AHHOTAIIUA
JCCepTaIluy, IPEJCTaBICHHON Ha COMCKAHHUE CTEIIEHU
noktopa ¢purocoduu (PhD) no crientmansHocTrt 60073900 — Hedrexumust
Kybanoa OMuHa O0aipacyIyibl
«CunHTe3 1 MoaupUKAIHS TOTUMEPHBIX JEIPECCOPHBIX MPUCATOK [ YIYUIICHUS
HU3KOTEMIIEPATYPHBIX CBOMCTB MapaduHUCTHIX HEPTEeH 1 HeTEPOTYKTOBY

BBenenue.

PaGota wnampaBineHa Ha pa3pabOTKy MeToJa CHHTE3a W MOAU(UKAIUN
YEpEeNyIOINUXCS CONOJMMEPOB, a TaKXKe CHHTe3a TIpeOHEOOpa3HbIX TPOMHBIX
COMOJUMEPOB  (TEPIIOJIUMEP) C JIENPECCOPHO-IUCIIEPTUPYIOMMMHU  CBOMCTBAMH,
UCIIOJIb3YEMBIX B KayeCTBE JCHPECCOPHBIX MpHcamok (pour point depressant) mis
YJIy4IIEHUS PEOJIOTUYECKUX M HHU3KOTEMIIEpaTypHBIX CBOMCTB mapa(UHUCTHIX
HepTell M HEPTENpOAYKTOB. AKTyalbHOCTh HCCIIEOBAaHUN 3aKIIIOYaeTCsi B
pa3paboTKe IeMPECCOPHO-TUCTIEPTUPYIOIINX TPUCATIOK, 110 cBOEH 3 (HEKTUBHOCTHU HE
ycTynarouue 3apyoexxHbiM aHasioraMm. HoBr3HaA nccienoBaHus 3aKI04aeTcs B TOM,
4TO BIIEPBBIE pa3pabOTaH OJHOPEAKTOPHBIA METOJ MOAM(PHUKALUU YEPETyOIINXCS
COIMOJIMMEPOB HA OCHOBE MAJIEHHOBOTO aHTHApUAa M 0-ojiepuHAa MEPBUUYHBIMU
aMMHaMH M JKUPHBIMU criupTamu. JloOaBiieHHe MpHUCaJKM Ha OCHOBE COIOJIMMEpA
MOTUPUITIPOBAHHOTO KOPOTKOLETHBIM OyTmiiaMmuHoM B konmumdectse 300 ppm (300
rpamMM Ha | TOHHY HE(TH) IPUBOIUT K CHIDKEHHUIO TUHAMUYECKOM BA3KOCTH 10 13 pas
npu 0°C, K CHHXKCHHIO TEMIIEpaTypbl moTepu Tekydectu Hedtu mo 18°C,
MHTMOMPOBAHMIO TapapuHOOTIOKEHUST A0 71%, K CHIKEHHIO TeMIepaTyphl
IpeleIbHOr0 CTaTUUECKOT0 HANpsDKEHUE CABUra HeTH (TeMIiepaTypa nepesarycka
Hedrenposoaa) Ha 13°C. Kpome Toro, no6aBiieHHE IETPECCOPHO-IUCTICPTUPYIOIICH
MPUCAJIKU HA OCHOBE TEPIOJIMMEPA K AU3EIBHOMY TOIUIMBY Mapku “JI” MpUBOIMT K
CHI)KEHUIO TEMIEpaTypbl IOTEPH TEKYYECTH W MPENEIbHONM TEeMIIepaTypsl
(bUIBTPYEMOCTH.

AKTYyaJIbHOCTb padoThl. PermieHue HayyHO-TEXHUYECKHUX 3a4ad IO
OpEeIOTBPALICHUIO MapapUHOOTIOKEHNUS M YJIYYIICHHIO TeKydyecTd HedTed B
Kazaxcrane  cTaHOBHTCS ~ KpailHE  BaXKHbIM  aCleKTOM B  He(TerazoBoii
MPOMBIIUIEHHOCTH, 4YTO MPSAMO BIUSET HAa HSKOHOMHUYECKYI 3((PEKTUBHOCTH U
NPUOBUILHOCTh OCBOEHUS M Ppa3pabOTKM HOBBIX MECTOpOXIeHUM HedTtn. MupoBas
oTpacib He(TeqoObIYM CTAIKUBAETCA C CEPbE3HBIMU MAaTEPUATIbHBIMU PacXOoJaMu U
TEXHUYECKUMHU CJIOKHOCTSIMU HM3-32 YBEJIMYMBAIOIIETOCS COJAEPKAHUS TSKENIbIX U
BBICOKOMApA(QUHUCTBIX HEPTEH, KOTOPbIE YK€ Ha JTAHHBI MOMEHT OLICHHBAIOTCS B
nuanasone ot 37% 1o 56%, 4To 0COOEHHO aKTyaIbHO JJI1 HEDTSIHBIX MECTOPOKIACHUI
Kazaxcrana, Takux kak MaHreimakckuil noayoctpos, KOxxHo-Typraiickas BnaauHa
U JIpyrue peruoHsl. B HEKOTOpBIX cTpaHaxX M3-3a HEPEHTAOENbHOCTU JOOBIYM ITHX
He(Tel 0TKa3bIBAIOTCA OT ONEPALU IO UX U3BJICUEHUIO U3 HEAP 3eMITu.

B Hacrosmee BpemMs B TEXHOJOTHH TPAaHCHOPTUPOBKM AHOMAJIBHBIX
BBICOKOIMApaQUHUCTBIX HE(PTEH IMUPOKO HCHOJIB3YETCS METOJl TepMOOOpabOTKU
HE(TH U MyTEBOrO MOJOTPEBa, COMPSKEHHBIH CO 3HAYUTENIbHBIMU MaTepuaIbHBIMU



HEpro3arpaTaMu, KOTOpbI€ CHUXKAIOT PEHTA0EIbHOCTh Mpoliecca Mepekayku HeTu
[0 MarucTpagbHBIM TpyOompoBoaaM. Tak, AJig TpaHCHIOPTa HEPTH C MECTOPOKIACHUS
V3enp po IIIIH Camapa npoTsikeHHOCThIO 1237 KM BIOJIb MarucTPaibHOTO
HedTenpoBoaa HaxoaATcs 13 medelt mogorpesa. Eciau yuecTs pocT 11eH Ha IPUPOTHBIN
ra3 B MOCJEIHHE 2—3 roja, TO CTAHOBUTCS OYEBUIHBIM, YTO JIaHHAsI TEXHOJIOTHS HE
BBIIEP)KMBACT 1[EHOBOW KOHKYPEHTOCIIOCOOHOCTH MO CpaBHEHHIO C METOJaMHU
XUMHUYECKONH O0OpabOTKH, TO €CTh, BBEJIECHHUEM JICTIPECCOPHBIX IPHUCAIOK,
MPEUMYILIECTBOM KOTOPBIX SIBIIIETCS MSATKHE YCIIOBHUSI TNEPEKAYKH C COXPAHEHHEM
MIPUEMJIEMBIX PEOJOTHYECKUX MapaMETPOB M TEMIEPATYpP KPUCTAILIM3ALUU WIH
resieoOpazoBanusi. Kpome TOro, cTpouTeNbCTBO M IKCILTyaTalusl Meyeil MmoJiorpena
OKa3bIBAa€T OTPUUATEIBHOE BIMSHHUE HA SKOJOTMYECKOE COCTOSHHE BO3IYIIHOTO
OacceilHa peruoHa. AHaJorMyHasi KapTHHA CKJIaAbIBaeTCs U Ha He(TErnpoBojie
Kymkonb-ATacy-AnamaHkoy.

ean ucciaenoBanus

CuHTE3 TMOJUMEPHBIX JIENIPECCOPHBIX MPHUCAAOK M UX HCCIEAOBaHUE
COBPEMEHHBIMH (PU3UKO-XUMUYECKUMH METOJAaMU [JIsl YJIyYIIEHUS TEKy4ecTh U
WHTUOMPOBAaHUS OTJIOKEHUS Mapa(HOB W YMEHBIIEHHUS TEMIIEpaTypbl 3aCThIBAHUS
He()TU U AN3ETHHOTO TOILIUBA.

3axayu ucciaer0BaHuA

CuHTE3 COIMOJMMEPOB CHEUUATBHOTO HAa3HAYEHHS] HAa OCHOBE BUHWJIOBBIX
MoHOMepoB. Ilogbop onTUMalbHOTO peXxuMa Ipolecca COMOJIMMEpPU3aluu -
TEMIIEpaTypbl, KOHIEHTPAMd MOHOMEPOB, HHUIIMATOPA HAa BBIXOJ U MOJEKYJSIPHYIO
Maccy KOHEYHOIO IPOAYKTA.

Monudpuxanus CHUHTE3UPOBAHHOTO cornojumepa JUIMHHOLIETTHBIMU
NEHJAHTHBIMU TpynnamMH pas3audHoil JuuHbl. OTpaboTka pekuma MoauduKalud B
3aBUCUMOCTH OT TEMIIEpaTypbl U KOHIIEHTPALUHA KaTaJIM3aTOpa Ha KOJIMYECTBEHHBIN
BBIXO/l MOJU(PUIIMPOBAHHOTO COMOJIMMEPA.

OU3MKO-XUMUYECKAN aHAJIN3 COMOJIUMEPA: OMNPEACICHUE MOJEKYJISIPHOU
Maccbl METOAOM  JIHWHAMHYECKOrOo  cBeTopaccesHusa, Merogom  HK-Dypee
cnekrpockonuu 1 SIMP H u 13C onpenenuts QyHKIMOHANIBHBIN COCTAB COMOIUMEDA.

OU3UKO-XUMUYECKUNA aHAIM3 Napa@UHUCTBIX HedTei, BBIOpaHHBIX IS
MOCJIETYIOUIEr0 UCIIBITAHUS COMOJIMMEPOB Ha JIENPECCOPHYIO A(P(HEKTUBHOCTD.

UccnenoBanue AeMCTBUS CUHTE3UPOBAHHBIX COMOJIMMEPOB HA PEOJOTHYECKOE
noBefieHUe mapaduHUCTOW HedTHM METOAOM peoMeTpuu. BriOop pexnma
TepMOOOPaOOTKM HEPTH W ONTUMHU3ANMS KOJIMYECTBA JO3UPYEMON MOJIMMEPHOM
T00aBKH.

OnpeneneHrne NUHAMUYECKOW BSI3KOCTH, HANPSIKEHUS CABUTA, TEMIIEPATYpHI
oTepH TeKy4yecTH He(hTH O6€3 103UPOBKHU COMOJIMMEpPA U C T03UPOBKOM COMOINMEpA.

OmnpeneneHre NpeeabHOrO HAPSHKEHUS CABUTA 110 KPUBOM TEKYYECTH.

OueHka WHrUOMPYIOWIETOo JACHCTBUS CHUHTE3UPOBAHHOTO COIOJMMEpa Ha
napauHOOTI0KEHUE HEPTH, METOOM «XOJIOJHOTO CTEPKHSD.

UcnpiTanue neMcTBUS COMOIMMEPOB Ha PEoJIOTHI0 MapaduuucTod HedTH Ha
HKCIIEPUMEHTATILHOM cTeH i€ "MoienbHbIi TpyOompoBo'.



Omnpenenenre CTaOWJIBHOCTU JEUCTBUSI CHUHTE3MPOBAHHOTO COIOJIMMEpa Ha
He(Th BO BpEMEHHU.

UccnenoBanue JEUCTBHS CUHTE3UPOBAHHBIX COIMOJUMEPOB Ha
HU3KOTEMIIEPATYPHBIE CBOMCTBA JU3EJIbHOIO TOIIMBA.

OnTHueckue uccienoBaHusi HeQTH U TU3ETBHOTO TOIJIMBA C UCIIOJIB30BAHUEM
MHUKPOCKOIIa aJal0UIero CBETa.

O0beKkTaMu HcCaeOBAHNUS SIBISUIUCH TOJUMEPHl HA OCHOBE 0L-OJIC(UHOB U
MaJIEMHOBOT'O aHTUAPUIA, IEPBUYHBIC AMUHBI U KUPHBIE CIIUPTHI, UCIIOJIb30BAHHbBIC
Uit MoAM(UKAIMM U CHOCOOHBIE B  KayecTBE JICPECCOPHBIX MPUCATIOK
peaoTBpalaTh mpoiecchl nNapaduHOOTIONKEHUSI U CHUXKATh TeMIEpaTypy MOTepu
TEKYUYEeCTH BBICOKOBSI3KUX M BbICOKONapaMHUCTHIX HedTel AKiadynak u Anibicaid,
a TaK)K€ TEPIIOJMMEDP Ha OCHOBE OKTaJCHWIMETAPKUIIATa, MAJIEMHOBOTO aHTUIPUIA U
OyTuinakpuiaTa s HCCIEJOBaHUS HHU3KOTEMIIEPATypPHBIX CBOWCTB JU3EIBHOTO
TOIUIHBA.

IIpeamMeTraMu uccae0BaHUSA SABJISJINCH:

1) Peakuust o6pazoBaHusi rpeOHEOOPa3HBIX COMOIUMEPOB METOJO0M CBOOOIHO-
paIuKaIbHON OJIMMEPU3ALINH.

2) CuHTE3 CONOJMMEPOB Ha OCHOBE 0-0JIE(UHOB U MaJIEMHOBOT'O aHTUIPUAA.

3) CuHTe3 TepHoJMMEPOB Ha OCHOBE aKpUJIATOB M MAJICMHOBOTO aHTHAPHU/IA.

4) Monudukanus CUHTE3UPOBAHHBIX COMOJIMMEPOB NMEPBUYHBIMU aMUHAMH U
YKUPHBIMU CIIUPTaAMH.

5) Onpenenenue GpU3NKO-XUMUYECKUX CBOMCTB CUHTE3UPOBAHHBIX U MOAU(DU-
LUPOBAHHBIX COIOJIUMEPOB.

6) VcnblTaHe MOJIy4eHHbBIX COMOJIMMEPOB Ha HE()TU MECTOPOXKACHUS Alblcait
u Axmabynak, WCCIIEJOBAaHUE BJIMSHHE CHHTE3HMPOBAHHBIX U MOIU(MUIIUPOBAHHBIX
COMOJMMEPOB HA TEMIIEPAaTypHBIE, BSI3KOCTHBIE M PEOJOTMYECKHE CBOMCTBA
UCCIeNyEeMbIX HeTeil.

7) OnTuyeckue METOAbl MCCIENOBaHUs Mpolecca o0pa30BaHMs KPHUCTAIIOB
napapuHa B HepTH B MPUCYTCTBUU AEHPECCOPHBIX MPHUCAIOK B YCIOBUSIX MOHUKEHUS
TEMIIepaTyphbl.

8) McnbiTaHHe MOJyYeHHBIX COMOJIMMEPOB Ha JAENPECCOPHYIO 3(DPEKTUBHOCTD
Ha MOJIEJILHOM TPYOOIpOBO/IE.

9) McnpiTaHue MOJYYEHHBIX TEPIIOJIMMEPOB HA YIyUYIIEHUE HU3KOTEMITEpaTyp-
HBIX CBOMCTB JIU3€JIbHOIO TOIUIHBA.

10) OnTudeckue METONbI MCCIEOBaHUS Tpoliecca 00pa3oBaHUsI KPUCTAIIIIOB
napaduHa B AU3€IbHOM TOILJIUBE B MPUCYTCTBUHU JICIIPECCOPHBIX MPUCAIOK B YCIOBHSIX
MOHMKEHUSI TEMIIEPATYPBI.

MeTtoabl ucciaeaoBanusi. OO0mIas METOIOJIOTHS MPOBEJACHUS HCCIICIOBAHUIMA
BKJIFOYAET CHHTETHYECKYHO, HCCIIEOBATEIbCKYI0 M  IPAKTHYECKYK  YacTb.
Hcnonb30BaHbl METOJIBI TIOJIMMEPHU3AIMU, aMUIUpoBaHus, dTepuduxkanvu, SIMP,
FTIR cnekrtpockonuu, ra3o-KUJIKOCTHOW Xpomarorpaduu, JIUHAMHYECKOTO
paccesHMsl CBETa, MHUKPOCKOIl TMAJalollero CBeTa, BUCKO3UMETPHUH, PEOJIOTHH,
UCTIBITAHHE HA MOJICILHOM TpyOOIpoBoe, Xosoaubii nater (cold finger).

IHosn0:xeHNsl, BBIHOCHUMBbIE HA 3AIIUTY:
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Pa3paboTana omHOpeakTOpHash METOJIMKa CHUHTE3a COIMOJMMEpPOB Ha OCHOBE
MaJEeMHOBOTO aHTUApUiIa C o-oJepuHaMU W MOAUPUKANMS ITUHHOICTTHBIMH
NEPBUYHBIMA aMHHAMH M JKUPHBIMH CIHPTAMH, CTPYKTypa KOTOPBIX OIpeiciiCHa
merogamu FTIR wu SMP cnoekrpockonuu, MOJIEKyIsipHas Macca METOJIOM
JUHAMUYECKOIO PacCcesiHus CBETA.

Pa3pabotana MeTOauKa TMOJYYEHUS TEPIOIMMEPOB C  AECHPECCOPHO-
JUCCIIEPTUPYIOUIMMU CBOMCTBAMHM HAa OCHOBE AKPWJIATOB M MAJI€MHOBOIO aHTMAPHUA,
CTpyKTypa TpeOHeoOpa3HOro mojuMmepa oxapakrepuzoBaHa naHHbiMu  UK-
CHEKTPOCKOINH, MOJIEKYJISIPHASI Macca METOJIOM TMHAMUYECKOTO PACCESIHUS CBETA.

YcTaHoBI€HO, YTO pa3padOTaHHbIE JACTPECCOPHBbIC MPUCAAKU YIYUIIAIOT
HU3KOTEMIIEPATYPHBIE U PEOJIOTUYECKUE CBOMCTBA MapadUHUCTBIX HedTeH, CHIDKAS
TEMITEpaTypy MmoTepu Tekydectu HedTr 10 15°C, uro moATBEpKAaETCS pe3yIbTaTaMu
PEOJIOTHYECKUX W HU3KOTEMIICPATYPHBIX UCTIBITAHHM.

VYcTaHOBIEHO, YTO AENpPECCOPHO-AUCIEPTUpYyIOIas MpHcaJKka Ha OCHOBE
TEpHoJIMMEepa CHUYKAET TEMIEPATypy 3acThIBAHUS JIETHETO AU3EIBHOTO TOIUIMBA JI0
15°C, mpenenbHyto Temmeparypy ¢uiabrpyemMoct 10 3 °C, 4To MOATBEpXKAaeTCs
pe3yabTaTaMu JIA0OPATOPHBIX HUCHBITAHUM W aHATIM30M MOP()OJIOTUU KPHUCTAILIOB
napaduHa.

Ucnbrtanuss napaduHUCTBIX HedTe Ha MOJCIBHOM TpyOONpOBOAE C
MpUMEHEHUEM pa3pabOTaHHON JCNPECCOPHONM MPHUCATAKUA TOKA3bIBAET CHIDKCHHE
TEeMIIepaTyphl nepe3amnycka HedTermpoBo/Ia.

Onenka WHTHOUpYIOIIEH CIIOCOOHOCTH  pa3paOOTaHHBIX JACTPECCOPHBIX
NpUCAJOK IO TpeNoTBpalleHui0 oOpa3oBaHus achaibrocMosionapaduHOBBIX
otnoxkennit (ACIIO) nokazana ux BBICOKYIO 3(P(PEKTUBHOCTb, UTO MOATBEPKIAETCS
UCIIBITAHUEM C MCToab30BanreM metoaa Cold finger.

Hayuynasi HoBu3Ha padoThl. Pa3paboTaH CMHTE3 NOJUMEPHBIX JEMPECCOPHBIX
MPUCAZOK HA OCHOBE MAJEMHOBOrO aHTHAPUJIA C O-OJe(PUHAMH PA3IUYHON AJITMHOU
nenu: goneueH-1 (JAL-MA), rerpanenen-1(THAL[-MA) u okraaenen-1(OAL-MA).

Pazpabotan ogHOpeakTOpHBIA CcHOco0 MOAU(DUKAIMK CUHTE3UPOBAHHOTO
COMNoJINMEPA MEHAAHTHBIMU TIpynnaMu paszinuHod anuHbl. Comomumep OI-MA
MOAUGUIIUPOBATHN TSATHIO PA3TUYHBIMU TEPBUYHBIMM aMUHAMU (OKTaJClUIaMUH,
reKcajJieljIaMyH, TeKCUJIaMUH, OyTUJIaMUH U OCH3WJIAMUH) U KUPHBIMH CIIHPTAMHU
(OyTaHoII, TeKCaIeKaHOJI, OKTAJEKAHOM ) PA3IMUYHOMN JJIMHBI.

Pa3zpaboTtan cuHTE3 TPOMHOTO COMOJIMMEpPa Ha OCHOBE OKTaICIIMIIMETaKpuiIaTa,
MaJEeMHOBOTO AaHTHApUIAa W OyTWIakpwiaTta JUisi TPUMEHEHUS B KadeCTBE
JEMPECCOPHO-AUCTIEPTUPYIOIEH IPUCAAKH TSl TU3EIbHBIX TOTUMB Mapku (JI).

CtpykTypa CHHTE3UPOBAHHBIX U  MOJAUGPUIMPOBAHHBIX  COMOJIMMEPOB
noareepxaeHo wmerogamu AMP 1H wu 13C u HK-®Oypbe CHEKTpOCKONUU.
Omnpenenenbl (U3MYECKUE CBOMCTBAa COMOJMMEPOB KaK: MOJIEKYJSIpHAs Macca,
XapakTepUCTUYECKas BS3KOCTh U TeMmIilepaTypa miasieHud. [lokazana koppensius
MEXJy 3HAYCHUSIMHU MOJIEKYJISIPHOM MacChl M XapaKTEPUCTHUECKOW BS3ZKOCTH
MOJIUMEPOB.

[Tokazana  A(pPEeKTUBHOCT,  CHHTE3UPOBAHHBIX  COMOJMMEPOB  Kak
JIEMIPECCOPHBIX MPHUCATOK MCCIEAOBAaHBI HA HEPTIX MECTOpOXKIeHrne AKIadyliak u
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Ampicaii, a Takke B auzenbHoM ToruimBe ITKOIIL. DddexkTuBHOCTD AenmpecCcopHBIX
MPUCAJIOK TOJTBEPXKJICHBl PA3IMYHBIMU METOJIAMH HCCJEJOBAHUS TaKUMHU Kak:
OmpeelicHue TeMIepaTypbl TOTepU TeKydecTd HedhTH u HePTEHpOIyKTOB,
pEOMETpPUH, XOJOJHOTO Iajblld, ONTHYECKOW MUKpockonuu. IIpoBeneHsl
CPaBHUTEJILHBIE PEOJIOTMYECKUE UCTIBITAHUS JIEUCTBUSI CHHTE3UPOBAHHBIX MPUCATOK
Ha Mapa@UHUCTHIX HEPTIX B CPABHEHUU JICTIPECCOPHOI mpucaakoi Rauan-Nalco 51-
02. PesynbpTaThl uccAeAOBaHWN TOKa3piBalOT, 4To mpucagka OJI[-MA/BA wu
npucaaka Rauan-Nalco 51-02 o6magaer oguHakoBo# 3 (PEKTHBHOCTHIO.

HUcnbeiTanue JenUCTBUS MIPUCAIKU OJILI-MA/BA Ha ONBITHO-
AKCIEPUMEHTAIIBHOM CTEHJI€ MOKa3al0, YTO PAcCYETHOE MPENIEIbHOE CTaTUYECKOE
HanpspkeHus: capura (2,86I1a) Hedtn AkmalOynak, TpaHCIOPTHUPYEMOM Ha
HeprenpoBoae «I'HIIC Kymkons—I'HIIC b.J)xymaranueBa», 0e3 mnpucaaku
nocturaercs npu 11°C, ¢ BBonom OJIL[-MA/BA tipu Temnepatype —2°C.

[lokazaHo, 4YTO HHU3KOTEMIIEpAaTypHbIE CBOMCTBA JU3EJIBHOIO TOIUIMBA C
nozupoBanueM OJIMA-MA-bakp ¥ KOMMEpPYECKOW JAENPECCOPHOM IPUCAIKHU
Keroflux 6100 ot komnanuit BASF. [lokazaHo, 4TO CHHTE€3UpOBaHHAS JEMIPECcCOpHast
npucagka aocturaer 3HadeHus -27°C, 4To CpaBHUMO C JEHCTBUEM KOMMEPUYECKOU
npucaaku Keroflux 6100.

Hayuynas 3naunmMocTtb. PazpaboTaHn oIHOPEAKTOPHBIM METOA MOAU(PUKALIMU
YEepeayoIUXcs COMOJMMEPOB Ha OCHOBE MAJIEMHOBOIO aHTUApPHIA U d-ojiepuHa
NEePBUYHBIMU aMHHAMU M KUPHBIMH CIHUPTAMU. Y CTAaHOBJIEHO, YTO J00aBlICHHE
pUCaAKU K He)TU MPUBOAUT K CHIDKCHHUIO IMHAMUYECKOUN BSI3KOCTH, TEMIIEPATYPHI
NOTepU TEKydyecTd HePTH, HHTHOUPOBAHUIO MNAPaPUHOOTIONKEHHS, CHUKECHUIO
TEeMIIepaTypbl MPEACTHbHOT0 CTATUYECKOTO HampspkeHue caBura HedTu. PaspaboTtan
METOJl TOJYYEHHS  JEMPEeCCOPHO-AUCIEPrUpYyellell MpUCaJKU Ha  OCHOBE
rpeOHe00pa3HOTO TEPHoJuMepa U3 JIMHHOIIEIIHBIX M KOPOTKOIEIHBIX aKPHJIATOB,
KOTOPBIM CHUXAET TEMIIEpaTypy MOTEPU TEKYUYECTH M MPEACIbHOM TeMmmepaTypbl
(GUIBTPYEMOCTH JU3EIIBHOTO TOIJINBA.

IIpakTHyeckasi 3HAYMMOCTb 3aKJIIOYAETCSd B pa3pabOTKE OTEYECTBEHHBIX
JEMPECCOPHO-AUCTIEPTUPYIOUTUX MPUCATOK 17151 TapaUHUCTON HEPTU U JU3EITBHOTO
TOITMBA MapkH “JI” KOHKYpUPYIOIIHUX C 3apyOEKHBIMU aHAJIOTAaMU U COOTBETCTBYET
IPUOPUTETHBIM HalpaBieHUsIM pa3BuTHs HedTerazoBoi otpaciu PK, oTpaxkeHHbIM B
MexoTpacneBoM  IJIaHE  HaydHO-TexHoJormueckoro  passutus  (MIIHTP)
Pecniyomuku Kazaxcrtan. Pesynsratet HUP mpexacraBmsiercss 0co00 3HAYUMBIM IS
HedremoObBatoiell u  HedremepepadaThIBaOMIC  MPOMBINIUICHHOCTH,  YTO
HEMOCPEACTBEHHO  OTpa)kaeTcs Ha SKOHOMHUYECKOM  I1eecoo0pa3HOCTH U
pEHTA0CIBHOCTH OCBOEHUS W Pa3pabOTKM HOBBIX M BBEACHHBIX B JIKCILTyaTaIUIO
MECTOPOKICHUN HeDTH.

JIM4HBIA BKJIAJ COUCKATENSI COCTOUT B HEMOCPEACTBEHHOM YYaCTHH BO BCEX
JTamax JIUCCEPTAMOHHOTO UCCJEJAOBaHUS, B IUIAHUPOBAHMM HAYYHOH paOOTHI,
Habope uCCIeAyeMoro marepuana, YriayOJeHHOM aHalu3€ OTEYECTBEHHOW U
3apyOeKHOW HAY4YHOW JIUTEepaTypbl, aHajJu3e M MHTEPIpETalud pPe3yJbTaToB,
Ja00pAaTOPHBIX W WHCTPYMEHTAJIBHBIX JAaHHBIX, MX CHCTEMaTH3alnu, o0pabOTKe



JAHHBIX C OINHCAHUEM TMOJYYEHHBIX pEe3yJbTAaTOB, HAMKUCAHUM M OQPOPMIICHUU
PYKOIIUCH AUCCEPTALUH, OCHOBHBIX IMyOJIMKAIlMiA MO BBIMOJHEHHOU padoTe.

Anpodanusi padoTsl. Pe3ynbTatsl paboThl ObLTH MPECTaBICHBI M 00CYXKICHBI
Ha MEXKJIYHAPOIHBIX KOH(DEPEHITUSX:

Sixth international symposium frontiers in polymer science. Budapest,
(Hungary), 2019. S.S. Kozhabekov, A.A. Zhubanov, Zh. Toktarbay. Synthesis of
malein anhydride based triple copolymers with acrylates to improve low-temperature
properties of diesel fuel.

Proceedings of the 6th International Conference on Fundamental and Applied
Sciences, 27-35. (Malaysia) 2020. Kozhabekov, S. S., Zhubanov, A. A., Donenov, B.
K., Makhmetova, A. R., & Abayev, T. B. Synthesis and modification of Pour Point
depressant (PPD) based on copolymers of a-olefins and maleic anhydride for waxy
crude oil. https://doi.org/10.1007/978-981-16-4513-6 3

V International Conference on Colloid chemistry and Physicochemical
mechanics Saint-Petersburg (Russia). S.S. Kozhabekov A.A. Zhubanov, Zh.
Toktarbay. Development of nanostructured polymer additived emulsion types//, 2018,
294-295.

IMy6aukanuun. Pe3ynpTaTsl BRIMOTHEHHON paboThl oTpakeHbl B 10 HaydHBIX
paboTax, B TOM YHUCJIE:

- B 2 CTaThsAX, OMyOJWKOBAHHBIX B MEKIYHAPOIAHBIX HAYYHBIX H3JAHUSX,
UMEIOINX UMIMAaKT-(PakTop Mo JaHHBIM HH(MopmanmoHHoi 6a3sl Web of Science
komranuu Clarivate Analytics, uian BXxojsiieM B 0a3y JaHHBIX Scopus KOMITAHUU
Elsevier,;

- B 4 cTaThsx, onyonukoBaHHbIX B xkypHatax KOKCOH;

- B 3 T€31MCaX MEXIYHAPOIHBIX, HAYYHBIX CUMIIO3UYMOB M KOH(PEPEHIIHIA.

- B | maTenTe Ha noJje3Hyo Mojenb Pecyonuku Kazaxcran.

CooTBeTCTBHE HANPABJEHUSAM Pa3BUTHS HAYKH WIH TOCYyJIapCTBEHHbIM
nporpamMmmamM

Huccepranusi BnuchiBaeTcss B pamku «KoHIenuu pa3BUTHS TOIUIMBHO-
sHepreTudeckoro komiiekca PecnyOnuku Kazaxcran na 2023 — 2029 rone», B
YaCTHOCTH, MyHKTa 2.4, MOCBSALIEHHOTO HEPTAHON NPOMBIIUIEHHOCTH. Pa3Buthe
He(TeTpaHCHOPTHON HMHPPACTPYKTYpbl M OOECnedYeHHe CTaOUIBHOCTH MOCTaBOK
HEe(PTIHOTO CBHIPbs HA BHYTPEHHHUU PBIHOK HMEIOT MEPBOCTEIICHHOE 3HAYCHUE IS
IHEPreTUYECKol 6e30macHoCTU cTpaHbl. Takum 0O0pa3om, JaHHas paboTa HampaBlieHA
HAa WCCIEIOBaHWE U Ppa3pabOTKy JEMPECCOPHBIX MPHUCATOK, TOBBIIIAIONTNX
3G (HEKTUBHOCTh TPAHCIIOPTUPOBKH HEMTU, CIOCOOCTBYIOMIMX YKPEIUICHHUIO ATHX
KJIFOYEBBIX AaCHEKTOB, UTO SIBJISIETCS Ba)XXHBIM BKJIAJIOM B YCTOMYHMBOE PA3BUTHE
TOIUTMBHO-3HEpreTndYeckoro komiiekca Pecy6nuku Kazaxcras.

PaGora BbINOJHEHAa B  paMKax [poOeKTa  IPOrpaMMHO-IEIEBOrO
¢unancupoBanus (IILP) nmo HUP no Tteme: «Pemenune crparernyeckux u
NPUKIAIHBIX 3a7a4 B HedTerazoBoil otpaciu Kazaxcrana» Ha 2018-2020 rr. Pazgen
2. «Pa3paboTka TEXHOJOTMM CHHTE3a TMOJUMEPHBIX TMPUCATOK CHEHUATIBHOTO
HazHaueHus s HedrerazoBoi otpacnm» BR05236800, a Takke B paMKax MpOeKTa
rpantoBoro ¢uHancupoBanus (I'®) mo HUP mo teme: «CunTe3 u Moaudukanus
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COIMOJIMMCPOB Ha OCHOBC BHHHIIOBBIX MOHOMCEPOB B Kad€CTBEC JACIPECCOPHBIX
pUCaaOK JJist mapaduHUCTHIX HeTei» cormacHo moroBopy Ne "335" ot "24" Hos10ps
2020 r. c KH MOH PK AP08855445.

BKJIa)I AOKTOPpaHTa B MOAT0TOBKY Kﬂ)l()lOﬁ HyﬁJII/IKaIII/Il/I

1. “Synthesis of copolymers based on maleic anhydride and o-olefins and
modification with primary amines as pour point depressant (PPD) for waxy crude oils”
DopMyNIHpPOBaHUE HCCICAOBATEIBLCKOW TPOOJIEMBI, pa3paboTka METOHOJOTHH,
IMPOBCACHHUC SKCIICPUMCHTAJIbHBIX pa60T, C60p 1 aHAaJIN3 JaHHBIX, HAITUCAHUEC TCKCTa
CTaTbH, PCAAKTHUPOBAHUC H KOPPCKTYpPa, BSaHMOﬂeﬁCTBHC C pCUCH3CHTAMU.

2. “Study the rheological properties of waxy oil with modified pour point
depressants for the South Turgai oil field in Kazakhstan.” TIlpoBenenue
OKCIICPUMCHTAJIBHBIX pa60T, C60p 1 aHaJIn3 JaHHBbIX, HAIIMCAHUEC TEKCTa CTaThu,
peaaKTUPOBAaHUE U KOPPEKTYpa.

3. Modification of copolymers based on olefin and maleic anhydride as pour
point depressant for waxy oils. [IpoBeneHue SKcreprUMeHTaIBHBIX paboT, cOop U
aHaJIM3 JaHHbIX, HAIIMCAHUC TCKCTA CTAaTbH, PCAAKTHUPOBAHHUC U KOPPCKTYpaA.

4. Amidation of Polyethylene-Acrylic Acid Copolymer as Pour Point
Depressants for Waxy Crude Oils. ®opmynupoBaHue HCCIeI0BATEIHCKON IPOOIEMEI,
IPOBEJACHUE SKCIEPUMEHTAIBHBIX PadoT, pa3paboTKa METOAOJIOTUH, cOOp U aHAIU3
JaHHBIX, HAIIMCAHUC TCKCTA CTATbH, PCAAKTHPOBAHNUC U KOPPCKTYPa, BSaHMOHCﬁCTBHe
C pCOCH3CHTAMU

5. CuHTe3 W uCCleOoBaHUE JNENPECCOPHON MpHUCAIKU g TapadUHUCTHIX
He(dTell Ha OCHOBE 0-OJIcPUHOB M MaJIeMHOBOrO aHrujpuaa. dopmMyinpoBaHHe
UCCJIEIOBATEeIbCKON  mpoOsieMbl,  pa3paboTka  METOJOJIOTHH,  MPOBEICHUE
OKCIICPUMCHTAJIbHBIX pa60T, C60p 1 aHaJIn3 JaHHbIX, HAIIMCAHUEC TEKCTAa CTaThH,
PEIAaKTUPOBAHHUE U KOPPEKTYpPa, B3AUMOJIEUCTBUE C PELICH3EHTAMH.

6. Modified ethylene-vinyl acetate copolymer as a depressant of pour point wax
oil. dopmynupoBaHue UCCIIEIOBATEIbCKON poOIeMBl, IpOBEICHUE
SKCIICPUMCHTAJIBHBIX pa60T, C60p 1 aHaJIn3 JAaHHBIX, HAIIMCAHUEC TCEKCTA CTAaThH,
peOaKTUPOBAHUE U KOPPEKTYpa.

7. Synthesis of malein anhydride based triple copolymers with acrylates to
improve low-temperature properties of diesel fuel. Mnentudukarus KIrOYEBBIX
aCIIEKTOB MCCIICAOBAaHUS, CTPYKTYpHpPOBaHUME MaTepualla, HaIHCAaHUE TE3HCA,
MOJATOTOBKAa BU3YAJIbHBIX MATEPUAJIOB, MPOBEPKAa COOTBETCTBUS (HOPMAIBHBIM
TpeOOBAHUSIM.

8. Synthesis and modification of Pour Point depressant (PPD) based on
copolymers of a-olefins and maleic anhydride for waxy crude oil. Uaentudukanus
KIIFOYCBBLIX ACIICKTOB HCCICAOBAHHA, CTPYKTYPUPOBAHUC MaATCpHajid, HAIIMCAHUC
Te3uca, MOArO0TOBKA BU3yaJIbHBIX MATEPUAIIOB, IPOBEPKA COOTBETCTBUS (DOPMATHHBIM
TpeOOBAHUSIM.

9. Development of nanostructured polymer additived emulsion types.
Nnentudukanus  KIIOUEBBIX  aCMEKTOB  HCCJIENOBAHUSA, CTPYKTYPHUPOBAHHUE
MaTcpraja, HAallMCAHHUC TC3HCA, IMOATOTOBKA BHU3YAJIbHBIX MATCPHAJIOB, IMPOBCPKA
COOTBETCTBUS (DOPMaTIBHBIM TPEOOBAHUSM.



10. JlempeccopHas mpucaaka, Croco0 MOJydeHus ajkuiaamuja (GpymapoBoit
KUCTIOTHl W TpPUMEHEHHE ankuwiamMuga (ymMapoBod KHCIOTHL. WaeHTudukaus
u300peTeHus, HCCIeOBaHWE MATEHTHOTO naHamadTa, pa3paboTka MPOTOTHIIA,
MOArOTOBKA TEXHUYECKON TOKYMEHTAllUH, HAllUCAHUE MMAaTEeHTHOW 3asiBKH, MPOBEPKA
U pEIaKTHPOBAHHE, B3aUMOJECHCTBHUE C MATEHTHBIMHU IOBEPEHHBIMHU, NMOATOTOBKA K
IKCIIEPTHU3E.

Kpatkoe conep:xanue quccepranmu.

Bo BBegeHuM T1puBeJcHA AaKTYaJbHOCTb JIUCCEPTALIMOHHOW paboOThl U
IIPEACTABIICHBI €€ OCHOBHBIE IOJIOKCHUS.

B nepBoii riaese auccepraldy IPEACTABICH AHAINW3 TEKYIIETO COCTOSHHUS
TEXHOJOTMYECKMX W HAy4YHBIX JOCTMKEHUH B O00JACTU CHUXKEHHUS BSI3KOCTH,
TEKy4eCTH W TEMIEpaTypbl TEKydyecTH He(pTH U HePTEnpoayKTOB. BbIsSBICHBI
OPUYMHBI U 3aKOHOMEPHOCTH 00pa3oBaHUs KPUCTAIIOB NapauHOB U acdaibTo-
cMmoso-napapuHoBbix oTioxkeHUH (ACIIO). Onrucanbl OCHOBHbBIEC BUABI MOJUMEPHBIX
JEMPECCOPHBIX MPUCATOK. Y CTAaHOBJIEHA B3aUMOCBSA3b MEXIY I'PYIIIOBBIM COCTABOM
He(dTH U niporieccoM obpazoBanus napa@uHoBbiX U ACIIO oTiIOXKEHUH.

Bo BTOpOIi r1aBe npuBEIEHBI CBEACHUS O HUCXOJHBIX PEAreHTax, METOJIbI
CUHTE3a TMOJUMEPOB M OCHOBHBIE METOJAMYECKUE JaHHBIE, KOTOpbIE OBbLIN
MCITOJIb30BaHbI IPH MPOBEJICHUH TUCCEPTALUOHHON pabOTHI.

Tperbsi r1aBa nocesieHa QU3NKO-XUMHUYECKUM CBOMCTBaM MHapapuHUCTON
He(TU U HEPTENPOAYKTOB, a TAKKE CUHTE3UPOBAHHBIX MOJUMepoB. [IpencraBineHsl
pe3yNbTaThl JAOOPATOPHBIX UCTIBITAHUS MOJTYUYEHHBIX COMOJIMMEPOB U TEPIIOIUMEPOB
B Ka4eCTBE JICTIPECCOPHBIX NPUCATOK AJ1 HePTU U Ju3eIbHOro TorumBa. [IpuBeneHsl
pe3ysbTaThl W3MEPEHUs TeMIEpaTypbl MOTEpH TeKyuyecTH HepTu Axkmaldynak u
Aurpicaii B IPUCYTCTBUU MOJYYEHHBIX AENPECcCOpHbIX mpucanok. Ilokazan sddexr
BJIMSTHUS TIPUCAJIOK Ha PEOJIOTMUECKHUE CBOMCTBA UcCieyeMbIX HeTeil. Onpeaenena
3¢ ()EKTUBHOCTh MHTUOMPOBAHUS MApPAPUHOOTIOKEHHUSI HAa YCTAHOBKE «XOJOIHBIN
nanery. llpencraBnensl pe3ysibTaTbl UCMBITAHUW 3(P(HEKTUBHOCTU JEIPECCOPHBIX
NpUCAA0K JJIA Nepe3anycka HehTenpoBoaa Ha MOJIEIbHOM TpyOOIpOBOIE.

B 3akiaoyeHuM npUBEACHBI OCHOBHBIE pE3YJbTaTbl M  BBIBOJABI IO
JMCCEePTAIIMOHHOM paboTe.



AHHOTALUA
Kyb6anos Omun O6aipacynyiabibiH 60073900 — MyHait XxuMuscol
MaMaHJIbIFbI O0obIHIIA Gunocodus nokTopsl (PhD) nopexecine yCchHBITFaH
" [Tapadunai myHaiaap MeH MyHail OHIMJICpIHIH TOMEH TeMIIepaTypaIbIK
KACHETTEPIH XKaKCAPTY YIIIH MOJUMEPJIi TETPECCOPIBIK KOCTaaap bl CHHTE3CY

XKoHe MoAN(UKanusiIay' aTThl TUCCEPTALUSICHIHA apHAIIFaH

Kipicne

byn KyMbICTBIH Makcatbl - Oajama COMNOJUMEpJIEpl CHUHTE3/IEY KOHE
MoAu(UKALMIIAY JIICIH d31pJey skoHe napadrH/I1I MYHaIap MEH MYHai ©HIMIEpPiHIH
PEOJIOTUSJIBIK ~ JKOHE TOMEH TeMIlepaTypalibl KACHETTEpiH JKakcapTy YIIiH
JEMPECCOPIIBIK  JKOHE JHUCIEprupiiey KacueTrrepi Oap Tapak Topi3ll  YIITIK
COMOJIUMEPJIEPl (TepIoTUMEpIEPAl) CUHTE3LY. 3ePTTEYAIH O3€KTUIIr - IMIETENIIK
aHaJorTapJaH KeM TYCIEWTIH Jenpeccopiap MEH JTUCHEprupiey KochajlapblH
a3ipJIey/ie JKaThIp. 3epTTEY/IIH >KaHAJBIFBI - aJlFall PeT MajeuH aHTUAPUJIl JKOHE O-
ojlepuH HeriziHAe OIp PpeakTOPJIbIK JMICHEH Oanama COMOJHUMEPJIEPIl OacTanKbl
aMUHJIEPMEH KOHE MailJibl CIUpTTEpMEH MoauduKkamusiay oaici a3ipiaenai. Keicka
Ti30eKkTi OyTWJIaMUH HETI3IHAEr COMoJUMEp MOJIU(PUKAIUSACHIHA HETI3eITeH
KocrmanblH 300 ppm Memmepid (ToHHa myHaiira 300 rpamMm) KOCy AWHAMUKAJBIK
TYTKBIpIBIKTE 0°C ke3inge 13 ece ToMmeHueryre, MyHaibiH ary HykTeciH 18°C-ka
TOMEHJIeTyre, napauHHIH TY311yiH 71% IeiiH Texxeyre »oHe MyHalIbIH CTaTUKAIBIK
BIFBICY KEpHEYIHIH TeMIepaTypachiHbiH (MyHail KYOBIPBIHBIH KaiiTa iCKE KOCY
temriepatypacbl) 13°C  Temenzaeyine okeneni. COHBIMEH Karap, TEPIOIUMED
HETI31HEr1 JeNnpeccopiblK JKoHE AucIeprupiiey kKocmacbiH "L" mapkanbsl au3enb
OTBHIHBIHA KOCYy aFy HYKTECIH JKOHE CYbBIK cy3rigeH oTkizy HykreciH (CFPP)
TOMEHIETET].

AKymbicTbiH 63ekTiairi. Kazakcranmarbl MyHail arbIMBIH JKaKCapTy >KoHE
napaduHHIH TY3UTyiH O01abpIpMayFa OailIaHbICThI FEUIBIMU-TEXHUKAJIBIK MOCEIeNepi
HIelly MYHai-ra3 eHepKoCciOiHIH MaHbI3/Ibl ACMEKTICIHE alHaJIbIN, *KaHAa MYHail KeH

OPBIHJAPBIH UTEPYI1H SKOHOMHUKAIBIK THIMAUIITT MEH peHTa0eIbILTIITIHE TIKEIeH acep
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ereqmi. JIYHMEXY3UIlK MyHalh ©HEpKociOl ayblp JKoHE IKOFapbl mapaduHmal
MYHalIapJplH YJecl apThill Kelle >KaTKAHIBIKTaH, aWTapibIKTall MaTepuaibIK
HIBIFBIHAAP MEH TEeXHUKAJBIK KUbIHABIKTApFa Tar 00Jiajbl, Ka3ipri yakbpITTa Oy yiec
37%-man 56%-ra naeitin OaramaHaapl, Oy ocipece Manrpinuiak TyOeri, OHTYCTIK
Topraii Oacceiini xxoHe KazakctaHHbIH 0acka aifMaKTapbIHAAFbl MYHAH K€H OPBIHAAPHI
ymriH e3ekrti. Kelbip enmepae Oyl MyHaWnmapabl OHAIPY THIMCI3 OOJIFaHIBIKTaH,
oJIap/ibl Kep KOWHAybIHAH ally KYMBICTapbl TOKTaThLITY1a.

Kazipri  yakpiTTa JKOfapel  mapapuHaAl  MyHaiapabl — TachkIMalay
TEXHOJIOTUSCHIHJA MYHAaWIbl KBUTYMEH OHJCY OJiCi »oHE MapuipyTi OOHBIHIIA
KbI3/IBIPY KEHIHEH KOJIIaHbUIA/bI, OYJ1 MYHAWIbI HET13ri KyObIpyiap apKbUIbl aiijay
MPOIIECIHIH PEHTAOCNBAUIIH TOMEHACTETIH alTapibIKTall MaTepuaiblK >KOHE
HHEPreTUKAIBIK IIBIFBIHAAPMEH OaiaHbICThl. MbIcalbl, Y3eHb KeH opHblHaH Camapa
tacbivanay nyHkriHe (ITIIC) meitin y3biHABIFE 1237 KM HErisri MyHail KyOBIpBI
OoMbIHIIA MyHalbl TackiMasigay yuriH 13 keabipy nemri O0ap. CoHFbl 2-3 kbuina
TaburKu ra3 OarachIHBIH OCYIH €CKEPE OTBIPBIN, OYJI TEXHOJIOTHS XUMHSUIBIK OHICY
OMICTEpIMEH, SFHM  JENpeccopiiapAblH  EHII3UIYIMEH CalbICThIpFaHia Oara
OocekesecTiriHe ToTen OepMENTIHI aHBIK 00JIabI, OJap HA31K alay JKaFaailiapbIHbIH
apTHIKIIBUTBIFBIHA K€, Al PEOJIOTHSUIBIK TMapaMeTpiiep MEH KpUCTaIIaHy HeMece
refnpAey TeMIepaTypalapblH cakTay Ke3inae KaOpuimanaapl. COHBIMEH Katap,
KBI3ABIPY TCIITEPIH cally JKOHE Talagany aiMaKThIH aya 0acceiHIHIH AKOJOTUSUIBIK,
KaraaiibiHa Tepic acep erenl. ¥kcac xarnail KyMmkosnb-ATtacy-Anamanbkoy MyHail
KYOBIpBIH1a OaliKaIabl.

OJeMJIET1 KETEeKII Jempeccop eHIIpymiiepiHiy 6aramapbl ToHHackiHA 6 000-
HaH 8 000 nomnapra aeiin e3repei, Oy )korapbl napaduH/I1 MyHaMIapbIH YiIeci MEH
MYHall MEH MYHail oHIMJIepiHIH OaFachIHBIH OCyiHE OAMIAHBICTHI Kb CAWBIH OCY/IC.

3epTTeyaiH MaKCATTAPBI

[TonmmMmepiti AempeccaHnT KOCHallapAbl CUHTE3/EY KOHE OJIaplbl aKKBIIITHIFbIH
KaAKCApTy *KoHE MapadUHHIH MIOTyIH TEXey *KoHE MYHal MEH JIU3ENbJIK OTHIHHBIH
TOTUly TeMIlepaTypachblH TOMEHAETY YUIIH 3amMaHayH (U3MKa-XUMUSIIBIK 9IICTEPAl

KOJIJIaHY apKbUIbI 3€PTTEY.
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3eprTrey MiHaeTTEPI

Bunun MoHoMepriepi HETi3IHJErT apHaibl MakKcaTTaFbl COMOJUMEPJIePIl
cuHTe3aey. KomonuMepriey NpoIeciHiH OHTAIbl peXUMIH TaHIAy - TEMIIeparypa,
MOHOMEPJIEP/IIH KOHILIEHTPAIUACH], aKbIPFbl OHIMHIH IIBIFBIMBI MEH MOJIEKYIAJIbIK
Maccachl YIIIiH OacTamaribl.

OPTYPIl Y3BIHABIKTAFbl Y3BIH TI30€KT1 TONTAPMEH CHHTE3CITEH COMOJIMMEP/Ii
Moaudukanusuiay. Moaudukaius pexxuMid 931piey, TeMIeparypa MEH KaTaau3aTtop
KOHIICHTPAIUSIChIHA OaiaHBICTB  MOAM(DUKAIMSUIAHFAH COMOJUMEP/IH —CaHJIBIK
HIBIFBIMBI YIIIIH.

ComnonumepiiH ~ QU3UKA-XUMUSIIBIK ~ Talaybl: JUHAMHUKAJIBIK  KapbIKTHI
HIAIIBIPATy APKBUIbI MOJIEKYIaNbIK Maccanbl aHbiKTay, FTIR sxone 1H xone 13C SAMP
CHEKTPOCKOMUSICHI APKbLIbI COMOIUMEPAIH (PYHKIIMOHAIIBIK KYPaMbIH aHBIKTAY.

KononumepiiH ary TeMneparypacblH TOMEHIETY TUIMAUIITIH OJaH 9p1 ChIHAY
YILIH TaHJaJdFaH nmapaduHl MyHannapIbH GU3NKa-XUMHSIIBIK TalAayhbl.

PeoMeTpusi keMeriMeH CUHTE3/ICITEeH CONoIMMepIep/IiH napaduH/Il MyHalabIH
PEOJIOTHSUITBIK KaCHeTTepiHe ocepiH 3epTTey. MyHalIbl TEPMUSUIBIK OHACY PEKUMIH
TaHAay >KOHE MOJMMEPJIIK KOCIIaHbIH MOJILIEPIH OHTAWIaHABIPY.

CononuMepiiH MOJIIIEPIHCI3 KOHE MOJIIIEPIHCI3 MYHAUIbIH JTUHAMHKAJIBIK
TYTKBIPJIBIFBIH, BIFBICY KEPHEYIH JKOHE aFry TeMIIepaTypachlH aHbIKTaY .

AFBIH KUCBIFBIHAH CHIHU BIFBICY KEPHEYIH aHBIKTAY.

[TapaduHHiH MyHalifra Ty3ulyiH "CybIK caycak' oniciMeH Texey OoilbIHIIa
CUHTE3/ICITeH COMOJIMMEPIIH HHITUOUTOPIIBIK oCcepiH Oaranay.

ComnonuMmepaepaid mapapuHIl MyHAHIBIH PEOJIOTHACHIHA ocepiH "Mojenbaik
KYOBIp" IKCIIEPUMEHTTIK KOHBIPFHICHIHA CHIHAY.

CuHTe3fienreH COMOJIMMEP/IH YakKblT ©Te Kelieé MyHaia TypaKTbUIBIFbIH
aHBIKTAY .

CuHTe3/IeNTeH COMOIMMEPIICPIiH TU3eTh OTHIHBIHBIH TOMEH TEMIIEPAaTyPabIK
KACHETTEpIHE dCEPiH 3epTTey.

JXKapblk MUKpPOCKOMHUSACHIH KOJJaHa OTHIPHIN, MYHail MEH AM3ENb OTHIHBIH

ONTHUKAJIBIK 3E€PTTEY.
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3epTTey O00BEKTISIEPI peTiHAE o-oNeUHIAEP MEH MaJeuH aHTHUIPHI
HeTi31Her1 noauMepiaep, MoauduKanusuiayra naijanaHbUirad O0acTanmkbl aMUHIEP
MEH MaiJibl CIUPTTEP XKoHE AKIIAOYIIaK *oHE ANIbICal KEH OPbIHIAPBbIHAH KOFaphI
TYTKBIPJIBIKTBl JKOHE JKOFaphl mMapauHAl MYHaWJIapAblH ary TeMIlepaTypachiH
TOMEHJCTY YIIIiH JIeTpeccopiap PETIHAC OPEKET €Te ajJaThlH TePIOIUMED.

3eprrey omicTepi. XKanmbl 3epTTey omicTeMECi CHHTETHKAIBIK, 3€PTTECYIILTIK
KOHE TPAKTUKAIBIK OeniMal KamTuabl. KosijaHbuiFaH oficTep: MOJUMEpIEy,
amuparusi, otepudukanus, SIMP, FTIR cnekrpockonusacel, ra3-CYWBIKTHIK
XxpoMaTorpadusachl, JKAPBIKTBIH JUHAMHUKAJIBIK IIANIBIPAybl, TYCKEH >KapbIK
MUKPOCKOIIbI, BHUCKO3UMETPHS, PEOJOTHS, MOJENbIIK KYObIpJIapAbl ChIHAY, CYBIK
caycak.

Koprayra yCcbIHBLIATBIH epeKesep:

MarneuH aHTUAPU/IL )KOHE 0-0JIePUHIEP HETI31HAET1 CONOJIUMEPIIEPAl CUHTE3ILY
YIIH Oip peakTopiibl 9IC 93IPJICH/ Il )KOHE OJIApAbl Y3bIH TI30€KT1 ajFallKbl aMUHIEP
YKOHE Mailyibl ciupTTepMeH Moaudukanusiay ofaici kacamasl. Kypsuibim FTIR sxone
NMR cnekTpoCKONUsIChl apKbLIbI AaHBIKTAJBI, aJ1 MOJICKYJIAJIBIK Macca JUHAMUKAJIBIK
YKaPBIK MIAMBIPATY aPKBLIBI OJIIICH/I].

AKpunarrap JKoOHE€ MAaJeMH aHTUAPUJIl HEri3IHJErl KaTy TeMIlepaTypachiH
TOMEHJICTETIH JKOHE NMCIEPTreHTTIK KacueTTepl Oap Teproiaumepiepll aimy oaici
xacanabl. Tapak Topizal moimMepAiH KypeuibiMbl FTIR criekTpockonmusichl apKbUIbI
CUTIATTAJIJIbI KOHE OHBIH MOJICKYJIAJILIK Maccachl JUHAMHUKAJIBIK YKAPBIK IIAlIbIpaTy
apPKbUIBI OJIIICH/].

JlaMbIFaH AenpeccaHT Kocnalap MYHAMIIapJblH TOMEH TEMIIEPATypaIbIK KOHE
PEOJIOTHSIIBIK ~ KACHETTEpIH  JKaKCapTaTbIHbl  AHBIKTAJbI, MYHaWIBIH  Kary
temriepatypacbiH 15°C-ka neiiH TOMEHAETY pacTali[bl, PEOJIOTHUSIIBIK KOHE TOMEH
TeMIepaTypajblK ChIHAKTapMEH.

Teprnonumep HeriziHAEri KaTy TEMIIEpaTypachlH TOMEHJETETIH JKOHE
JUCTIEPTEHTTIK KOCIIAHBIH >Ka3Fbl TU3€JIb OTHIHBIHBIH KaTy TemrepaTrypackiH 15°C-ka

JeWiH KoHE CYBIK CYy3rijey ThIFbIHAany HYKTeciH 3°C-kKa JeliH TOMEHACTETiHI
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aHBIKTANbI, OYJI 3epTXaHaJIbIK ChIHAKTAPMEH 3>KOHE MapaduH KpUCTaIIapbIHbIH
MOPQOJIOTUSACHIH TalJIayMEH PaCTaJIIbI.

Monenbai KyObIpAa JaMbIFaH ACTPECCAHT KOCMAChIH KOJAAaHy apKbUIbl KaTy
TEeMIIepaTypachiH TOMEHJIETY KOPCETUII1

ACTIO Ty3unyiH OoyplpMay VINIH JaMbIFaH JENPECCAaHT KOCIAIaphIHBIH
MHTHOMpIEY KabieTi »oFaphl THIMIUIITIH KepcerTi, 0w "CybIK caycak" omiciMeH
ChIHAKTapMEH pacTajjibl.

ZKYMBICTBIH FBUIBIMH KaHAJBIFBI. T130€K Y3BIHIBIFBI SPTYPIIL a-osedunaepi
O0ap MaJieMH aHTUAPUJIIHE HETI3ENTeH TMOJUMEpAl JACNPEecCaHT KOoCMalapbIHbIH
cuHTe3l kacaimel: gpoxeuneH-1 (DDC-MA), terpamenen-1 (TDC-MA) xone
oktazaened-1 (ODC-MA).

CuHTE3eNIreH COMOJIMMEP/Il  OPTYPJl Y3bIHABIKTAFbl achajibl TONTapMeEH
MoudUKanusIay IbH 01p KazaHabIK 9/1ci a3ipaeHal. ODC-MA cononumepi 0ec Typai
OacTankbl aMUHEPMEH (OKTaJCIIIIAMUH, TeKCACIIHIIAMUH, TeKCUIIAMHH, Oy THIIaMUH
KOHE OCH3UJIAMHUH) >KOHE OPTYPJl Y3bIHABIKTAFbl Malibl cIUpTTEpMeH (OyTaHoI,
reKCaIeKaHoJ, OKTaJACKaHOJ) MOAUDUKAIUSIIaH TbI.

OxranenunMeTakpuiaaT, MaJeruH aHTHAPUII >KOHE OyTWIIaKpWIIaT HETi31HIEri
ywtik conosumep cuHrte3l (L) mapkanbl gu3eib OTBIHAAPHI YIUIH JEMpeccaHT-
JMCTIEPCUSITBIK KOCIIAa PETIH/IC Maii1ajiaHy YIIIiH 931pJIeHTeH.

CuHTe3eNnreH XoHe MOAU(PUKAIUSIIAHFAH COMOJIMMEPIEPIiH KypblabiMbl 1H
xoHe 13C SMP xone HUK-Dypbe CHEKTPOCKONUACH apKbUIbl  PacTasibl.
Comnonumepiepaid  (QU3MKaIBIK KAaCHETTepl: MOJEKYJIadblK Maccachl, MEHIIIKTI
TYTKBIPJIBIFBI  KOHE OalKy TeMmIepaTypachkiMeH aHbIKTanaapl. [lommmeprnepain
MOJICKYJIAJIBIK CajMaFbl MEH MCHIINIKTI TYTKBIPJBIFBIHBIH MOHJEPI apachiHa
KOPPEJAILNS KOPCETIITEH.

CuHTe3/1eNITeH  COMOIUMEPIEPAiH JEeNPeccaHT Kochanap peTiHAe TUIMILUIIT
ToNenieHal, onap Axkmabyiak xoHe ATIpicail KeH OpBhIHIApbIHAAFbl MYHalmapia,
cornai-ak [IKOIl nmu3ens oTbiHBIHAA 3epTTenml. JlempeccusuiblK KocmalapablH
TUIMJIIITT 9PTYPAL 3€pTTEy OAICTEPIMEH ANIENACH/1, MbICAJIbl: MYHAl JKOHE MYHa

OHIMJIEPIHIH KYHBUTy TEMIepaTypachlH aHbIKTay, PEOMETpHs, CYBIK caycak,
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onTUKaiblK Mukpockonusi. Payan-Hanko 51-02 pgempeccaHT  KocmachbIMEH
CaJIBICTBIpFaHAQ CHUHTE3JICNINeH KOocHalapAbplH mnapaduHIl MyHallapra ocepiH
CaJIBICTBIPMAJIBI  PEOJIOTHSUIBIK ChIHAKTap SKyprizunai. 3eprrey HoTikenepi ODC-
MA/BA kocnacel MeH Rauan-Nalco 51-02 kocrnacel Oip/eit THiM/Ii eKeHIH KOpCeTe/Ii.

ODC-MA/BA KoOCHAachIHBIH TOXKIpUOENIK CBHIHAK CTEHAIHE 9CEpiH ChIHAY
«I'HIIC Kymken — I'HIIC b.KymaranueB» MyHail KyObIpbl OOMBIHILIA KOCHACHI3
TachIMaJJIaHaTbIH AKIIaO0yJIaK MYHaWbIHBIH E€CENTENreH MaKCHUMAaJbl CTaTUKAJIBIK
BIFBICY KepHeyiHe (2,86 Ila) kom sxerkizimeriHin kepcerti. 11°C, ODC-MA/BA
enrizrenyie —2°C temrneparypaja.

JIu3enpaiKk OTBIHHBIH TOMEH TeMmmepaTtypaiblk kKacuerrepi ODMA-MA-Bakr
wone BASF dupmaceineiy Keroflux 6100 koMMepuusiIbIK J€NpeccaHT KOCHAChIH
MeJIIIepyiey apKbUibl KepceTunni. CHHTE3AeNreH NenpeccusuiblK KocmaHbiH -27°C
MoHiHe keTeTiHl kepceTinal, Oyn Keroflux 6100 xoMMepUMSIBIK KOCHACHIHBIH
9CEpIMEH CAJIBICTBIPYFa 00JIaIbI.

KYMBICTBIH FBUIBIMH MAaHBI3ABLIBIFBL. ManenuH aHTUJIpUAIHE >KOHE O-
oneUHTE HETI3JIENTeH aybICTalibl COTOJIMMeEpJepai OacTankpl aMHUHACPMEH >KOHE
MaMJIbl CIUPTTEPMEH MOAUUKAIMSIIAY YIIIH O1p BIABICTHI 9IC d3ipaeHai. MyHaiira
KOCIa KOCY JTWHAMHUKAIBIK TYTKBIPJIBIKTHIH, MYHAUIBIH KYHBLTY TEMITepaTypaChIHBIH
TOMEH/Iey1HEe, MapauHHIH IOryiHIH TEXEIYIHE dKOHE MYHANIBIH COHFbI CTATUKAJIBIK
BIFBICY KEPHEYIHIH TeMIIepaTypachlHbIH TOMEHJICYIHE OKEJIETIHI aHBIKTAJIbl. ¥3bIH
JKOHE KbICKA TI30€KTI akpuiaTTapAaH Tapak Topi3l TePHoUMEDP HET131HAEe JU3EIIbIIK
OTBIHHBIH KYIO TEMIIepaTypachlH JKOHE CY3TIIITIK IIEKTI TeMIepaTypachiH
TOMEHCTETIH ICTPECCAHT-AUCTICPCUSITBIK KOCIIAaHbI ATy 9/1iC1 931pJICH/II.

/KYMBICTBIH TPaKTHKAJBIK MaHbI3ABLIBbIFBI. [lleTenmik aHamorrapmeH
0ocekeneceTiH xoHe KazakcTan PecmyOnnkachiHBIH MyHal-Ta3 cajlaChlH JaMBITY/IbIH
O0acbIM OarbITTapblHa colikec KeneTiH «Ly» Mapkanel napaguuil MyHail MEH IU3ellb
OTHIHBIHA apHAJFaH OTAaHJBIK JEMPECCAHT-TUCTIEPCTI KOCMmamapasl d3ipiaeyae,
Kazakcran PecmyOnukachiHBIH — FRUIBIMU-TEXHUKAIBIK ~ JaMYJbIH  cajlaapaiblk
xwocnapbigaa (FFTXX) kepcetinren. 3epTrey :KYMbICBIHBIH HOTHXKEIIEP] dcipece MyHait

OHJIIPY >KOHE MyHail eHJey ©HEpKaciOl YIIiH MaHbI3bI OOMBIN KepiHenal, Oy jkaHa
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’KOHE 1CKe KOCBUIFaH MYHAall KE€H OPBIHIAPBIH UIepy MEH UTepy/AiH 3KOHOMHUKAIIBIK
OPBIHJIBUIBIFBI MEH PEHTAOCBIUTITIHE TIKEJICH ocep eTe/Il.

OTinimn OepywiHiH Keke YyJieci IUCCEPTAIUSIIBIK 3EPTTEYIiH OapiIbIK
Ke3eHJEepiHe, FhUIBIMHU >KYMBICTBI KOCTapiayfa, 3epTTey MaTepHalblH KMHAKTayFa,
OTaHIIBIK >KOHE IIETENIIK FBUIBIMU ONeOMETTEpal TEpeH TajaayFa, HOTWKEIEP/Il,
3epTXaHAIBIK JKOHE AacHalThlK MOJIIMETTEepAl Taljgay MEH HWHTepHpeTanusiiayra,
OJIap/bIH TIKEJEeW KAaThICYbIHAH TYpPalbl. XKYyHeley, alblHFaH HOTHXKEIep Il CUMaTTan
OTBIPBIN MITIMETTEPAl OHJIEY, AUCCEPTAIMSHBIH KOJIKa30achlH a3y >KoHe kobanay,
OpBIHIAJIFaH KYMbIC OOMBIHINIA HET13T1 OachLIBIMIAP.

KyMBbICTBIH MAaKYJIJIaHYblI. Hotmxkenep KeJnect XaJIbIKAPaJIbIK
KoH(DepeHIrsIIapaa YChIHBUIIBI )KOHE TATKbIIaH/IbI:

AntemiHmel - XanelkapanblK — [lomumep  FeutbiMbiabiy  Anrel  IllenTepi
Cumnosuymsl. bynanewr, (Benrpus), 2019. C.C. KoxabekoB, A.A. XKyb6anos, XK.
Toxrap0Oaii. J[M3e1b OTHIHBIHBIH TOMEH TEMIIEPATYPaAJbIK KACUETTEPIH KaKCapTy YIIIH
aKpuiIaTTapMEH MaJIeuH aHTHIPUI1 HET131HE YIITIK COMOJIUMEPIIEp/ll CUHTE3/IEY.

6-111B1 XanbIKapalibIK Heri3ri JKoHE KonmanOansr Frutbimpaap
Koudepennuscoinbiy enoexrepi, 27-35. (Manaizus) 2020. Koxabexos, C. C.,
Kyb6anos, A. A., Jlouenos, b. K., MaxmeroBa, A. P., xone Abaes, T. b. I1apadunni
IIMKI MYHaiifa apHainfaH o-oJeUHIAEpP MEH MaJeHH AaHTUAPHJIL COMOJIUMEpIepi
HETI31HJIe KaTy TeMIepaTypachlH TeMeHaeTeTiH Kocrnanbl (PPD) cuntesney >xoHe
moaudukanusuiay. https://doi.org/10.1007/978-981-16-4513-6_3

V International Conference on Colloid chemistry and Physicochemical
mechanics Saint-Petersburg (Russia). S.S. Kozhabekov A.A. Zhubanov, Zh.
Toktarbay. Development of nanostructured polymer additived emulsion types//, 2018,
294-295

Kapusnansimaap. OpblHOaNFaH JKYMBICTapabIiH HoTwkeaepi 10 FeutbiMu
YKYMBICTa KOPCETIIITEH, OHBIH 1IIHJIE:

- 2 makana Clarivate Analytics Web of Science aknapartsix 6a3ackl OOHbIHIIA
umnakT-pakropel Oap Hemece Elsevier Scopus nepekrep 0Oa3achiHa eHTi3LITeH

XaJIBIKAPAJIBIK FBUIBIMU KypHaIAapaa,
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- 4 wmakana Kazakcran PecnyOmmkacel OKy-arapTy MHMHHUCTPJITiHIH bitim
caJlachlHJIa caraHbl KAMTaMachl3 €Ty KOMUTETIHE OaFbIHATHIH KYypHAJIAAp/a,

- 3 XaJmplKapasiblK, FBHUIBIMA CHMIIO3UYMIAp MEH KOH(EPECHIUIAPIbIH
TE3UCTEPIH/IC.

- 1 Kazakcran PecryOnmKkachIHBIH Al aapl MOJIEI TATEHTIHIE.

FouibiMu 1amy OarbITTapblHA HeMece MeMJIEKeTTIK Oarmapiamajiapra
CoMKeCTIri

Huccepramus «Kazakctan PecmyOnukachlHBIH OTBIH-DPHEPIeTHKA KEIICHIH
naMbITyabsIH 2023 — 2029 sxpuigapra apHaIFaH TYKbIPbIMIaMackl IMICHOEpiHe, aTal
aliTKaHJa, MYHail eHepkociOiHe apHanmraH 2.4 TapMakka coiikec kenemi. MyHai
TacbiManiay MHQPaKypbUIBIMBIH JAMBITY XKOHE MYHall MIMKI3aThIH 1K1 HapbIKKa
YKETKI3yI1H TYPaKTBUIBIFBIH KaMTaMachl3 €Ty €JJIIH YHEPreTHKAIBbIK KayIlCi3irid
KamMTaMachl3 €Ty YIIIH aca MaHbI3bl OOJbIN TaObuIaAbl. Ockbutaiiina, Oy KYMBIC
Kazakcran PecnyOnuKachlHbIH OTBIH-3HEPreTUKa KEIICHIHIH TYPAaKThl JaMybIHa
MaHBI3/IbI yJiec O0JIbIN TAOBLTIATHIH OCHI HET13T1 aCIEKTIIEP Il HhIFAUTyFa KOMEKTECETIH
MyHaipl TacklMangay THIMAUINH apTThIPAThIH JEMPECCUSIIBIK KOCHalIapAbl
3epTTEYTe KOHE TaMbITyFa OarbITTaJIFaH.

bya axymbic 2018-2020 xeimmapra apHamFaH KasakcTaH —MyHai-Tas3
OHEPKACIOIHIH CTpATErHsUIbIK >KOHE KOJAaHOambl MIHAETTEPIH MIENly TaKbIPbIObI
OolibiHIIa  OaFgapiiaMajiblK-MaKCaTThl  KapKbUIAHABIPY  JK00achl  IIEeHOEpiHJe
Kyprizinmi. 2-6emiM. "MyHaif-ra3 eHepKociOiHE apHajFaH apHAbl MaKCaTTarbl
MOJIMMEPITIK KOcTajap CUHTe3ey TexHoyoruschiH a3ipiaey” BR05236800, conmaii-ak
2020 xputrbr 24" kapamagarsl Ne "335" kemicimmapter 6oibinma KN MES RK
AP08855445  TtaxpippiObl  OoiibiHIna  'Tlapadunnmi  MyHalinapra — apHaJFaH
JEMPECCOPIIBIK KOCTIAJIap PETiH/AE BUHWJI MOHOMEpJIEP! HETi131H/Eer1 COMmoIuMepIIepai
CHUHTE3/Iey JKoHE MoauduKanusiay” FhUIBIMU-3€PTTCY TPAHTTHIK Kap KbLIaHIBIPY
»K00ackl meHOepiHe.

Opoip 6achbUIBIM/BI JAWBIHAAYFA JOKTOPAHTTHIH KOCKAH YJieci

1. “Synthesis of copolymers based on maleic anhydride and a-olefins and

modification with primary amines as pour point depressant (PPD) for waxy crude oils™.
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3epTTey MacelleCiH TYKbIPbIMJIAY, 9JIICTEMECIH Kacay, SKCIIEPUMEHTTIK KYMBbICTApbI
KYPri3zy, MOJIMETTEP/l KUHAY JKOHE Tajjay, MakKajla MOTIHIH a3y, pelakiusiay
KOHE TY3€TY, PELICH3CHTTEPMEH 03apa OPEKETTECYy..

2. “Study the rheological properties of waxy oil with modified pour point
depressants for the South Turgai oil field in Kazakhstan.” DxcrmepumeHTTIK
KYMBICTapJIbl KYPrizy, MOIIMETTEp/l KMHAY JKOHE Tajjiay, MakKalia MOTIHIH XkKa3y,
OHJICY JKOHE TY3ETY.

3. Modification of copolymers based on olefin and maleic anhydride as pour
point depressant for waxy oils. DKCIEpUMEHTTIK KYMBICTap/Ibl KYPrizy, MOJIIMETTEP/I1
YKUHAY JKOHE Tajjiay, Makajla MOTIHIH a3y, OHJIeY JKOHE TY3€eTY.

4. Amidation of Polyethylene-Acrylic Acid Copolymer as Pour Point
Depressants for Waxy Crude Oils. 3epTTey Mocenecit TYKbIpbIMAAY, SKCIIEPUMEHTTIK
KYMBICTAPABI )KYPri3y, 9[IICTEMEHI 931pJiey, AEPEKTEP/Il )KUHAY KOHE TajAay, MaKala
MOTIHIH a3y, peAaKIUsIay )KOHE TY3€TY, PELIEH3EHTTEPMEH 03apa OPEKETTECY.

5. CuHTe3 M HcCIenoBaHUE JIETIPECCOPHOM MPUCAAKU JJs MapadUHUCTBIX
He(Teld Ha OCHOBE 0-0J€(MHOB U MAJIEUHOBOIO AHTUApPHIA. 3EpPTTEY MOCEJIECIH
TYKBIPBIMJIAY, OMICTEMECIH jkKacay, OKCIEPUMEHTTIK >KYMBICTapIbl JKYpTi3y,
MAJIIMETTEP/I1 )KUHAY JKOHE Tajliay, Makaja MOTIHIH )Ka3y, peJaklusiiay KOHE TY3€TY,
pEIICH3EHTTEPMEH 03apa OPEKETTECy.

6. Modified ethylene-vinyl acetate copolymer as a depressant of pour point wax
oil. 3epTTey MaceneciH TYXbIPbIMIAY, SKCHEPUMEHTTIK >KYMBICTApIbl KYpri3y,
MOJIIMETTEP/11 )KUHAY JKOHE TallJlay, MaKaJla MOTIHIH JKa3y, OHIEY JKOHE TY3eTy.

7. Synthesis of malein anhydride based triple copolymers with acrylates to
improve low-temperature properties of diesel fuel. 3epTTeyain Herisri acrmekTiIepiH
aHBIKTAY, MAaTepUANIbl KYPBUIBIMIAY, AUIUIOMIBIK JKYMBICTHI Ka3zy, KOPHEKI
MaTepuaniapabl AaibiHaay, popMaibabl TalanTapFa COMKECTITH TEKCEpy.

8. Synthesis and modification of Pour Point depressant (PPD) based on
copolymers of a-olefins and maleic anhydride for waxy crude oil. 3eprreynin Herisri
aCMEKTUICPiH aHBIKTAy, MaTepHaJIbl KYPBUIBIMAAY, TUTIJIOMIIBIK JKYMBICTBI JKa3y,

KOPHEK1 MaTepuangap/isl Jaibiaay, GopMaiibabl TalanTapFa COUKECTITIH TEKCEPY.
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9. Development of nanostructured polymer additived emulsion types.
3epTTeyAiH HErI3rl aCMeKTIJIEPIH aHBIKTay, MaTEepHaNIbl KYPhUIBIMAAY, TUTIIIOMJIBIK
KYMBICTBI JKa3zy, KOpHEKI Marepuanmapipl malbiHAay, (OopMaibIbl TayanTapra
COMKECTITIH TEeKCepYy.

10. JlenpeccopHasi mpucajka, CIoco0 MOIy4YeHHs alKwiamuga (GpymapoBoii
KHCIIOTBI W TIpUMEHEHWE alKuiamMuaa (ymMapoBOH KHUCIOTHL. OHEpPTaOBICTHI
COMKECTEHIIPYy, MAaTeHTTIK JaHAMAa(TTHIK 3epTTeysep, TOKIPUOESTIK YATIHI d31piey,
TEXHUKAJBIK KY’KaTTaMaHbI JaibIHIay, TATEHTTIK OTIHIMII a3y, Kapay KoHE OHJIEY,
MATEHTTIK CeHIM OUTAIPUIreH OKUIIEPMEH 3apa 9peKeTTecy, capanTamara JaibIHaay.

JuccepranMsiHbIH KbICKAIIA MA3MYHbI.

Kipicne mguccepTalusuiblK >KYMBICTBIH ©3€KTUIINH CUNATTAWIbI KOHE OHBIH
HET'13T1 epeKeNepiH YChIHAIbI.

Bipinmi TapayslHga MyHaili MEH MyHail OHIMJIEPIHIH TYTKBIPJBIFbIH,
aKKBIIITBIFBIH ~ JKOHE  KYHBUTy  TEMIEpaTypachlH TOMEHACTY  CaJachIHIAFhI
TEXHOJIOTUSIIBIK KOHE FHUIBIMU JKETICTIKTEP/IIH Ka31pTi JKaFaaiiblHa Taiaay KacaylFaH.
[Tapaduu KpuCTaIIapPBIHBIH XKoHE ac(anbTThl-IIANBIPIbI-NapaduHIl [eTTHAUIEPAIH
(APIIJI) maitna 6oy cebenTepi MeH 3aHABIILIKTaphl aHbIKTa b1 [lomMep i 6acaThiH
KOCTIJIAPJIbIH, HETI3T1 TypJepl cumartrajfadH. MyHalblH TOMNTHIK KypaMbl MEH
napaduHAIK KoHE mapadUHAIK MOTTHAUIEPAIH TY311y Ipolieci apackiHaa OailiaHbIC
OpPHATBUIJIBI.

Exinmi Tapayna Oactankpl peareHTTEp, MOJMMEPJIEPl CUHTE3ACY oAicTepi
YKOHE JUCCEPTALUSIIBIK KYMBICTHI OPBIHIAY/Na MalJalaHblIFAaH HETI3T1 dJIICTEMENIK
MOJIIMETTEP TypaJibl aKmapaT OepiireH.

Yminmi Tapayna napadusai MyHail MeH MyHall ©HIMJIEpIHIH, COHBIMEH KaTap
CUHTE3/ICIITCH MOJUMEPIIepAiH HU3HKA-XUMUSIIBIK KACUETTEpIHE apHaIFaH. AJIbIHFaH
COTIOJIUMEPJIEP MEH TEPIOIMMEpIepAl MYHall MEH [W3elb OTHIHBIHA JIEMPECCAHT
KOCTIaJIap PETIHJIEC 3epPTXaHAJbIK ChIHAY HOTHXKelepl OepuireH. AKmaOyiak >KoHE
Alpicaii MyHaWBIHBIH KYWBLTY TEMIIEPATypPachlH aJIbIHFaH JENPECCAHT KOCTanap IbIH
KATBICBIHA  OJIIEY  HOTHXKEJNepl KENTIpUIreH. 3epTTeNeTiH  MyHallap/bIH

PEOJIOTHSNIBIK  KacHEeTTepiHe KocmanapAblH acepl kepceTtuireH. «CybIK caycaky
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KOHJIBIPFBICBIHBIH, KOMETiIMeH napadUuH/I1 TYHABIPYIbl TEXEY THUIMJILIIT aHBIKTaJJIbI.
Mopenpaik KyObIpa MyHaid KYOBIpBIH KalWTa 1CK€ KOCY VIIIH JIeTIPecCaHT
KOCHaJIapAbIH TUIMJIUTITIH ChIHAY HOTHXKENEpl OepiireH.

KopbITBIHABIIA HUCCEPTANUSIBIK JKYMBICTBIH HETI3T HOTIDXKENEpi MEH

KOPBITBIHBLIAPHI OEpisIreH.
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Abstract
of the dissertation submitted for the degree of
Doctor of Philosophy (PhD) in the specialty 60073900 — Petrochemistry
by Zhubanov Amin Abdirasululy
“ Synthesis and modification of polymer pour point depressants to improve the

low-temperature properties of waxy oils and petroleum products”

Introduction

This work aims to develop a method for synthesizing and modifying alternating
copolymers and to synthesize comb-like ternary copolymers (terpolymers) with pour
point depressant and dispersant properties used as pour point depressants to improve
the rheological and low-temperature properties of waxy crude oils and petroleum
products. The relevance of the research lies in the development of pour point
depressants and dispersant additives that are not inferior in effectiveness to foreign
analogs. The novelty of the research is that for the first time, a one-reactor method for
modifying alternating copolymers based on maleic anhydride and a-olefin with
primary amines and fatty alcohols has been developed. The addition of an additive
based on a copolymer modified with short-chain butylamine in the amount of 300 ppm
(300 grams per ton of oil) leads to a reduction in dynamic viscosity up to 13 times at
0°C, a decrease in the pour point of oil by 18°C, inhibition of wax deposition up to
71%, and a reduction in the critical static shear stress temperature of oil (restart
temperature of the pipeline) by 13°C. Furthermore, the addition of a pour point
depressant and dispersant additive based on a terpolymer to diesel fuel grade “L” leads
to a decrease in the pour point and the cold filter plugging point (CFPP).

Relevance of the work. Solving scientific and technical problems related to
preventing wax deposition and improving oil flow in Kazakhstan is becoming a crucial
aspect of the oil and gas industry, directly impacting the economic efficiency and
profitability of developing new oil fields. The global oil industry faces significant
material costs and technical difficulties due to the increasing content of heavy and high-

wax crude oils, currently estimated to range from 37% to 56%, which is especially
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relevant for oil fields in Kazakhstan, such as the Mangyshlak Peninsula, the South
Turgai Basin, and other regions. In some countries, due to the unprofitability of
extracting these oils, operations to extract them from the earth's depths are being
abandoned.

Currently, the technology of transporting abnormally high-wax crude oils widely
uses the method of thermal treatment of oil and en-route heating, associated with
significant material and energy costs, which reduce the profitability of the oil pumping
process through main pipelines. For example, for transporting oil from the Uzen field
to the Samara transfer point (PPS) with a length of 1237 km along the main oil pipeline,
there are 13 heating furnaces. Considering the rise in natural gas prices over the past
2-3 years, it becomes obvious that this technology does not withstand price
competitiveness compared to chemical treatment methods, i.e., the introduction of pour
point depressants, which have the advantage of gentle pumping conditions while
maintaining acceptable rheological parameters and temperatures of crystallization or
gelation. Moreover, the construction and operation of heating furnaces negatively
impact the ecological condition of the air basin in the region. A similar situation exists
on the Kumkol-Atasu-Alashankou oil pipeline.

The prices of the world's leading manufacturers of pour point depressants range
from $6,000 to $8,000 per ton, increasing annually due to the growing share of
abnormally high-wax crude oils and rising oil and petroleum product prices.

Research objects

Synthesis of polymer depressant additives and their study by modern physical
and chemical methods to improve fluidity and inhibit paraffin deposition and reduce
the pour point of oil and diesel fuel.

Research subjects

Synthesis of special-purpose copolymers based on vinyl monomers. Selection of
the optimal copolymerization process regime - temperature, concentration of
monomers, initiator for yield and molecular weight of the final product.

Modification of the synthesized copolymer with long-chain pendant groups of

varying lengths. Development of the modification regime depending on the
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temperature and catalyst concentration for the quantitative yield of the modified
copolymer.

Physico-chemical analysis of the copolymer: determination of molecular weight
by dynamic light scattering, functional composition of the copolymer by FTIR and 'H
and *C NMR spectroscopy.

Physico-chemical analysis of waxy crude oils selected for subsequent testing of
the copolymers for pour point depression efficiency.

Investigation of the synthesized copolymers' effect on the rheological behavior
of waxy crude oil by rheometry. Selection of the thermal treatment regime of oil and
optimization of the dosage of the polymer additive.

Determination of dynamic viscosity, shear stress, and pour point of oil without
and with the dosage of the copolymer.

Determination of critical shear stress from the flow curve.

Assessment of the synthesized copolymer's inhibitory effect on wax deposition
in oil using the "cold finger" method.

Testing the copolymers' effect on the rheology of waxy crude oil on an
experimental setup "Model Pipeline."

Determination of the synthesized copolymer's stability in oil over time.

Investigation of the synthesized copolymers' effect on the low-temperature
properties of diesel fuel.

Optical studies of oil and diesel fuel using a light microscopy.

The research objects were polymers based on a-olefins and maleic anhydride,
primary amines, and fatty alcohols used for modification and capable of acting as pour
point depressants to prevent wax deposition and reduce the pour point of highly viscous
and high-wax crude oils from Akshabulak and Ashysai fields, as well as a terpolymer
based on octadecyl methacrylate, maleic anhydride, and butyl acrylate for studying the
low-temperature properties of diesel fuel.

The subjects of the study were:

The reaction of forming comb-like copolymers by free-radical polymerization.

Synthesis of copolymers based on a-olefins and maleic anhydride.
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Synthesis of terpolymers based on acrylates and maleic anhydride.

Modification of synthesized copolymers with primary amines and fatty alcohols.

Determination of the physico-chemical properties of synthesized and modified
copolymers.

Testing the obtained copolymers on crude oil from the Ashysai and Akshabulak
fields, studying the effect of synthesized and modified copolymers on the temperature,
viscosity, and rheological properties of the studied oils.

Optical methods for studying the process of wax crystal formation in oil in the
presence of pour point depressants under temperature reduction conditions.

Testing the obtained copolymers for pour point depression efficiency on a model
pipeline.

Testing the obtained terpolymers to improve the low-temperature properties of
diesel fuel.

Optical methods for studying the process of wax crystal formation in diesel fuel
in the presence of pour point depressants under temperature reduction conditions.

Research methods. The general methodology of the research includes synthetic,
research and practical parts. The methods of polymerization, amidation, esterification,
NMR, FTIR spectroscopy, gas-liquid chromatography, dynamic light scattering,
incident light microscope, viscometry, rheology, testing on a model pipeline, cold
finger were used.

Provisions for defense. A single-reactor method for synthesizing copolymers
based on maleic anhydride with a-olefins and modifying them with long-chain primary
amines and fatty alcohols was developed. The structure was determined using FTIR
and NMR spectroscopy, and the molecular mass was measured using dynamic light
scattering.

A method for obtaining terpolymers with pour point depressant and dispersant
properties based on acrylates and maleic anhydride was developed. The structure of
the comb polymer was characterized by FTIR spectroscopy and its molecular mass by
dynamic light scattering.

It was established that the developed depressant additives improve the low-
temperature and rheological properties of waxy oils, reducing the pour point of oil by
up to 15°C, as confirmed by rheological and low-temperature tests.

The depressant-dispersant additive based on the terpolymer was found to lower
the freezing point of summer diesel fuel by up to 15°C and the cold filter plugging
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point by up to 3°C, as confirmed by laboratory tests and the analysis of wax crystal
morphology.

Tests of waxy oils in a model pipeline using the developed depressant additive
showed a reduction in the pipeline restart temperature.

The inhibitory capacity of the developed depressant additives to prevent the
formation of asphaltene-resin-paraffin deposits (ARPD) showed high effectiveness,
confirmed by tests using the Cold Finger method.

Scientific novelty of the work. A synthesis of polymer depressant additives

based on maleic anhydride with a-olefins of different chain lengths has been
developed: dodecene-1 (DDC-MA), tetradecene-1 (TDC-MA) and octadecene-1
(ODC-MA).

A one-pot method for modifying the synthesized copolymer with pendant groups
of various lengths has been developed. The ODC-MA copolymer was modified with
five different primary amines (octadecylamine, hexadecylamine, hexylamine,
butylamine, and benzylamine) and fatty alcohols (butanol, hexadecanol, octadecanol)
of varying lengths.

A synthesis of a ternary copolymer based on octadecyl methacrylate, maleic
anhydride and butyl acrylate has been developed for use as a depressant-dispersant
additive for grade (L) diesel fuels.

The structure of the synthesized and modified copolymers was confirmed by 1H
and 13C NMR and IR-Fourier spectroscopy. The physical properties of the copolymers
are determined as: molecular weight, intrinsic viscosity and melting point. A
correlation is shown between the values of molecular weight and intrinsic viscosity of
polymers.

The effectiveness of the synthesized copolymers as depressant additives has
been demonstrated; they have been studied in oils from the Akshabulak and Ashchysai
fields, as well as in PKOP diesel fuel. The effectiveness of depressant additives has
been confirmed by various research methods such as: determination of the pour point
of oil and petroleum products, rheometry, cold finger, optical microscopy.
Comparative rheological tests of the effect of synthesized additives on paraffinic oils

were carried out in comparison with the depressant additive Rauan-Nalco 51-02.
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Research results show that the ODC-MA/BA additive and the Rauan-Nalco 51-02
additive are equally effective.

Testing the effect of the ODC-MA/BA additive on a pilot test bench showed that
the calculated maximum static shear stress (2.86 Pa) of Akshabulak oil transported on
the oil pipeline "GNPS Kumkol - GNPS B. Dzhumagaliev" without additive is
achieved at 11°C, with the introduction ODC-MA/BA at a temperature of —2°C.

It was shown that the low-temperature properties of diesel fuel with dosing of
ODMA-MA-Bakr and the commercial depressant additive Keroflux 6100 from BASF.
It was shown that the synthesized depressant additive reaches a value of -27°C, which
is comparable to the effect of the commercial additive Keroflux 6100.

Scientific significance. A one-pot method has been developed for modifying
alternating copolymers based on maleic anhydride and a-olefin with primary amines
and fatty alcohols. It has been established that adding an additive to oil leads to a
decrease in dynamic viscosity, the pour point of oil, inhibition of paraffin deposition,
and a decrease in the temperature of the ultimate static shear stress of oil. A method
has been developed for producing a depressant-dispersant additive based on a comb-
shaped terpolymer from long-chain and short-chain acrylates, which reduces the pour
point and filterability limit temperature of diesel fuel.

Practical significance. The work led to the is to develop domestic depressant-
dispersant additives for paraffinic oil and diesel fuel of grade “L” that compete with
foreign analogues and corresponds to the priority directions of development of the oil
and gas industry of the Republic of Kazakhstan, reflected in the Inter-industry Plan for
Scientific and Technological Development (MPNTD) of the Republic of Kazakhstan..
The results of the research work are presented in particular significant for the oil
production and oil refining industry, which directly affects the economic feasibility and
profitability of the development and development of new and commissioned oil fields.

The applicant's personal contribution consists of direct participation in all
stages of the dissertation research, in planning the scientific work, collecting the
research material, in-depth analysis of domestic and foreign scientific literature,
analysis and interpretation of results, laboratory and instrumental data, their
systematization, data processing with a description of the results obtained, writing and
formatting the dissertation manuscript, and the main publications on the work
performed.

Approval of work. The results were presented and discussed at international
conferences:

Sixth International Symposium Frontiers in Polymer Science. Budapest,
(Hungary), 2019. S.S. Kozhabekov, A.A. Zhubanov, Zh. Toktarbay. Synthesis of
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maleic anhydride based triple copolymers with acrylates to improve low-temperature
properties of diesel fuel.

Proceedings of the 6th International Conference on Fundamental and Applied
Sciences, 27-35. (Malaysia) 2020. Kozhabekov, S. S., Zhubanov, A. A., Donenov, B.
K., Makhmetova, A. R., & Abayev, T. B. Synthesis and modification of Pour Point
depressant (PPD) based on copolymers of a-olefins and maleic anhydride for waxy
crude oil. https://doi.org/10.1007/978-981-16-4513-6_3

V International Conference on Colloid chemistry and Physicochemical
mechanics Saint-Petersburg (Russia). S.S. Kozhabekov A.A. Zhubanov, Zh.
Toktarbay. Development of nanostructured polymer additived emulsion types//, 2018,
294-295.

Publications. The results of the work were reflected in 10 scientific papers,
including:

e 2 articles published in international scientific journals with an impact factor
according to the Web of Science by Clarivate Analytics or included in the
Scopus database by Elsevier;

e 4 articles published in KOKSON journals;

e 3 theses of international scientific symposia and conferences;

e 1 patent for a utility model in the Republic of Kazakhstan.

Compliance with scientific development directions or state programs

The dissertation fits into the framework of the "Concept for the Development of
the Fuel and Energy Complex of the Republic of Kazakhstan for 2023-2029", in
particular, paragraph 2.4, dedicated to the oil industry. The development of oil
transportation infrastructure and ensuring the stability of supplies of petroleum raw
materials to the domestic market are of paramount importance for the country's energy
security. Thus, this work is aimed at researching and developing depressant additives
that increase the efficiency of oil transportation, helping to strengthen these key
aspects, which is an important contribution to the sustainable development of the fuel
and energy complex of the Republic of Kazakhstan.

This work was carried out within the framework of the program-targeted

financing project (PTF) on research under the theme: "Solving strategic and applied
tasks in the oil and gas industry of Kazakhstan" for 2018-2020. Section 2.
"Development of technology for the synthesis of polymer additives of special purpose
for the oil and gas industry” BR05236800, as well as within the framework of the grant
financing project (GF) on research under the theme: "Synthesis and modification of
copolymers based on vinyl monomers as pour point depressants for waxy crude oils"
according to the contract No "335" from "24" November 2020 with the KN MES RK
AP08855445.

Contribution of the doctoral student to the preparation of each
publication
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https://doi.org/10.1007/978-981-16-4513-6_3

1. “Synthesis of copolymers based on maleic anhydride and a-olefins and
modification with primary amines as pour point depressant (PPD) for waxy crude oils™.
Formulation of the research problem, development of the methodology, conducting
experimental work, collecting and analyzing data, writing the text of the article, editing
and proofreading, interaction with reviewers.

2. “Study the rheological properties of waxy oil with modified pour point
depressants for the South Turgai oil field in Kazakhstan.” Conducting experimental
work, collecting and analyzing data, writing the text of the article, editing and
proofreading.

3. Modification of copolymers based on olefin and maleic anhydride as pour
point depressant for waxy oils. Conducting experimental work, collecting and
analyzing data, writing the text of the article, editing and proofreading.

4. Amidation of Polyethylene-Acrylic Acid Copolymer as Pour Point
Depressants for Waxy Crude Oils. Formulation of the research problem, conducting
experiments, developing methodology, collecting and analyzing data, writing the
article, editing and proofreading, interacting with reviewers

5. Synthesis and study of a depressant additive for paraffinic oils based on a-
olefins and maleic anhydride. Formulation of the research problem, development of
methodology, conducting experiments, collecting and analyzing data, writing the
article, editing and proofreading, interacting with reviewers.

6. Modified ethylene-vinyl acetate copolymer as a depressant of pour point wax
oil. Formulation of the research problem, conducting experiments, collecting and
analyzing data, writing the article, editing and proofreading.

7. Synthesis of malein anhydride based triple copolymers with acrylates to
improve low-temperature properties of diesel fuel. Identification of key aspects of the
research, structuring the material, writing an abstract, preparing visual materials,
checking for compliance with formal requirements.

8. Synthesis and modification of Pour Point depressant (PPD) based on
copolymers of a-olefins and maleic anhydride for waxy crude oil. Identification of key
aspects of the research, structuring the material, writing an abstract, preparing visual
materials, checking for compliance with formal requirements.

9. Development of nanostructured polymer additive emulsion types.
Identification of key aspects of the research, structuring the material, writing an
abstract, preparing visual materials, checking for compliance with formal
requirements.

10. Pour point depressant, method for producing alkylamide of fumaric acid and
use of alkylamide of fumaric acid. Identification of the invention, patent landscape
study, prototype development, preparation of technical documentation, writing a patent
application, checking and editing, interaction with patent attorneys, preparation for
examination.

Summary of the dissertation:

The introduction outlines the relevance of the dissertation work and presents its
main provisions.
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The first chapter presents an analysis of the current state of technological and
scientific achievements in the field of reducing the viscosity, fluidity and pour point of
oil and petroleum products. The causes and patterns of the formation of paraffin
crystals and asphalt-resin-paraffin deposits (ARPD) have been identified. The main
types of polymer depressant additives are described. A relationship has been
established between the group composition of oil and the process of formation of
paraffin and paraffin deposits.

The second chapter provides information about the starting reagents, methods
for synthesizing polymers and the main methodological data that were used in carrying
out the dissertation work.

The third chapter is devoted to the physicochemical properties of paraffinic oil
and petroleum products, as well as synthesized polymers. The results of laboratory tests
of the obtained copolymers and terpolymers as depressant additives for oil and diesel
fuel are presented. The results of measuring the pour point of Akshabulak and
Ashchysai oil in the presence of the obtained depressant additives are presented. The
effect of additives on the rheological properties of the studied oils is shown. The
effectiveness of inhibition of paraffin deposition using the “cold finger” installation
was determined. The results of testing the effectiveness of depressant additives for
restarting an oil pipeline on a model pipeline are presented.

The conclusion presents the main results and findings of the dissertation work.

28



