % i NaxCO3 sputmacu OuiiaH HeHTpaJlJlaHAIu Ba
copyrnam 30 %- mu NaOH spurmacuna onu® Oopmmagu. Xocwn OViraH COBYHIaH KHCIIOTa
H>SO4 épnamuna Gpaknusnad axxpaTud oJMHATH.

1-xanBaJ
Kyiin moJiekynaan noaudTuienaad oauHran Cs-Czi1 kuciaoranap gpakuusiCHHUHT TAPKUOHU
Ne Hommnanumnm Muxknopu, %
KMIID- 1 KMIID- 2

1 | Banepuan kuciaora CH3(CH2);COOH 0,3 0,2

2 | Kanpon kucnora CH3(CH2)4COOH 1,0 0,5

3 | Onanr kucnora CH3(CH»2)sCOOH 2,0 1,0

4 | Kanpin kuciora C;HisCOOH 3,0 3,0

5 | Henaprou kucnora CH3(CH2);COOH 4,0 5,0

6 | Kanpun kucinora CH3(CH2)sCOOH 5,0 7,0

7 | Yagemunen kucnora CH3;CH(CH2)sCOOH 6,0 9,0

8 | Jlaypnn kucinora C11H23COOH 8,0 10,0

9 | Tpunekan kucnora CH3(CH»)11COOH 9,0 11,0

10 | Mupuctus kucnora Ci3H27COOH 10,0 12,0

11 | Ilentagexan kucnota C1aH9COOH 11,0 13,0

12 | IHampmutun kuciaora C1sH3;sCOOH 12,0 14,0

13 | Onenn xuciora C17H33COOH 13,0 15,0

14 | Creapun kucnota C17H35COOH 12,0 13,0

15 | Honanekan kucnora CH3(CH»)17COOH 10,0 11,0

CoByHnanMaran maxcyiot aBrokiasaa 160-180°C pma 2,0 MIla, keiluH TepMuk medja
320-340°C na TepMHK MIIUIOB OEpHIl HaTHKacuaa YMKapuO rodopuiaau. XKapaéHHUHT KaMUMIUTH
makcaanu pakius Cio-Czo yHymH XoM améra Huc6aran 50 % naH I0KOpH HMac.

2- skaaBaJ.
HNK-cnexkTpuaa MmyxuMm rypyxJjaapra Mmancyo oyiaran ukkuniaamun KMITOHunr
XapaKTepPJu YaCTOTAIApHU

Te6panu Tabuatu | Yacrora, cm™!' | MnTencupauru
KMIID venn™ 2920,30 Ky4JIH
KMIID vero® 2846,93 KyWIH

Ocm2 1471,69 ypraua
KMIID vc.c 729,09 KY4CH3

OyMHraH MaxCyJOTHM KHCJIOTAJUTMHU YHHMBEpPCAd HWHAMKATOp KOFO3M  &plamuia
TeKIMUpWwIranga yHUHT pH=5 ra TeHrnuru aHukma#gu. By Kydcn3 KHCIOTaIl MyXHUT SKaHIUTHHA
ounaupanu. Kyiin Monekynanu MONMMATHICH OKCHJUIAHTAaHIAa XOCHJ OYiraH MaxcCyJOTIapHHHT
XpoMmarorpaduk TaxIui KWIMHTaHJa OKCHIJIAHWII KapaCHuAa €F KHCIOTajapH eTapinda XOCHII
Ooynrannuru Ky3atuiaau [8-10].

[Mapadun Ba wKKWIaM4uM XOM amé KyHH MOJICKYJadl MOJMITHICHHH OKCHUIAII
HaTWKacHJIa OJIMHTaH MPUCA/IKa XOCCAJapUHU HaMOEH KWJIAJUraH IOKOpH &F KHUCIoTanapu (U3UK-
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KUMEBUM KYpCATTUWIAPH TU3EIb EKUIFUIApH 3-)KajBajija KeATUPWITaH Tajdad Ba KMMMaTiiapura
MoOC Kenuiu kepak [11].

3-:xkaaBaJ
Ju3esib eKWIFHCHHUHT 2COCHH KYPCATKUYJIAPH Ba TaBcudiapu
KyparruunapHuHr HOMJIAaHUIIIN Kuiimatu | Hazopar ycynu
Talku KypuHUILIY Ba paHTy [Mymtunan  kusrum- | Amangaruy T vu 6.4 OGanmu
JKUrappaHrrada Oyitnua
Tycaaru KOBYLIKOK
CYIOKJIHK
Ounk Turenga vakHam xapoparu, 'C 100 I'OCT 4333 éxu I'OCT 12.1.044
KamMuaa Oyiinua
Tonyonga spuMaiiiuran Kymumyanap- Magxya smac Awmannarun TIHI wuar 6.5 OGanmm
HUHT OFUPJIUK YIyIiu, % Kynu Ouian ounan tynaupuiarad ['OCT 6370
Oyiinua
3uunury, 20 °C, kr/M3, na MenépnanmMaiinm. T'OCT 3900 6yiinya
AHUKJIaHUIIIM IapT
Jmzenp €éxunrucu MoimoBuadnuk 0,03 460 Amanmarn THI wuar 6.6 OGanau
% mpucagka xoownusaTH: Egupunmin owian tynmupuaran [OCT ISO
norunuar (wsd 1,4) 60 °C naru koppek- 12156-1 G¥itnua
LMsUIAaHraH JUaMeTpu, Um, Kynu Ounax

Mynnaii kuiub raz-kuME€ caHOaTH WKKWIAMYU YUKUHIU XOM allécu KyWH MOJEKyJaiu
MOJIMATWIEHHU  OKCHJJIAIl HAaTWXKacuJa OJMHraH €Kopu EF KUcoTajap acocuard MOWJIOBUU
MIPUCAJKAJAPHUHT CaMapaJOpiUruHu ynapHUHr amsens Exkunrucura 0,015-0,020 % mmxnopna
KYLIWITaH/1a yJIapHUHT €IUPHINIIN Ba 3CKUPUIIHN BAKTUHUHT y3aluiuy Ky3atuwiau [12].
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