AHJATIIA

6D072100 - «OpraHukabIK 3aTTapAbIH XUMUSIIBIK TEXHOJOTHSICHD)
MaMaHABIFbI OolbIHIIa hustocodus nokTopsl (PhD) nucceprarusichbl

NcabaeB Epxan ApbIHFa3bIYIIbI

®ochopopraHuKAaJIbIK 3aTTaP KIHe OeJICeHTIPLIreH aJJIOMUHNH Heri3iHaeri
CyIbI Ta3apTy MEH TY3/1bl KATNAPJIAPABIH Naiia 00JYbIH AJ/IbIH aJ1y YIIIiH KaHa
HHTUOUTOPJIAP MEH KOATYJISIHTTAP

ZKYMBICTBIH KaJIbl CHIATTAMACHI.

KyMbic HKeMI-TI30€KTI apOMaTHUKAJIBIK JUaMUHACP/IIH anbaerunrep, hochop
KBIIIKBUIBl  KOHE OHBIH TYBIHJBUIAPHIMEH KOHJCHCAIUSCHI  apPKbLIbI xKaHa
dbochopopraHukanblk 3aTTap — 0-aMUHO(POC(HOH KBIMIKbUIAAPHl MEH OJIapibIH
a¢upIepiH a3ipieyre, COHBIMEH KaTap, oJIapbl TY3/bl KaTmapiapablH naiiaa 00IybIH
IJIBIH ajly YIIIH JKaHa WHTHOWUTOpJIap pETIHAEC KOJJAaHy MYMKIHIITIH 3epTTeyre
apHaJIFaH.

bencennipiiren amtOMUHUNA OalKbIMaJApPBIH ally JKOHE OJIap/Abl >KE€p AacThl,
TEXHUKAJIBIK KOHE aFbIHJIbI CyJIapJbl Ta3apTy YIIIH KOAryJsHTTap PETiHAE KOJJaHy
SIICTEpIH J3ipIiey.

barbic KazakcTan sxep acTbl CyJapblH KeIIeH 1 (PU3UKA-XUMUSIIBIK TAJIIAy.

3eprTey TaKBIpPBIOBIHBIH  ©3ekTijiri. Kazipri yakpitTra Kazakcran
PecnyOnukaceiH1a 9l€MHIH KONTEreH eNAEpIHIET] CUSKTBI 1pl MYHail KEHOPBIHAAPHI
JaMyZblH COHFbl KE€3€HIHE KeITi. OHIIpyl Ty3nap MeH napapuHIEpaiH
KaTImapjaaHybIMEH, TYPaKThl OSMYJbCHUIAp TY3UTyIMEH, >KOFapbl ra3 (DakTophl,
MEXaHUKAJBIK KOCIaJap/blH KON MeJIIepl >XOHE OHIIPUIreH OHIMHIH >KOFaphl
KOPPO3USJIBIK OCJICeHIUTINIMEH CHIATTajJaThlH  KOMIPCYTEKT! HIMKI3aTThIH KHBIH
OHJIIPIJIETIH KOpJIaphl ManjamaHbIIaIbI.

MyHail K€H OpBIHIAAPBIH WMrepy MEH NauJaIaHydarbl TY3Ibl KaTIapJapIblH
TY3UTy1 )KETKUTIKCI3 3epTTeNreH Kypaesi Macene 0obin Tadbinaabl. beilopraHukambik
TY3JapJblH KaThapiapbl, 9CIpece YHFBIMAIBIK COPFbI KOHJBIPFBUIAPBIHA, MYHAM
OHTIPYIIH OapibIK OHIPJIEPIHIE Ke3JecCedl )KoHe KOHJLY KYMBICTAPBIHBIH yaKbIThIH
alTapybIKTall KbICKAPTHIIN, YHFbIMATAP/IbIH AKYMBICCHI3 KYHIH >KOFapbUIATHIIN, MYHAN
OHJIIPY KOPCETKIIIIHIH TOMEH/IeyiHe, TeXHUKA - YKOHOMHUKAIBIK KOPCETKIIITEPAIH
HalapjiayblHa, OHJIIPIC KYHBIH >KOFapjaTyblHa oKenenl. belopraHukanblK —Ty3zap
KaThapJIapbIHbIH TY3UTyl TY3[Ibl €pITIHAUIEPAIH KAHBIFBII KETKEH epITIHALICPIIH
OOJybIMEH KoHE O1pre HeMece Ke3EKTECII )KYPETIH KPUCTAILI TY31TY, ©CYl )KOHE TY3/bl
TYHOAHBIH KaWTajaH KPUCTAIAAHYbl apKbUIBI JKYPETiH  JKammaidl KpPUCTaJLTU3AIIHSI
periHae KapacTelpbliaabl [1].  MyHail KeH OpbIHIAPBIH UIepy JXKOHE MaiganaHy
KE31HIe TY3/IbI KaTIapJIap IbIH TY31Ty1 TY3/IbIH MbIHAAN TypJiepiHiH 0acbiM 00TybIMEH
xy3ere acanbl: KaneiuT - CaCOs, runc - CaSO4Xx2H,0, anruapur - CaSO., 6apur -
BaSO,, 6aputoniectun - Ba(Sr)SO,, raaut - NaCl. Ken opbiagapsin urepyaiH COHFbI
Ke3eHJEPiH/Ie KYKIPTTI TY3Aap/blH, HETI31HeH, TeMip CYIb(GUIIHIH KEeHIepl maiiaa
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Oonmanel. Kanmel anfaHaa, TY3Abl IIETIHIIIEP MOHOMHUHEPANJIbl €MeC >KOHE
MUHEPAJIJIbI JKOHE OPTraHUKAJIBIK OOJIKTEePIl KAMTUTHIH KYpJesl MeTporpadusIbiK
KypaMbIMeH cunartanajbl. Ty3 KaOaTTapbIHBIH KYPBUIBIMBI OOMBIHIIIA MHKPO- KOHE
ycaK KpHUCTaabl TyHOa Ty3UTiMIepl, KYpPBUIBIMBIHAQ KOMIPCYTEKTEp MEH ipi
KpUCTaJ/Ibl TYHOA KOCBUIBICTApPHI Oap OpPTYpIl KpUCTAILTU3ALMS Jopekeci 0ap ThIFbI3
KabaTTasiraH KaTmapiapsl oesinei [2].

Kaszipri yakpITTa MyHail KOMITaHUSIAPhl OHIIPICTI KAPKBIHIATY CTPATETHsAChIH
OeliceHal TypAe JKYPTi3ill KaThlp, Oyl VHFbIMA KBICBIMBIH TOMEHJIETYTC IKOHE
KApKBIH/IBI Ta3ChI3IaHIBIPYFa, YHFRIMAHBIH TYOIHE TY3bI TYHABIPYIBIH OacTayblHA
anpin kenei. Cyasl TY3/bl KaTnapiaapIslH TY31UTy1H alJIbIH aJaThlH pEareHTIICH OHCY
€H THIM/II JKOHE KOJDKETiIMII O0JbIn TaObuTambl, ce0edl o eneym canpiMaap KakeT
eTIEHIl JKOHE peareHTTEP I JalbIHIay MEH TapaTy KOHABIPFBIIAPHI 6Te KapamnaibiM,
opi CeHIM/I1 KYMBIC icTei 1. Pearentrep apacbiHia alTapiabIKTail yaecTl THIMAL TY3/b
KaTnapjapAblH HHruouTopiapel opranodochonarrap (OD) kypahasl. Adnaiina,
KOIITEreH WHTHUOUTOpJIap Ka3aKCTaHIBIK KEH OpPBIHIAPbIHIA KOJJAAHBUIFAH Ke3Je
OipHele KeMIIUTIKTEP Oap eKeH1H aTar 6TKeH >koH. OnapIbIH KOIIIIIT HeTeIIepMeH
CaJIBICTRIpFaHAa TY3/1ap Kypambl *KOFaphl OOJIATHIH >KEp acThl CyJapbIMEH HaIiap
yineceni. Kenmriniri antudgpuzden 6ipre KoaaaHbia aliMaiiIbl, COHIBIKTAaH TOMEH
TeMIlepaTypaja ojaplbl MaiijianaHyra Ooimaiiabl. PeareHTrep opnaiibiM apaiac
KypaM/Ibl KaTrapJiapra KaThICThl YHUBEPCAJIIbI OpPEKET eTe anMaiabl [3].

Ochl yakpITTa KOpIIAFaH OpTa acleKTUIepl A€ MaHbI3Abl OPbIH ajlajibl, OYJI KbLJI
CalbIH aFBIH/IBI CYJI KYPaMBIHIaFbl MHTHOUTOPJIAPABIH KoJIeMi OOMBIHINIA KOWBIIATHIH
TaJanTapJpl KymenuTeal, Oyl >KOFapbl THIMIUIIKKE M€ KOHE YJIKEH SKOJIOTHSIIBIK
TYpPFBIIaH KaylilCi3 peareHTTep OHIPICIH Tajan eTedil. byn penje koaryiasHTTap
KOJIIAaHY MYMKIH/IITT TybIHANIBI.

MyHail KeH OpbIHIApblH HUrepy Ke3lHAEe YJKEeH MeJjulepae MyHailbl Oap
OHEPKACINTIK aFbIHABI Cylap Ty3uienl. MaHbBI3IbI Cy/Ibl TYTHIHATHIH MYHAi OYpFhLIay
KypaMbIHJ1a OYpFhIIay ITUTAMBI MEH €pITIHAICI Oap aFbIH/IbI CyJIapablH Naiaa 00ysIiHA
anpim  keneni. Cynpl MyHaWjgaH Ta3apTy Ke3lHJE YCakK TYHIPIIIKTEp MeEH
IMYJbCUSIIIApABl OOJIIN aly YVIIiH, MEXaHWKaJIbIK Ta3ajday Ke3€HIHEH OTKEH CY
arbIHIAphl KOATyJSLUSIIBIK PEareHTTep/IH OpeKTiHe Vinblpaiasl. KoarymsHTTap
KOMETIMEH MYHail SMYJIbCUSCHIHBIH (ha3a TYPAKTBUIBIFBI OY3bLIAIbI. IMYJIbCHSAAH
MyHail OeJIIeKTepiH MaKCUMaiibl O0edy VIIIH €H alJblMeH KOaryJsHTTHI
KOCIaJap/iblH €HI1311yl apKbUIbl KOJUIOMATHI OOJIIEKTEPAIH TYPaKChI3JaHybl Tajuar
eTieni [4].

OnapapIH €H Kol TaparaHbl ATIOMUHUN 0ap peareHTTepi 00BN TabbIIa LI [5,6].

Koarynsimust - cyasl  anjbiH-ana OHJAEYIIH HETi3ri  oaicTepiHiH Oipl -
AIEKTPOCTATUKANBIK ~ 0achlly  KYIITepi JaucrnepcTi  (¢a3achlHBIH  OemeKTepi
apachIHIaFbl MOJICKYJAJBIK TApTHUTY KYIITEPiHIH apTHIKIIBUIBIFBIH CUIATTANTHIH
(UBUKATBIK-XUMUSUTBIK TPOIECTEPAIH KYpAeTl KUBIHTBIFI. JlacTayIibl TYHIBIPFBIII
3aTTapAblH «MEXaHUKAJBIK TYTKBIHAATYBD» HEMECe KaHa KUHETHKAJBIK TYPaKChI3
daza xyhecinae maiina OOJYBIHBIH CalJapblHAH JKYPETIH MPOIECTI KOarymsius
pEeTiHAEC OHAWIATBUIFAH KapacThIpy  MPOIECC KYOBUIBICTAPBIHBIH >KUBIHTHIFBIH
TOJIBIFBIMEH KepceTe anmaiel. Koarymsiius mpouecidiy THIMIAUTITIH apTThIpy YIIiH
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XUMUSIIBIK OHAIPICTE OHIPY KOHE KYMBIC ICTEy MpHHIHUOTEPl Oipaei, Oipak Cymbl
OHJICY MPOIECTEPIHIH HOTHKEIEPIHIET1 op TYPJIl JopekKeciHe OalIlaHbICThl 3aMaHayH
KOAryJsIHTTapAblH OlpHelie Typiaepi YChIHbUIAAbL. Jlemek, Oenrial jkarjaiira
OailylaHbICTRI KaHJall fa Olp KOaryJsHTThl TaHJAyFa >KOHE albIHFaH Ta3apThbUIFaH
CYJIbIH CaItachlH 0OJDKAY/IbI jkKacayFa MYMKIHIIK OEpeTiH 3epTTeysep KYPrizy KaKeT
[7].

Ocpunaiiiia, oapbl aFbIHABI CyJIap IbIH carachblHa KOWbUIATHIH HEFYPIIBIM KaTall
TajanTapra jkayarn OepeTiH, KypaMmblHIa ayblp MeTajiaapbl OOJIMAaNTBIH, THIMIUIITI
YKOFaphl TY3 KaTIapapblHIH HHTHOUTOPJIAPEI MEH KOATryJISTHTTAPBIH 931pJiey Ka3ipri
TaHJa ©3€KT1 Macese OOJIbIN TaObIIabl.

3epTTeyiH MakcaThbl MEH MiHIETTEP1

JKyMBICTBIH MaKcaThl OOJIBITT HKeMT1 TI30€KT1 apOMaTThl TMaMUHJISP HeTi31HIeT]
KaHa Ty3 KaTmapiapblHBIH WHTHOUTOpPIApPBIH, COHJIA-aK >Kep acThl, alHAIY XKOHE
CapKBIHJIBI CYJIapJIbIH KOPPO3USIIBIK OCJICEHIUTIrH TOMEHJETy MEH Ta3ajay YIIiH
YKaHa KOaryJsiHTTap 931pJiey TaObLIabl.

Ochl MaKcaTKa >KeTy YIIiH KeJleCl MIHJETTEP aHbIKTAJI IbI:

- MKeMJ1 Ti30€KTI apoMaTThl aMUHAEp, aiblIeruarep MeH (ochop KbIIIKbUIIIAPHI,

COHJIali-aK ~ OHBIH  aHAJOITapbl  HEr3iHAE  JkaHa  (ocdopopraHuKaIbIK

KOCBUIBICTAPBIHBIH ~ CHUHTE31. PeaklusHbIH OHTAiJIbl KarlaljgapblH aHBIKTay,

CUHTE3JICJITEH pPEareHTTEpAiH KYPBUIBIMBIH Ka3ipri 3aMaHfbl KemeHJl (Qu3uka-

XUMHUSUTBIK Q/IICTEPAIH KOMETIMEH KapacThIpy;

- (¢ocdopopraHukanblK KOCBUIBICTAp CHHTE31H OaKbulay KOHE IPOIECTIH

KHHETHKAJIBIK ITApaMeTPJICPiH aHBIKTAY;

- MOJENBAIK TY3[bl Cy epiTiHAIepl OOMBIHIIA J3IpJEHIeH PEeareHTTEPAIH TY3

KATmapjapblH alJblH ally MHTHOUTOpPJIAphl peTiHAE OEJNCEHIUIIINH 3€pTTey >KOHE

OHJIIPICTE KOJIJIAHBIC TAIKAH MHTUOUTOPIAPMEH CaJIBICTHIPY;

- CKaHepJICYII IEKTPOHIBIK MUKPOCKOITHS JIICIHIH KOMETIMEH »aHa pearcHTTEPIiH

KpHUCTaJIaHy MEXaHU3MIHE JKOHE 0J1ap IbIH MOP(hOJIOTHSIChIHA dCEPIH 3ePTTEY;

- barpic Kazakctangarbl MyHail K€H OPBIHJIAPBIHBIH JKE€P acThl CyJapblH KEIIeHl

bu3HMKa- XUMHSUIBIK 3€pTTEY;

- bencenaipuiren amoMUHUN OalIKpIMallaphbl HET131HE KaHa KOAryJIssHTTap aly >KOHE

onapabl bateic KazakcTaHHBIH jKep acThl CyJIaphl YIIIiH ChIHAY;

- )kaHa hochOopOpraHruKaNIbIK peareHTTEP 11 ATy IbIH TEXHOJOTHUSIIBIK ChI30aChIH kKacay.
3eprrey OOBEKTIIEPI UKEMAl Ti30€KTI apoMaTHKaJbIK IUAMHHIEP, KETOHIAP,

(bocdhop KIMIKBUIBI dKOHE OHBIH TYBIHJbUIAPBIHBIH HET131HAEer1 (PocPopopraHuKaIbIK

KOCBUIBICTapbl OOJIbINT TaObuIanbl. MHAMHN, ramiuil skoHe Kajalbl MeTaafapbIMEH

OeJICeHAIPUIreH alFOMUHUN OaliKbIMaJIaphl.

3epTTeyniH TaKbIPbIObl 0-aMUHOPOCHOH KBIMIKbUIIAPBIH, OeICeHAIpUIreH
ATIOMUHUN OaNKbIMaJapblH OHJIIPY MPOLIECTEPl, COHAAN-aK 931pJICHIeH peareHTTeP 1
KEP acThl, KAJIIABIKTHI KOHE KalTa OHJIENTEH CyJapibl Ta3apTy MpolecTepi OOJBIM
TaObLIABI.

3epTTey dicTeMect.



3epTTey onicTeMeci KOHJIGHCAIUMSHBIH TYpPJl OMAICTEpIH ajly MeH Ty3
KaTmapjapblH aJJbIH ajdaTblH MHTHOUTOpPJApAbl ChIHAY MPOLECTEPIH Tajjay YILUiH
FBUTBIMU-TEXHUKAJIBIK TOCLIITE HET13/1€IITeH.

UK, H-, 31P-CH€KTpOCKOHI/IH, Macc-criektpockonusa, COM, JICK, sueprus
nucrepcti peHtren ik ciekrpockonus, TT/ JICK cuskTbl 3aManyn Gpu3rKa-X MMHSITBIK
OMICTepMEH HMHTHOMTOpJAPAbIH, OCJNCEHIIPUITeH alIOMUHUM OalIKbIMajgapbl >KOHE
pe3epByapblH aKTUBTI KOPBITIAJAPBIHKED acThl Cylaphl 3eprrenal. CUHTE3eNreH
TY3 KaTMapJIapblH aJIbIH Ty YIIiH aTbIHFaH 3aTTapIbIH HHTHOUTOPIIBIK OCICEHITITIH
TEKCepy.

JluccepTanusiHBIH FBUTBIMU JKaHATBIFBI:

- ajJfall peT TEOPHSUIBIK HETi3ACNTeH JXOHE JKCIEPUMEHTTIK TYpAe >KaHa
dbocopopraHuKaiblK KOCBUIBICTAD - 0-aMHHO(OCGHOH KBIIIKbUIIAPBIHBIH HKEM/I1
T130€KT1 apOMaTThl TUAMHUHACP/IIH, KETOHIAPBIH, (hOC(HOpP KBIIKBUIBIHBIH )KOHE OHBIH
TYBIHJIBUIAPBIHBIH  aMUHOMETUII(HOCHOPUITU3AIMACEH  APKBIIBI CUHTE31 KYPri3UIIl.
PeakiusiHbIlH OHTAMIIBI JKaFaaiapbl aHBIKTANBIN,  OJAPABIH KypbUIbIMBI Dypbe
typienaipyi 6ap UK-, 1H, 31P-SIMP cnekrpometpus, macc-ciektpockomnus, TI" /
JCK TannaysiMeH koHe T.0. 3amaHayu (PU3MKa-XUMUSIIBIK 9JICTEPMEH aHBIKTAJI/IBI;

- ajfam per a-aMUHO(OCHOH KBIMIKBUIIAPBHIHBIH CUHTE31 OaKbLIaHIbl >KOHE
MPOLIECTIH KHHETUKAJIBIK TTapaMeTpiiepl aHbIKTAJI/IBI,

- aJIFall peT TY3/bl Cy €PITIHILIEP] YITICIHE alIbIHFaH PeareHTTEPAIH TY3/blI
KaTmapjaapbl aiIblH ajly TUIMIUIIT  3€pTTENIN >KOHE OJIAPABIH OHIIpIiCTe
HIBIFAPBIIATBIH MHTUOUTOPIIAPMEH CaIbICTBIPMAIIBI TAJAYbI KYPIi3UIIL;

- aJFall pPeT CKAaHEpJIeYIIl SJEKTPOHJIbI CIEKTPOCKOMUS SICIMEH aJIbIHFaH
peareHTTepAlH KpPUCTANJIaHy MEXaHM3MI MEH OJlapAblH MOP(OJOruschiHa dcepl
3epTTEI/IL;

- ajramr petr barbic Ka3akcTaHHBIH >KepacThbl CylapbIHBIH KeIIeHl (u3HKa-
XUMUSUTBIK TaJ1ay *Kypri3uimi;

- aJIFall peT KaHa KoaryJsHTTap ajlbIHAbl KoHe oyap barteic KasakcraHHBIH
JKEP acThl CyJIaphl YIIIH CHIHAJJIBI;

- aJIFaIl peT kaHa o-aMHHO(POCHOH KBIMIKBUIIAPBIH HKEM/II TI30€KT1 apOMaTThI
JTWaMHUHACPJICH ally YIIIH OHTAMJIBI TEXHOJIOTHSIIBIK ChI30a 931pJIeH .

AJIBIHFaH JepeKTeP/IIH CEHIMJIUIIT 3aMaHay| )oHe ceHiM i ka0 apikTapabl (MK,
1H, 31P - cmektpockonus, macc-criekrpockonus, COM, JICK, sueprust nucrepcrti
pentren cnekrpockonus, TI' / JICK Tannay) naiinanana oThIPBIN 3KCIIEPUMEHTTEP/I
OipHeme peT KalTajlay HOTIXKeNIepiMeH pacTanaabl. CKaHepiieylll 3JIeKTPOHIBIK
MUKpPOCKOIHUS  OICI KPUCTAJABIK YATUIEPAIH IMilIIHI MEH MeJIIepiH Oaranayra
MYMKIHJIIK O€peii, ajl SHEPTUs AUCIEPCTI PEHTTEeH CIEKTPOCKOIHUSI OJIAPAbIH KypaMbIH
COMKECTEeHIIPY/ll KaMTaMachl3 eTel. AJIbIHFaH HOTWXKENEepIH CEeHIMIUIITNHE Typii
OMICTEpPMEH  aJbIHFAH HOTHXKENEP/l CAJBICTBIPY apKbUIbl KOJ KETKI3UIAL. 3epTTey
Hotmxenepi 0,25-0,5 monmik kiackl 0ap Ka3ipri 3aMaHFbI )Ka0BIKTAPMEH KOHE TaJaay
OMICTEPIMEH,  COHJAl-aK  3epTTey  HOTIKENEPIHIH  KalWTaJaHBITHIHIBIFPIMCH
TTQJIEIACH .



MemiekeTTiK FBUIBIMH ~ OaFfapiamManap >KOCIapbIMEeH OainmaHbIChl. by
JUCCePTAIMs FhUIBIMU-TEXHUKAIBIK OaFapiiaManapra COMKec jKy3ere achblpbuIajibl:

«HayuyHo-TexHn4yeckoe OOOCHOBAHME WHHOBAIMA XHMMHUYECKOrO KJacTepa B
0o0JaCTM  CO3/laHHUS HOBBIX MAaTEpHAIOB M  TEXHOJOTMH 1  MOBBIIICHUS
3G (HEKTUBHOCTH M IKOJIOTMYECKON YCTOMYUBOCTU MPOMBIIUIEHHOTO MPOU3BOCTBAY.
[Tpoekt Homipi 2018/BR053630. Kemicim mrapt Ne 259, 28.03.2018 x.

«BomopojHasi sHepreTrka akKTUBUPOBAHHBIX CIJIABOB METAJJIOB B PEIICHUU
CIIO’KHBIX KOJIOTHIECKUX mpobiaem». [IpoexT HoMmipi 2018/AP0513541. Kenicim mapt
Nel10, 5 naypsiz 2018 x.

«Pa3paboTka  KOMIUIEKCHOM  JKOJOTHUYECKH  OE€30MacHON  TEXHOJIOTHH
YTUIU3alUd  TPOMBIIIICHHBIX 0TX00B Hedtenepepabotku TOO  «AHII3»,
JeMETAIUIM3aMd M OYMCTKU OT Cepbl THKENbIX HepTell U HeTEenpoAYKTOB C
MCITOJIb30BAaHUEM BOJOPOJIHOMN 3HepreTuku JDAB HoBoro nokosenus». Kenmicim mapt
Ne 359-18, 19.04.2018 x.

«Ycayru mo OmNpeesieHuI0 BO3MOKHOCTH IPUMEHEHHUsI CIOCOOOB yAaleHUs
ACIIO nedTu B npyaax gonoignuresbHoro orcross TOO «AHII3»». KemiciMm mapt
Ne943-17, 2017 x.

«Pa3paboTka crocoba XUMHUYECKOTO pa3pylIeHUs JOHHBIX OTJIOKEHUH B
MasyTHbIX pe3epByapax TOO «I[THX3»». Kenicim mapt Ne15146.06, 30 naypsiz 2017
K.

Koprayra KaThICTBI HET13I1 epeKenep:

- MHHEpaJIJaHFaH JXEP acTbl, alHaIBIMIAFbl KOHE CapKBIHABI Cylapaa Ty3
KaThapJiapblH ajjblH ajly YIIIH UKEM/Il Ti30€KTI apoMaTThl AUAMUH]II KETOHIapMEH,
dbocdop KHIMIKBUTBIMEH, OHBIH TYBIHABUIAPHIMEH KOHJCHCAIMSIIAY apKbUIbI allbIHFAH
*aHa o-aMUHO(OCHOH KBIIIKBUIIAPBIH 93epIiey KOHE CHHTE3/IEY,

- Oypwe typrenmiprimi 6ap MK-, 1H, 31P SMP- cnekrpockomnusi, macc-
cnektpockonusi, TI' / JICK tanmay »oHe T.0. CHSKTBI  OJICTep apKbUIbI O-
aMuHO(GOCGHOH KBIIKBIIAAPBIHBIH KYPBUIBIMBIH aHBIKTAY;

- o -aMuHO(MOC(hHOH KBIIKBUIAPBIHBIH CUHTE31H Oakpljiay >KOHE OFaH
HET13/IeJITeH MPOIIECTIH KHHETUKACHIH ECENTEY;

- Cy TY3IIbI MOJICTBAIK epiTiHALIepl OOWBIHINA allbIHFAH PEareHTTEepPAIH TY3
KaTmapjapblH WHTUOWpPJICY THIMAUINI  JKOHE OJIapAbl OHEPKAICINTIK OHMIPUITeH
WHTUOUTOPIIAPMEH CaTBICTHIPMAIIBI 3€PTTEY;

- aJIBIHFaH KOCBUIBICTAPABIH KPUCTAAAPABIH TY31JIy MEXaHU3MI MEH OJap/IbIH
MOPGOJIOTHUACHIHA OCEPIH CKAHUPJICYIIl  AJIEKTPOHIBI CHEKTPOCKOMHS OJICIMEH
aHBIKTAY;

- bareic Kazakcrtan >xep acThl CyJnapblHbIH KelmIeHIl  (U3UKa-XUMUSIBIK
TaJayHhl,

- ’)KaHa KOaryJsHTTap aiy jkoHe onapasl bateic KasakcTaHHBIH >Kep acThl
CyJapblHa ChIHAKTap kacay;

- WKeMmIi TI30eKTI apoMaTThl JUAMHHJIEP HETI3iHAe kaHa o-aMUHOGOChHOH
KBITITKBUTIAPBIH ATy IbIH TEXHOJIOTHSUIIBIK ChI30aCHI.

JKYMBICTBIH TEOPUSITBIK KOHE TMPAKTUKAIBIK MAHbBI3IbLIBIFHI.



JKYMBICTBIH TEOPHUSIBIK MaHBI3ABLUIBIFE  0-aMUHO(OC(HOH KBIIKbUIIAPBIH
cuHte3aey oaicrepin xkacay, UK, 1H-, 31P- AMP cnexrtpockonuss MeH Mmacc-
CIIEKTPOCKOTIHS 9JIICTePIMEH aJIbIHFaH peareHTTEePAiH YYPbUIBIMBIH aHBIKTAY .

JKYMBICTBIH ~ TpaKTUKaJIbIK  MaHBI3ABUIBIFBI  JKaHa  o-aMuHOGOChHOH
KBIIIKBUIAPBIHBIH CHHTE31 )KOHE OJIapAbl MACIITA0ThI MHTHOUTOPJIAP PETIHIE KOJIJIaHy
Ooonbin  TaObuUIanbl. batbic KazakcTaHHBIH JKep acThl CyJapblH TaszapTy YIIiH
OCJICEHAIPUIreH aIFOMUHUM OaJIKbIMaIapblH aly JKOHE OJIap bl KOaryJIsSHTTap PeTiHjIe
naijanany.

JluccepTanusuTbIK )KYMBICTBIH, HOTHDKEIICPiH TEKCEpPy.

JluccepTanusuibIK YKYMBICTBIH HOTHXeENepi KeJeciaen FBUTBIMH
KoH(epeHIUsIIap MEH  CHUMIIO3UyMIapaa  OasHAaNIbl  JKOHE  TaJIKbLIAHIBI:
Xanelkapanslk KoHrpecc - 6" International Congress “Biomaterials and
Nanobiomaterials: Recent Advances Safety - Toxicology and Ecology Issues”. (3-10
mamebIp, 2015 x., epaknuon, Kpurt, I'perusi); - Xansikapaibik CoTOaeB OKyJIaphbl
«Ka3zakcTaHHBIH JKaHAa OSKOHOMHUKAJIBIK CascaThlH >KY3€re achIpyJarbl JKac
FaJIBIMJIApJIBIH pesii MeH opHbl». Coyip, 2015, Anmarsl, KazakcraH; - XaablKapasbiK
koHrpecc - 7™ International Conference «Biomaterials and Nanobiomaterials Recent
Advances Safety-Toxicology and Ecology Issues». (8-15 mamsbip, 2016. ['epakiuoH,
Kpur, I'penus; - « XuMus xKoHE XUMUSUTBIK MHKEHEPHS CallaChIHAFbl JKOFAPFhI O11iM
MEH FBUIBIMHBIH 3aMaHayH mMocenenepi» (Anmatel: ans-Papadbu ateiagarsel Kaz¥V); -
FoubiMu- ToxipuOenik koHpepeHuus "YKoOanmaynarel KeTICTIKTEp: OoJamakka
ke3kapacy. — KIIC HUIIN "Kacnuitmynaiira3"-2016 x cayip, Ateipay, Kazakcran; —
XanmpIKapasblK KOH(GEPEHIUS - XWMHS MEH XHMHSUIBIK TEXHOJOTHS OOMBIHIIA
Xanbikapanslk bepemkanoB cwesi, 9-10 xenrtokcan 2016, Anmatel, Kazakcran; -
Xaunbikapanslk koH(pepernmus - International workshop on UK research collaboration
with Kazakhstan "Utilization and treatment of wastes arising from mining activities,
oil and other industries" Newton-Al-Farabi. — 2016, Amnmarei, Kazakcran; -
Xanbikapanblk koHrpecc - Congress “Société Francaise de Génie des Procédés™ (12-
13 minpme 2017 . Hancu, @pannus); - Xansikapaiblk Cor6aeB oKyapbl «KambInTh
MaceleNIepAiH MHHOBAIUSJIBIK MISHTiMI: HHKEeHeprs MeH TexHousorus, 2018, AnMarsl,
Kazaxcran; - XanblkapaJlblK FbUIBIMH- TOKIpUOEIIK KOH(PEpeHINS « X UMHSITBIK KOHE
OMOXUMUSITBIK MH)KEHEPHUS CallaChIH/Ia )KOFaphl OLTIM Oepy MEH FhUTBIMHBIH 3aMaHay!
Tpenarepi », 13-14 keipkyiiex 2018, Anmatsl, KazakcTas.

Kapusutansimaap.

Jluccepranmsi KOPBITBIHBICHI OOWBIHINA 14 MaKalia xKapHsUTaHIbI.

Ncabaer E.A. 3eprreynepiniy Heri3ri Hotuxkenepi KP BigiM >koHE FBUIBIM
cajacelHAaFbl  OakpuTay  KOMMTETI MakyaaraH TidiMHeH 1, Kazakcrtan
PecnyOnukaceiHbIH bi1iM jkoHE FBHUIBIM caJlachlHIaFbl 0aKblIay KOMUTET1 MaKyJI1aFaH
Makananapra TeHecTipuireH KazakctaH PecnyOnukachlHBIH 2 WHHOBAIUSIIBIK
MaTEHTTEP1, «Scopus» NEePEeKKOpbIHA €HTI3UIreH XypHaima 1 makamacel, « Thomson
Reuters» mepekkopblHa EHTI3UITEH >KypHanga | wmakamacel, 9 XalbIKapasbIK
KOoH(epeHIMsIapAbIH TE3UCTEPiHEe, COHBIH 1ITIH/E MIET eepAe oTKeHi - 3.

ABTOPIBIH KOCKAH JKEKe YJIeCi.



JHucceprammsi TakbIpbIObI OOMBIHINIA OAEOMETTEP/Il IOy IKOHE Tauaay
KYPTi3UIl, TOXKIPUOETIK 3epTTeyliep, alblHFAaH HOTHKENEepl Taujaay, oJjap.bl
TYCIHJIIPY JKOHE TaJKbLIay.

JuccepTansiHBIH ~ KYPBUIBIMBI MEH KeyieMi. JluccepTalmsuiblK  JKyMbIc 4
OeliMHEH, KOpBITBIHABAAH, 148 araymaH TypaThlH MalJalaHbUIFaH oaeOueTTep
Ti3iMiHEeH Typassl. XKymbic 110 6eTTeH Typasibl, OHbIH imIiHae 36 cypet xoHe 14 kecte
oap.



AHHOTAIUA

Jluccepranuu Ha COUCKaHMe cTeneHu JokTtopa ¢unocoduu (PhD) o cnennanbHOCTH
6D072100 — «XuMuueckasi TEXHOJIOTHSI OPTaHUYECKUX BEIIECTBY

Ncabaer Ep>xan ApbIHra3sieBuY

HoBble HHI‘HﬁHTOpLI N KOaryJisiHTbl Ha OCHOBE (l)occpopopraﬂnqecmlx BeIeCTB
N AKTUBHUPOBAHHOI'0 aJIOMUHUS JJISl IPpEAOTBPAIICHUA COJTCOTIO0KCHUS U
OYUCTKH BOJAbI

OO0mas xapakTepucTUKa padoThl.

Hacrosimass  paGota  mocBsimieHa — pa3paboTKe W CHHTE3y  HOBBIX
dbochopoprannueckux BemiecTB — (-aMUHOGOCHOHOBBIX KUCIOT U UX d(PUPOB IMyTEeM
KOHJICHCAIlMM  THOKOIIEHBIX  apOMaTUYECKUX JUAMHUHOB C  allbJIETHIaMH,
dbochopucToit KUCIOTOM U €€ MTPOU3BOAHBIMU U U3YUEHHUIO BO3MOKHOCTH IPUMEHEHUS
UX B KAYECTBE UHTMOUTOPOB COJICOTIIOKECHHUS.

[Tony4yeHue akTUBUPOBAHHBIX CIUIABOB AJTIOMUHMS U pa3paboTka CrocoOoB
MPUMEHEHUSI UX B KAUYECTBE KOATYJISHTOB JJII OYMCTKHU IUIACTOBBIX, TEXHUYECKUX U
OTCTOMHBIX BOJI.

KoMmruiekcHblld  (PU3MKO-XMMUYECKH aHalIW3 IUIACTOBBIX BOJ  3araJHOTo
Ka3zaxcrana.

AKTYyaJIbHOCTh TeMbl HcciaenoBaHMs. B Hactosimee Bpemsa B PecmyOnmke
KazaxctaHn W BO MHOTMX JApYruX CTpaHaX MUpa OOJBIIMHCTBO KPYIHBIX
He(PTAHBIX MecTopoxaeHui KazaxcTtaHa BCTyNWIM Ha 3aBEpUIAIOLIYIO CTaJUIO
pa3paboTku. B ycrnoBusX 3KCIUTyaTalluyd HAXOASTCS 3aJI€KU C TPYIHOU3BIEKAEMBIMU
3anacamu YIJIEBOJOPOJIHOTO CBIpPbS, no0bIua KOTOPOTO
OCIIO)KHEHA OTJIOKEHUEM coJjiel, napaduHOB, 00pa3oBaHUEM CTOMKHX HMYJIbCHU,
BBICOKUM Ta30BbIM  (PAKTOPOM, 3HAYUTEIBHBIM KOJMYECTBOM MEXAHHMYECKHUX
MpUMeCel, MOBBIIIIEHHOW KOPPO3UOHHOW aKTHBHOCTHIO JOOBIBAEMOM MPOAYKITUH.

ConeoobpazoBanue B pa3pabOTKU U HKCILTyaTallMi HEPTIHBIX MECTOPOKICHHI
SBJIICTCSI CJIOKHEHIIeH mpoOsieMO W ele OCTaeTcsl HEAOCTATOYHO HW3YYEHHOM.
OTy10KEeHUsT HEOPTaHUYECKUX COJIeH, OCOOCHHO B CKBaKMHHOM TJTyOMHHO-HACOCHOM
000pyZOBaHUM, BCTPEHAIOTCS MPAKTHUYECKHM BO BCEX pErvuoHax Jo0blYM HePTH U
CYILIECTBEHHO CHIKAIOT MEXPEMOHTHBIN MEpHOJl pabOoThl, U YBEIUYHUBAIOT MPOCTOU
CKBQXXWH, YTO MPUBOJUT K YMEHBIICHHUIO JeOuTa HePTH, yXYIIICHUIO TEXHHKO-
HPKOHOMHUYECKUX TOKa3aTesei, yaopokaHuto cedectoumoctu a00bun IIporecc
OTJIOKEHUS HEOPTAHUYECKUX COJIEN pACCMATPUBAETCS KaK MacCOBAsi KPUCTAUIN3aLUs,
0OyCIJIOBJIEHHAs HAIMYUEM MEPECHIIICHHBIX COJISIMU PACTBOPOB M BKIIFOUAIOIINE ATAIIbI
3apoAbITIIc00pa30BaHUsl, POCTa KPUCTAIUIOB U MIEPEKPUCTATUIN3AIIMN COJIEBOTO OCA/IKa,
KOTOPBIE MOTYT NMPOTEKATh IOOUYEPEIHO, JT00 oHOBpeMeHHO [1]. [Ipu pa3paboTke u
OKCIUTyaTallil  MECTOPOKICHUA HEPTH COJIEBBIE OTIIOKEHHUS TPOUCXONAT C
npeo0iaanieM CIeAylImux TUHOB coneit: kampiura — CaCOs, rtumca —
CaS04x2H20, anrunpura - CaSQ,, O6apura - BaSO,4, 6apurorenectuna - Ba(Sr)SOy,
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ramuta - NaCl. Ha nmo3mHux craausx pa3paOoTKu 3aliekel IPOSIBISIOTCS OTIOKCHHUS
CyJIb(UIHBIX CONEH, TIIaBHBIM 00pa3oM, cyibduaa xene3a. B 1ienom ocaiku coiaeBbix
OTIIO)KEHUM  HE  SBJISIIOTCA ~ MOHOMHUHEPAIbHBIMA U HMEIOT  CJIOXKHBIN
neTporpapuyecKkuil cocTaB, BKIIOUYAIOIINNA KaK MUHEPAIbHYIO, TaK U OPTaHUYECKYIO
4acTh. [Io cTpykType COJEBBIX OTJIOKEHHH  BBIICISIOTCA MHUKpPO- U
MEJIKOKPUCTAJUIMYECKUE OCAJIKH, TUIOTHBIE CIIOUCTHIE OCAJIKU C PA3IMYHOU CTENEHBIO
KPUCTAJUIM3AIMU C BKIIIOUEHUEM YTJIIEBOAOPOIOB U KPYIMHOKPUCTAIITNYECKUE OCATIKH
[2].

B nacrosiee BpeMs HEQTSIHHIMU KOMITAHUSIMU aKTUBHO ITPOBOIUTCS CTPATErUs
UHTCHCU(PHUKAIIUHN TOObIYM, KOTOpasi MPUBOJUT K CHIDKCHUIO 3a00WHOTO JTaBICHUS U
WHTCHCUBHOW Jera3aliii, CIIOCOOCTBYET CMEIIECHUIO O0JIaCTH Hadaja OTJIOKCHHS
coJeit onmke K 340010 ckBakHHBI. PeareHTHast 00paboTKa BOBI AJIs MPEAOTBPAIICHUS
COJICOTJIOKEHUH ABIAETCS HamOosiee 3(PPEKTUBHOM M JOCTYIMHOM, MOCKOJIBKY HE
TpeOyeT 3HAYMTENIbHBIX KAMUTAJIBHBIX BJIOXKEHUW, a Y3JIbl MPUTOTOBICHUS U
JO3UPOBAHUSI PEAreHTOB JIOCTATOYHO MPOCTbl M HAJEKHBI B OKCIUTyaTallUH.
3HAYUTENBHYIO JIOJII0 B 3TOM MPOU3BOJACTBE COCTaBIAOT opranopocdonatsl (OD) —
3¢ (eKTUBHBIE UHTUOUTOPBI CONEOTIIOKEHUN. OJTHAKO CIIeAYeT OTMETHTh, YTO MHOTHE
UHTUOUTOPBl HMEIOT PsIi  HEAOCTAaTKOB IMPU  HCIHOJB30BaHUU B  YCJIOBMSX
Ka3aXCTAaHCKUX MECTOPOXKJIECHUH. bBONBIIMHCTBO HX IUIOXO COBMECTUMBI €
IUTACTOBBIMU BOJAaMH, B KOTOPBIX COJIEpP’KaHUE COJICH 3HAUYMUTEIBHO BBIIIE, YEM Ha
MECTOPOXKACHHSX psifa 3apyOeKHBIX cTpaH. MHOTHE HECOBMECTHUMBI C aHTU(PU3aMHU
U, CJIEIOBATENbHO, HE MOTYT OBITh MCTIOJIB30BaHbI B yCIOBUSIX HU3KUX Temneparyp. He
BCEr/Ia Mpenapathl 001a1al0T YHUBEPCATbHOCTHIO ICHCTBUS B OTHOIIICHUH OTIOXKCHHIMA
CMEIIIaHHOTO cocTaBa [3].

HemanoBaxkayro pojib B MOCJIeIHEE BpeMs UTPAIOT U SKOJOTUIECKHE aCTIEKTHI,
C KaXIbIM TOAOM TIIOBBINAIOTCA TPeOOBaHHUS TIO COJCPKAHUIO HHTHOMTOPOB B
cOpachIBa€MbIX CTOYHBIX BOJaX, YTO TPEOYeT MOJIYyYEHHUs PEareéHTOB, 00JIalIaroIInxX
HanOoJbIIeH 3PPEKTUBHOCTHIO U HE CO3/IAIOIINX OOIBIINX IKOJIOTHIECKUX HATPY30K.
CunTaercs B 3TOW POJIM MOTYT BBICTYNaTh KOATYJISHTHI.

[Tpu pazpaboTke HEDTIHBIX MECTOPOXKICHUN 00pa3yIOTCs MPOU3BOICTBEHHbIE
CTOYHBIE BOJIbI, COJEpXkalire OoJibllioe KoaudecTBO HedTH. bypeHue HePTIHBIX
CKBa)KUH, MPU KOTOPOM PACXOIYIOTCSI 3HAUUTENbHBIE KOJUYECTBA BOJbI, SIBISETCS
UCTOYHUKOM TIOJIy4€HHMsI CTOKOB, B KOTOPBIX COJEPKUTCA OypOoBOM IIamM U
oTpaboTaHHble OypOBBIE PACTBOPHI. J[s1 BBIAENEHUS MEIKUX YacTHI] B3Beced W
OMYJIBCUI TPH OYHCTKE BOABI OT HE(PTH BOJHBIC CTOKH, MPOIICIIIAE CTaIUIO
MEXaHUYECKON OUMCTKH, MTOABEPTAIOTCS BO3ICHCTBUIO KOATYIUPYIOIMUX peareHToB. C
MOMOILBIO KOAryJISIHTOB HApyIIAaeTCsl CTAOMIbHOCTh HE(DTAHON SMYJIBCUOHHOU (ha3bl.
Jlnis obecriedeHnst MaKCUMAJTLHOTO BBIACIICHUS YaCTUI] HEPTH U3 TOHKOW dIMYITBCUH, B
NepByI0 odepenp TpeOyeTcsl necTabuim3anisl KOJUIOMIHBIX YacTHI[ C TOMOIIBIO
BBEJICHHS KOAryJUupyIoInx 100aBok [4].

Haubonee pacmpocTpaHeHHBIMM U3 HHUX SBISIOTCA  aJIOMOCOJEpIKaIine
peareHTsI [5,6]

Koarynsius - o1uH U3 OCHOBHBIX METOJIOB MPEABAPUTEIBHON OUMCTKU BOJBI -
SBJIIETCSL CJIO’)KHOM COBOKYIHOCTBIO (DU3MKO-XMMHUYECKHX IPOIECCOB, KOTOPHIE
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XapaKTEPU3yIOT TPEBBINICHUE CHJIAMH  MOJIEKYJISIPHOTO TPUTSHKEHUS MEKIY
JacTUIIAMH  JUCTHEPCHOW a3l CWJI  DJICKTPOCTATHUECKOTO  OTTAJIKUBAHMA.
VYrpoleHHbIe MPEACTAaBICHUS O KOAaryJsiuu, KaK O «MEXaHWYECKOM 3axBaTey
3arpsI3HEHUN 0CKIAFOIIMMHUCS XJIOMBbSIMH WJI KaK O CJICJICTBHHU MOSBICHUS B CHCTEME
HOBOW KMHETUYECKU HEYCTONYMBOW (Da3bl, HE MO3BOJIAIOT B MOJHOW Mepe OTPa3UTh
BCEl COBOKYITHOCTH SIBJICHHH Tporiecca st moBbienns 3¢p(HEeKTHBHOCTH MpoIiecca
KOAryJSIIAA  XUMHUYECKOW TMPOMBIIIJICHHOCTRIO TPEAJIaraloTcs HOBBIE PEareHTHI,
KOTOpPBIE 3a4acTyl0 TMPEIACTABISAIOT COO0OM IeJble CEMEHCTBA COBPEMEHHBIX
KOaryJsiHTOB, TPOW3BOJCTBO W TPHUHIUI JACHCTBUS KOTOPBIX OJWHAKOBBI, HO
pe3yabTaThl  Iporecca o00paOOTKHM  BOJBI, KOTOPBIMH MOTYT Pa3IM4aThCA.
CrnenoBaTelbHO, TaK)Ke HEOOXOIUMBI UCCIICIOBAHHUS, HA OCHOBAHUU KOTOPHIX MOYKHO
OyzeT BBIOMpaTh TOT WJIM MHOM KOATYJISIHT B 3aBUCUMOCTH OT OIIPEICIICHHBIX YCIOBUN
¥ JIeJIaTh MPOTHO3 Ka4eCTBa IMOJTy4aeMO OCBETICHHOU BOJBI [7].

Takum 00pa3om, aKTyalbHBIM ABJISIETCS co3AaHue dPHEKTUBHBIX HHTHOUTOPOB
COJICOTJIOKEHHUSI M KOAryJsIHTOB, HE COJAEpIKAIIUX TsKEIble METaUIbl, YTO JaeT
BO3MOKHOCTh HCIIOJIb30BaTh MX Ja)K€ MPU YKECTOUCHUU TPeOOBAaHUU K KaYECTBY
CTOYHBIX BOJI.

Leanb u 3agauu nccjieq0BaHUsA

Lenbto paboOThI SBISIETCA CO3/1aHUE HOBBIX MHTHOUTOPOB COJICOTIIONKEHHUS Ha
OCHOBE THOKOIICMTHBIX apOMATHYECKUX JTUAMUHOB, a TaKKe€ HOBOTO IOKOJEHUS
KOAaryJIsSTHTOB JUIsl OYUCTKH W TIOHKEHUS KOPPO3UPYIOMIEeH aKTUBHOCTH TUIACTOBBIX,
00OpPOTHBIX U CTOYHBIX BOJI.

JI1st MOCTHKEHUS TIOCTABJICHHOM 11€TM OBLTH OIIPEIEIICHBI CIICTYIONTUE 3aauu:

- CUHTE3 HOBBIX (PocPopopraHMYECKrX COSTUHEHUN HAa OCHOBE TMOKOIEMTHBIX
apoMaTUYECKUX aMUHOB, albACTUA0B U (OCHOPUCTOMN KHUCIIOTHI, @ TAKKE €€ aHAJIOTOB.
Onpenenenue  ONTHUMANBHBIX  YCIOBUM  pEaKIHMH, YCTAHOBJICHHE CTPOCHUS
CUHTE3UPOBAHHBIX PEAareHTOB KOMOWHHPOBAHHBIM HCIIOJIb30BAHUEM COBPEMEHHBIX
(bU3UKO-XUMHUYECKIX METO/IOB;

- MPOBEJEHWE MOHUTOpPWHTa CUHTEe3a (PocopopraHUYECKUX COCTUHEHUU U
OTIpeJIeIICHHE KHHETHYECKUX MapaMeTPOB IIPOIIecca;

- W3Yy4YCHUE WHTUOUPYIOIICH COJICOTIIOKEHUSI AKTUBHOCTU pPa3pabOTaHHBIX
pEareHToB Ha MOJIENLHBIX BOJIHO-COJIEBBIX PACTBOPAX M CPABHUTEIBHBIA aHAIIN3 UX
AKTUBHOCTHU C TIPOMBIIIIEHHO-TTPOU3BOIUMBIMA HHTUOUTOPAMU;

- WCCJICIOBAaHWE BIUSHUS HOBBIX pPEAarcHTOB Ha MEXaHHW3M (POPMHUPOBAHUS
KPHCTAJUIOB ¥ KX MOP(]OJIOTHIO METOAOM CKaHUPYIOMIEH JIEKTPOHHON MHKPOCKOIIHH;

- KOMIUICKCHBIH (DU3UKO-XMMHYECKUH aHaJIM3 TUIACTOBBIX BOJ HE(PTIHBIX
MecTopoxaeHui 3amnaanoro Kazaxcrana;

- TOJY4YCHUE HOBBIX KOAryJIsSHTOB Ha OCHOBE AaKTHBHPOBAHHBIX CILJIABOB
TFOMUHUS 1 UCTIBITAaHUS X Ha TJIACTOBBIX Bojaax 3amamHoro Kazaxcrana;

- pa3zpaboTka TEXHOJIOTUYECKON CXEMBI MOJTYICHUS HOBBIX
dhochopopraHMUecKUX PeareHTOB.

O0bexTamMu HcciaeA0BaAHUS ABIAAIOTCHA GOochHOpOpPraHUIECKIE COCTUHECHUS U3
THOKOIICTTHBIX apOMaTUYECKUX JHUAMUHOB, KETOHOB, (HOCHOPHUCTON KHUCIOTHI U €€
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pou3BOAHbIX. CIIaBbl AIFOMUHUS, AKTUBUPOBAHHBIE METAJUIAMU UHUEM, FaJUIHEM U
OJIOBOM.

IIpeamerom wmcciieqoBaHMA  ABJLIFOTCA  MPOLECCHl  IIPOMU3BOACTBA (-
aMUHO(OC(HOHOBBIX KHUCJIOT, AKTUBHPOBAHHBIX CIUIABAMM QIIOMHUHHS, a TaKKe
IPOLECCHl OYUCTKH U BOJOMOATOTOBKH IIACTOBBIX, CTOUYHBIX U OOOPOTHBIX BOJ C
IPUMEHEHUEM Pa3padOTaHHBIX PEareHTOB.

MeToabl HCCJIE10BaAHUS.

MeTtononorust uccienoBanus 0a3upyercs Ha HAy4YHO-TEXHHYECKOM MOAXO0/E K
aHaJIu3y IPOLECCOB MOJYUYEHUS PA3IMYHBIMA METOJAMHU KOHACHCALUMH U HUCTIBITAHHUE
UHTUOUTOPOB COJIEOTIIOKEHHUS.

HccnenoBanne WHIHOMTOPOB, AKTHUBUPOBAHHBIX CIUIABOB AOMHHUS U
IUTACTOBBIX BOJ COBPEMEHHBIMU (DU3MKO-XuMuuYecKMMHM Metomamu: WUK-, TH-, 3!P-
CIIEKTpOocKonuH, Mmacc-cnekrpockonuu, COM, JICK, »sHeproaucnepcHOHHON
pentrenoBckoit cnekrpockonuu, TI/JICK ananuza. TecTupoBaHue WHTHOUPYIOIICH
AKTUBHOCTHU CUHTE3UPOBAHHBIX HHTMOUTOPOB COJECOTIOKEHHUS.

HayuyHnast HOBH3HA AMCCEPTALMN 3aKIIOYACTCH:

- BIEPBbIC TEOPUTUYECKM OOOCHOBAH U HKCIEPUMEHTAJIBHO OCYIIECTBIIECH
CHUHTE3 HOBBIX (POchHOpOpraHNYECKUX COCAMHEHUNH — (-aMMHO(OCPOHOBBIX KUCIOT
nyTeM aMUHOMETUII(HOCPOPUINPOBAHUS THOKOIETIHBIX APOMATUYECKUX JIMAMUHOB,
KETOHOB, (OCPOPUCTON KUCIOTON M €€ MPOU3BOAHBIMU. BBISBICHBI ONTHMaIbHBIE
YCIJIOBHSI PEAKIIMHU M YCTAHOBJIEHO UX CTPOEHUE KOMOMHUPOBAHHBIM UCITOJIb30BAaHUEM

COBpPEMEHHBIX  (pu3uko-xumuueckux wmeronoB -  HK-cmektpomerpueit ¢
npeobpazopanneM dypre, H-, 3P- SIMP- cnekTtpomeTpuu, Macc-CHEKTPOCKOINH,
TI'/JACK ananuza u zip.;

- BIIEPBBIC OCYIIECTBICH MOHUTOPHUHT CUHTE3a G.-aMUHO(OC(HOHOBBIX KUCIIOT, U
OmpeiesIeHbl KHHETUYECKHUE TTapaMeTphl MPolecca;

- BIEpBbIE M3y4YeHA HWHTHUOHWPYIOMIAs  COJICOTJIOKEHUS  aKTUBHOCTH
pa3pabOTaHHBIX pPEAarecHTOB HAa MOJENBHBIX BOJIHO-COJIEBBIX  pacTBOpax W
CPaBHUTEJIIBHOEC H3YYCHHE HUX C MPOMBINIICHHO-TIPON3BOJUMBIMU HHTHOUTOpAMU
COJIEOTIIOKEHUS;

- BIIEPBBIE HW3YYEHO BIMSHUS TMOJYYEHHBIX COCIUHEHHN Ha MEXaHU3M
o0pa30BaHUs KPUCTAJIOB U UX MOP(HOJIOTHU METOJIOM CKaHHPYIOUIEH AJIEKTPOHHON
CIIEKTPOCKOIINEN;

- BIIEPBBIC MPOBEJCH KOMIUIEKCHBIN (PU3MKO-XMMUYECKUI aHAIU3 TIACTOBBIX
BoJ 3amagHoro Ka3zaxcrana;

- BIIEPBBIC MOJTYYEHBl HOBBIC KOATYJISTHTHI U UCIIBITAHBI HA TIJIACTOBBIX BOJAX
3anmagnoro KazaxcraHna;

- BIEpBbIE pa3paboTaHa ONTUMAabHAs TEXHOJOTHYECKash cXxemMa MOJIydeHUs U3
TMOKOICTTHBIX apOMATHYECKUX JTUAMUHOB HOBBIX 6-aMUHO(GOCHOHOBBIX KUCIIOT.

O00CHOBAHHOCTHL M JOCTOBEPHOCTb TOJYYEHHBIX JTAHHBIX IMOJATBEPKICHBI
pe3yJabTaTaMy HEOJAHOKPATHOIO TIOBTOPEHUSI JKCIEPUMEHTOB C IPUMEHEHUEM
HauboJiee COBPEMEHHOTO U HanexkHoro obopynosanus (UK-, *H-, 3P-cnekrpockonus,
Macc-ciektpockonus, COM, JCK, »sHeproaucnepcMoHHasi  PEHTIE€HOBCKAas
cnexktpockonus, TT'/JICK ananu3). Metos ckaHUpYIOIIEH AIEeKTPOHHON MUKPOCKOIIAN

11



MO3BOJISIET  OIEHUTh  GOpPMBI W pa3Mepbl  O0pas3loB  KPUCTALIOB, a
HHEProANCIEPCUOHHAsI PEHTT€HOBCKAs CIIEKTPOCKONUS o0ecreunia uaeHTU(QUKAIUIO
ux coctaBa. JJocTOBEpHOCTh pa3zpabOTaHHBIX HAYUYHBIX MOJIOKEHUHN OCYIIECTBIISIIACH
CpPaBHEHUEM PE3yJIbTATOB, IMOJYYEHHBIX pa3IU4YHBIMU MeToJamMu. PesynbTaThl
UCCJICIOBAHMS TIOATBEPKIEHBI HMCIOJIb30BAaHUEM COBPEMEHHOTO 000pY/I0BaHUS,
uMeromux  kimacc  touHoctd  0,25-0,5, w  MeTomOB aHanmu3za, a  Takxke
BOCITPOU3BOIMMOCTBIO PE3YIbTATOB UCCIIECI0BAHUA.

CBsi3b padoThl € IJIAHOM IOCYIaPCTBEHHBIX HAYYHBIX NMporpamm. J(annas
JUCCEPTALM BBINOJIHAETCS COIJJaCHO HAYyYHO-TEXHUYECKHX IPOrpaMM, a TaKKe
XO3SIMCTBEHHBIX JIOTOBOPOB:

«HayuHo-TexHu4eckoe OOOCHOBaHME WHHOBAIMA XMMHUYECKOTO KIacTepa B
o0nacTh CO3/aHUS HOBBIX MATEPUATIOB M TEXHOJIOTUH ISl  MOBBIIICHUS
3 ()EKTUBHOCTH U 3KOJIOTMUECKOW YCTOMUYMBOCTH MPOMBIIUIEHHOTO MTPOU3BOACTBAY.
Howmep npoekra 2018/BR053630.Jorosop Ne 259 0128.03.2018 r.

«BomopoiHas sHepreTrKa aKTUBUPOBAHHBIX CIUIABOB METAJUIOB B PEIICHUU
CJIIOXKHBIX 3KoJIormueckux mpobiem». Homep mpoekra 2018/AP0513541. Jorosop
Nell0 ot 5 maprta 2018 r.

«Pa3paboTka  KOMIUIEKCHOM  DKOJIOTUYECKHM  O€30macHOW  TEXHOJOTUHU
YTWIN3AIMM  TMPOMBIIUICHHBIX O0TX0J0B Hedrenepepabotkn TOO  «AHII3»,
JEMETaUIU3allMd U OYUCTKH OT Cepbl TSHKENbIX HedTed U HePTEmpoayKTOB C
WCIIOJIb30BaHUEM BOJOPOJHOU 3HepreTukn DAB HoOBoro mokoseHus». Jlorosop Ne
359-18 ot 19.04.2018 .

«Yciyrd 1o OnpeliesieHUI0 BO3MOXKHOCTH MPUMEHEHUsI CHOCOOOB yAAJICHUS
ACIIO vedTH B npynax gonoanutensbHoro orctoss TOO «AHII3»». lorosop Ne943-
17 ot aBrycra 2017 r.

«Pa3paboTka cnoco0a XMMHUYECKOTO pa3pylIeHUs] JOHHBIX OTJIOKEHUU B
Ma3yTHbBIX pe3epByapax TOO «I[THX3»» Horosop Nel5146.06 ot 30 mapta 2017

OcHOBHBIE 110JI0:KeHN S, BBIHOCMMbIE HA 3aIIIUTY:

- pa3paboTKa M CHHTE3 HOBBIX (-aMUHO(POCPOHOBBIX KHUCIOT, MOTYYECHHBIX
KOHJICHCAI[uel apOMaTHIECKHUX THOKOIICTTHBIX TUAMUHOB, C KETOHAMU U ochoprcToi
KUCIOTOM W €€  MPOM3BOAHBIMH  JUJII ~ MHTUOMPOBAHUS  COJICOTIIOKECHHUS
BBICOKOMUHEPAIN30BAHHBIX TUIACTOBBIX, 0OOPOTHBIX M CTOYHBIX BOI;

- YCTaHOBJICHHE CTpoeHUus O-aMUHOGOCHOHOBBIX KHUCIOT MmeTomamu UK-
cnektpockonuu ¢ Dypre-npeobpazoBanuem mozpenu, ‘H-3P-SIMP-cnekTpockonum,
Mmacc-crniektpockornuu, TI'/JICK ananuza u ap;

- MOHUTOPHUHT peEaKIuu CUHTe3a (-aMHUHO(POCHOHOBBIX KHCIOT M pacyer
KMHETHKH MIPOLIecca Ha €ro OCHOBE;

- UHTUOUPYIONIasi COJICOTIOKEHUS aKTUBHOCTh Pa3pa0OTAHHBIX PEAreHTOB Ha
MOJICJIBHBIX ~ BOJIHO-COJIEBBIX pPACTBOpPAaX M CPABHUTEIBHOE M3YyUYEHHE HX C
MIPOMBITTUICHHO-TTPOU3BOIMMBIMA UHTUOUTOPAMU COJICOTIIOKEHUS;

- BIMSTHUE TIOJTyYCHHBIX COCIMHEHNN HAa MEXaHU3M 00pa30BaHUs KPUCTAJUIOB U
UX MOP(OJIOTrHUH METOOM CKaHUPYIOLIEH 3JIEKTPOHHOM CIIEKTPOCKOINY;

- KOMIUJIEKCHBIA (PU3MKO-XUMUYECKHI] aHAJIN3 TUIACTOBBIX BOJA 3amaJHOro
Ka3zaxcrana;
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- TIOJYYEHHE HOBBIX KOAryJsIHTOB M WX HCHOBITAHUS HA IJIACTOBBIX BOJAX
3amagnoro KazaxcraHna;

- TEXHOJIOTMYECKasi CXeMa MOJyUYCeHHS HOBBIX (-aMHUHO(POC(HOHOBBIX KUCIOT Ha
OCHOBE THOKOIIEITHBIX apOMATHUYECKUX JUAMUHOB.

Teopernueckasi M NpaKTU4ecKasi 3HAYUMOCTH PadOTHI.

Teopernyeckas 3HAYMMOCTH PaOOTHI 3aKIIOYAETCS B pa3paboOTKe METOJI0B
cuHTE3a (-aMHHO(POCHOHOBEIX KUCIIOT, ycTaHoBIeHud Metogamu UK-, 1H- 31P-SIMP-
CHEKTPOCKOTIMM M MAacCC-CIIEKTPOCKOMUU CTPOEHUS HOBBIX G-aMHHO(POCHOHOBBIX
KHCJIOT.

[IpakTueckass 3HAYUMOCTh pPa0OTHI 3aKJIFOYACTCS B CHHTE3¢ HOBBIX (-
aMuHO(POCHOHOBBIX KHCIOT W B HCIOJB30BAaHUE HMX B KadeCTBE HMHTHOUTOPOB
coJieoTaoxxeHus. [lorydeHne akTHBUPOBaHHBIX CILJIABOB aTFOMUHUS U UX IPUMEHEHUE
B KQUECTBE KOATYJISTHTOB JIJIs OYMCTKHU IUIACTOBBIX BOJ 3anaaHoro KazaxcraHa.

Anpo0anus pe3yJibTAaTOB JUCCEPTAIMOHHON PadOTHI.

PesynbraThl nuccepTallMOHHONW PaOOThI JOKIAABIBAIUCH, M OOCYKIAIUCh Ha
Hay4HBIX KOH(EpPEHIMAX M CHUMIIO3MyMax: - MexIyHapoaHblii KoHrpecc - 6
International Congress “Biomaterials and Nanobiomaterials: Recent Advances Safety
- Toxicology and Ecology Issues”. (3-10 mas, 2015 r., I'epakinuon, Kpur, ['perus); -
Mexnaynaponnusle CarnaeBckue uTeHUss «Poinb M MECTO MOJOIBIX YYEHBIX B
peanu3ay HOBOW SYKOHOMHUYECKOU monutuky Kazaxcrana». Anpens, 2015, Anmartsr,
KazaxcraH; - MexmyHapoauslii konrpecc - 7 International Conference «Biomaterials
and Nanobiomaterials Recent Advances Safety-Toxicology and Ecology Issuesy. (8-
15 wmas, 2016. I'epaxmmon, Kpur, I'perus; - «CoBpeMeHHBIC MPOOJIEMBI BBICIIETO
oOpa3oBaHus U HAyKd B O0JIACTM XUMHH M XMUMHUYECKOW HHKEHepuwn» (AIMathl:
KasHY wum anp-®apabu); - HayuyHo-npakTuueckass koHpepeHuus "HoBbie
JTOCTIDKEHHUsI B TMPOEKTUPOBAaHUUW: B3 B Oynymee». - TOO HUIIA
"Kacnuitmynaiiraz"-2016 r anpens, Artsipay, Kazaxcran; — MexayHapoaHas
KoHpepeHIus - MexayHapoaHbiii bepeMkaHOBCKUI Che3] 110 XUMUHA M XUMHUYECKOM
texHomoruu, 9-10 nexabpss 2016, Anmartei, Kazaxcran; - MexayHapoaHas
koHpepeniums - International workshop on UK research collaboration with Kazakhstan
"Utilization and treatment of wastes arising from mining activities, oil and other
industries” Newton-Al-Farabi. — 2016, Anmatsr, Kazaxcran; - MexayHapomaHbIi
koHrpecc - Congress “Société Frangaise de Génie des Procédes” (12-13 urons 2017 r.
Hancu, ®pannus), - Mexaynapoansie CarnaeBckue ureHus «HHOBanMOHHBIE
pelieHusl TPaJAUIIMOHHBIX TpoOjeM: HHXeHepuss u TexHosorusi, 2018, Anmarsl,
Kazaxcran; - MexayHapoaHasi HaydHO-TIpakTu4eckas koHpepeHus «CoBpeMeHHbIE
TPEH/bl BBICHIETO 00pa30BaHUs U HAYKH B O0JACTH XUMHUYECKON M OMOXMMHYECKOU
uHxeHepun», 13-14 centadps 2018, Anmartsl, Kazaxcras.

Hyoankanuu.

[To pe3ynpTaTaMm quccepTamnuu omyoankoBaHo 14 pador.

OcHoBHBIE pe3ynbTaThl uccnenoBanus Mcabaera E.A. u3noxensr B 1 cTathe
B M3JAHUSAX U3 TIEPEYHs], yTBEPKIEeHHbIX KomMuTeToM 1m0 KOHTpodto B cdepe
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oOpazoBanuss u Hayku Pecrnyomukm Kaszaxcran, 2 mHHOBaMoOHHBIX maTteHTa PK
NPUPABHEHHBIX K CTAThIM YTBEpXkJACHHbIX KoMUTETOM 1O KOHTpoJit0 B cdepe
oOpa3zoBanust 1 Hayku Pecnybnmuku Kaszaxcran, 1 ctaThe B *KypHaje BXOJAIIUX B
0a3y gaHHBIX «Scopus», | cTaThe B KypHajie Bxondmui B 6a3y nanHbix « Thomson
Reuters», 9 Te3ncoB M0KIaJ0B B MEXKAYHAPOJIHBIX KOHGEPEHIUAX, B TOM ducie, 3
Te3Kca B CTpaHax JAJIbHEr0 3apyOeKbsl.

JIMYHBIN BKJIAJ aBTOPA.

OcymiecTBiieH 0030p W aHAIW3 JUTEpPATypbl MO TEMAaTUKE JIUCCEPTaLUH,
MPOBEJIEHBI AKCIIEPUMEHTAJIbHBIC HCCIIE0BaHUs, aHAJIN3 MOJYyYCHHBIX PE3yJIbTAaTOB,
WX UHTEpIIpeTaIys U 00CyXIeHuE.

Ctpykrypa n o0beM auccepramum. JuccepraimonHas padora cocTouT us3 4
pa3esioB, 3aKIFOYCHMS, CITUCKA UCTIOJIb30BAaHHBIX HCTOYHUKOB 13 149 HammMeHOBaHUT.
Pa6ota m3noxena Ha 110 cTpanumax, BkimodaeT 36 pucyHkoB U 14 Tabimir.
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ANNOTATION

Theses for the degree of Doctor of Philosophy (PhD) in the specialty
60072100 — «Chemical technology of organic substances»

Yerzhan A. Issabayev

New inhibitors and coagulants based on organophosphate and activated
aluminum to prevent scaling and water purification

General description of work

This paper is devoted to the development and synthesis of new
organophosphorus substances - p-aminophosphonic acids and their esters by
condensation of flexible-chained aromatic diamines with aldehydes, phosphorous acid
and its derivatives, and the possibility of using them as scaling inhibitors.

Production of activated aluminum alloys and development of methods for their
use as coagulants for the purification of reservoir, industrial and sewage waters.

Comprehensive physico-chemical analysis of reservoir waters of Western
Kazakhstan.

Relevance of the research topic

Currently, in the Republic of Kazakhstan and in many other countries of the
world, most of the large oil fields in Kazakhstan have entered the final stage of
development. Under operating conditions, there are deposits with hard-to-recover
reserves of hydrocarbon raw materials, the extraction of which is complicated by the
deposition of salts, paraffins, the formation of stable emulsions, high gas factors, a
significant amount of mechanical impurities, increased corrosive activity of the
products.

Salinity in the development and exploitation of oil fields is a complex problem
and is still not well understood. Deposits of inorganic salts, especially in wellbore
downhole pumping equipment, are found in almost all regions of oil production and
significantly reduce the turnaround time of work, and increase downtime of wells,
which leads to a decrease in oil production, deterioration of technical and economic
indicators, the cost of production. salts is considered as mass crystallization, due to the
presence of solutions supersaturated with salts and including the stages of nucleation,
crystal growth and recrystallization of the salt precipitate, which can proceed
alternately or simultaneously [1]. During the development and exploitation of oil
deposits, salt deposits occur with the predominance of the following types of salts:
calcite — CaCO3, gypsum — CaS04x2H20, anhydrite — CaSO4, barite — BaS04,
baritocestin — Ba (Sr) SO4, halite — NaCl. In the later stages of the development of
deposits, deposits of sulfide salts, mainly iron sulfide, appear. In general, the sediments
of salt deposits are not monomineralic and have a complex petrographic composition,
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including both mineral and organic parts. According to the structure of salt deposits,
micro- and fine-crystalline precipitates, dense layered precipitates with various degrees
of crystallization with the inclusion of hydrocarbons and coarse-crystalline precipitates
are distinguished. [2].

Currently, oil companies are actively pursuing a strategy to intensify production,
which leads to a decrease in bottomhole pressure and intensive degassing, contributes
to the displacement of the onset of salt deposition closer to the bottom of the well.
Reagent water treatment to prevent scaling is the most effective and affordable, since
it does not require significant capital investments, and the preparation and dispensing
units of reagents are quite simple and reliable in operation. Organophosphonates (RP),
an effective scaling inhibitor, make up a significant share of this production. However,
it should be noted that many inhibitors have several disadvantages when used in
Kazakhstani fields. Most of them are poorly compatible with reservoir waters, in which
the salt content is significantly higher than in the fields of several foreign countries.
Many are incompatible with antifreeze and therefore cannot be used at low
temperatures. The preparations do not always possess universality of action with regard
to sediments of mixed composition [3].

An important role has recently been played by environmental aspects, with each
year increasing requirements for the content of inhibitors in the discharged wastewater,
which requires the production of reagents that are most effective and do not create large
environmental loads. Coagulants may be considered in this role.

During the development of oil fields, industrial wastewater is formed, containing
a large amount of oil. Oil drilling, which consumes significant amounts of water, is a
source of effluent that contains drill cuttings and waste drilling mud. To separate fine
particles of suspensions and emulsions during the purification of water from oil, water
effluents that have passed the stage of mechanical purification are exposed to
coagulating reagents. With the help of coagulants, the stability of the oil emulsion
phase is disrupted. To ensure maximum separation of oil particles from a thin emulsion,
first of all, destabilization of colloidal particles through the introduction of coagulating
additives is required [4].

The most common of these are aluminum-containing reagents [5,6].

Coagulation - one of the main methods of pre-treatment of water - is a complex
set of physico-chemical processes that characterize the excess of the forces of
molecular attraction between particles of the dispersed phase of electrostatic repulsion
forces. Simplified notions of coagulation, as a “mechanical capture” of contaminants
by precipitating flakes, or as a consequence of the appearance of a new kinetically
unstable phase in the system, do not fully reflect the totality of the process phenomena.
whole families of modern coagulants, the production and operation principle of which
are the same, but the results of the water treatment process, which could ut vary.
Consequently, research is also needed on the basis of which it will be possible to choose
a particular coagulant depending on certain conditions and to make a prediction of the
quality of the clarified water obtained [7].
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Thus, it is urgent to create effective scale inhibitors and coagulants that do not
contain heavy metals, which makes it possible to use them even with stricter
requirements for wastewater quality.

The purpose and objectives of the study

The aim of the work is to create new scale inhibitors based on flexible-chain
aromatic diamines, as well as a new generation of coagulants for cleaning and reducing
the corrosive activity of reservoir, circulating and waste waters.

To achieve this goal, the following tasks were defined:

- synthesis of new organophosphorus compounds based on flexible chain
aromatic amines, aldehydes and phosphorous acid, as well as its analogues.
Determination of the optimal reaction conditions, determination of the structure of the
synthesized reagents by the combined use of modern physicochemical methods;

- monitoring the synthesis of organophosphorus compounds and determining the
Kinetic parameters of the process;

- study of the inhibitory scaling activity of the developed reagents on model
water-salt solutions and a comparative analysis of their activity with industrial-
produced inhibitors

- study of the effect of new reagents on the mechanism of crystal formation and
their morphology using scanning electron microscopy;

- a comprehensive physico-chemical analysis of the formation waters of oil
fields in Western Kazakhstan;

- obtaining new coagulants based on activated aluminum alloys and testing them
in the reservoir waters of Western Kazakhstan;

- development of the technological scheme for obtaining new organophosphorus
reagents.

The objects of study are

organophosphorus compounds from flexible chain aromatic diamines, ketones,
phosphorous acid and its derivatives. Aluminum alloys activated by indium, gallium
and tin metals.

Subject of study

are the processes of production of a-aminophosphonic acids activated by

aluminum alloys, as well as the processes of purification and water treatment of
reservoir, waste and circulating waters using the developed reagents.

17



Research methods

The research methodology is based on a scientific and technical approach to the
analysis of the processes of obtaining various methods of condensation and the testing
of scale inhibitors.

Investigation of inhibitors, activated alloys of aluminum and formation waters
by modern physicochemical methods: IR, 'H-, 3P- NMR spectroscopy, mass
spectroscopy, SEM, energy dispersive X-ray spectroscopy, TG/DSC analysis. Testing
the inhibitory activity of the synthesized scale inhibitors.

The scientific novelty of the thesis is:

- for the first time it was theoretically substantiated and experimentally carried
out the synthesis of new organophosphorus compounds - a-aminophosphonic acids by
aminomethylphosphorylation of flexible-chain aromatic diamines, ketones,
phosphorous acid and its derivatives. The optimal reaction conditions were revealed
and their structure was determined by the combined use of modern physicochemical
methods - IR spectrometry with Fourier transform, *H-, 3'P-NMR spectrometry, mass
spectroscopy, TG/DSC analysis, etc.;

- For the first time, the synthesis of a-aminophosphonic acids was monitored,
and the kinetic parameters of the process were determined;

- For the first time, the inhibitory scaling activity of the developed reagents on
model water-salt solutions and their comparative study with industrial scale inhibitors
was studied;

- for the first time, the effects of the compounds obtained on the mechanism of
crystal formation and their morphology were studied by scanning electron
spectroscopy;

- For the first time, a comprehensive physico-chemical analysis of the reservoir
waters of Western Kazakhstan;

- for the first time, new coagulants were obtained and tested on the reservoir
waters of Western Kazakhstan;

- for the first time, an optimal technological scheme was developed for the
production of new a-aminophosphonic acids from flexible-chain aromatic diamines.

Validity and authenticity

The obtained data are confirmed by the results of repeated repetition of
experiments using the most modern and reliable equipment (IR, *H-, 3P-spectroscopy,
mass spectroscopy, SEM, DSC, energy dispersive X-ray spectroscopy, TG/DSC
analysis). The method of scanning electron microscopy allows us to estimate the shapes
and sizes of crystal samples, while energy dispersive X-ray spectroscopy provided
identification of their composition. The reliability of the developed scientific
provisions was carried out by comparing the results obtained by various methods. The
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results of the study are confirmed by the use of modern equipment with an accuracy
class of 0.25-0.5, and methods of analysis, as well as reproducibility of research results.

Communication work with the plan of state scientific programs.

This thesis is carried out according to scientific and technical programs, as well
as economic agreements:

“Scientific and technical substantiation of innovations in the chemical cluster in
the field of creating new materials and technologies for increasing the efficiency and
environmental sustainability of industrial production”. Project number 2018 /
BR053630. Contract No. 259 of March 28, 2018

"Hydrogen energy activated alloys of metals in solving complex environmental
problems." Project number 2018 / AP0513541. Contract No. 110 dated March 5, 2018

“Development of an integrated environmentally safe technology for utilization
of industrial waste from oil refining of the “Atyrau refinery” LLP, demetallization and
sulfur removal of heavy oils and petroleum products using the new generation of EAV
hydrogen energy”. Contract No. 359-18 dated 04.19.2018

"Services for determining the possibility of using methods for removing oil from
the ARPD in the ponds of additional sludge" Atyrau refinery" LLP. Contract No. 943-
17 of August 2017

“Development of a method for chemical destruction of bottom sediments in fuel
oil tanks of “Pavlodar oil chemistry refinery” LLP Contract No. 15146.06 of March
30, 2017

The main provisions for the defense:

- development and synthesis of new a-aminophosphonic acids obtained by
condensation of aromatic flexible-chain diamines with ketones and phosphorous acid
and its derivatives to inhibit the scaling of highly mineralized reservoir, circulating and
waste waters;

- determination of the structure of a-aminophosphonic acids by means of Fourier
transform infrared spectroscopy models, H-, 3'P-NMR spectroscopy, mass
spectroscopy, TG/DSC analysis, etc;

- monitoring the synthesis of a-aminophosphonic acids and calculating the
Kinetics of the process based on it;

- scaling inhibitory activity of the developed reagents on model water-salt
solutions and their comparative study with industrial-produced scale inhibitors;

- influence of the obtained compounds on the mechanism of crystal formation
and their morphology by scanning electron spectroscopy;

- complex physico-chemical analysis of stratal waters of Western Kazakhstan;

- obtaining new coagulants and their testing on the reservoir waters of Western
Kazakhstan;

- technological scheme for obtaining new a-aminophosphonic acids based on
flexible-chain aromatic diamines.
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Theoretical and practical significance of the work

The theoretical significance of the work lies in the development of methods for
the synthesis of amuno-aminophosphonic acids, the establishment by the methods of
IR, *H, 3'P-NMR spectroscopy and mass spectroscopy of the structure of the new
amMuHO-aminophosphonic acids.

The practical significance of the work lies in the synthesis of new a-
aminophosphonic acids and in their use as scale inhibitors. Production of activated
aluminum alloys and their use as coagulants for the purification of formation waters of
Western Kazakhstan.

Testing the results of the thesis

The results of the thesis were reported and discussed at scientific conferences
and symposia: - International Congress - 6" International Congress “Biomaterials and
Nanobiomaterials: Recent Advances Safety - Toxicology and Ecology Issues”. (3-10
mas, 2015 r., Heraklion, Crete, Greece); - International Satpayev readings "The role
and place of young scientists in the implementation of the new economic policy of
Kazakhstan." April 2015, Almaty, Kazakhstan; - International Congress - 7%
International Conference «Biomaterials and Nanobiomaterials Recent Advances
Safety-Toxicology and Ecology Issues». (8-15 May, 2016. Heraklion, Crete, Greece; -
«Modern problems of higher education and science in the field of chemistry and
chemical engineering” (Almaty: Al-Farabi Kazakh National University); - Scientific-
practical conference "New achievements in design: a look into the future". -
International Satpaev readings "Scientific heritage of Shakhmardan Essenov", 2017,
Almaty: KazNRTU - International Beremzhanovsky Congress on Chemistry and
Chemical Technology, December 9-10, 2016, Almaty, Kazakhstan; - International
Conference - International workshop on UK research collaboration with Kazakhstan
"Utilization and treatment of wastes arising from mining activities, oil and other
industries” Newton-Al-Farabi. — 2016, Almaty, Kazakhstan; - International Congress
- Congress “Société Frangaise de Génie des Procédés” (July 12-13, 2017 Nancy,
France); - International Satpayev's Readings “Innovative Solutions to Traditional
Problems: Engineering and Technology, 2018, Almaty, Kazakhstan; - International
scientific and practical conference "Modern trends of higher education and science in
the field of chemical and biochemical engineering”, September 13-14, 2018, Almaty,
Kazakhstan.

Publications

According to the results of the thesis 14 works were published.

The main results of the study Isabaeva E.A. are set out in 1 article in publications
from the list approved by the Committee on Control in the Field of Education and
Science of the Republic of Kazakhstan, 2 innovative patents of the Republic of
Kazakhstan equal to the articles approved by the Committee on Control in Education
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and Science of the Republic of Kazakhstan, 1 article in the journal of the database
“Scopus , 1 article in the journal included in the database ‘“Thomson Reuters”, 9
abstracts in international conferences, including 3 abstracts in foreign countries.
Personal contribution of the author
A review and analysis of the literature on the topic of the thesis was carried out,
experimental studies, analysis of the obtained results, their interpretation and
discussion were carried out.

The structure and scope of the thesis

The thesis work consists of 4 sections, conclusion, list of references from 149
titles. The work is presented on 110 pages, includes 36 figures and 14 tables.
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