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VK 627.257
I'. B. AVBAKHPOBA, ¥. Y. KOUJIBPIBEK, T. M. CEUJIXAHOB

Cesepo-Kazaxcranckuii rocynapcTBeHHBIH yHHBepcuTeT M. M. Ko3pibaesa,
[erpomnasnoBck, PecnyOnuka Kazaxcran,
Koxkmerayckuii rocynapcteHHslil yHuBepcuteT uM. 1. Vanuxanosa,
Koxmreray, Pecrryonuka Kazaxcran

CUHTE3 HMHI'MBUTOPA KOPPO3UH
HA OCHOBE I'OPYNYHOI'O MACIJIA

AHHOTanus. B Hacrosee BpeMs M3BECTHO OOJIBIIOE KOJIHMYECTBO CHHTE3MPOBAH-
HBIX MHTUOUTOPOB KOPPO3MHU, KOTOpBIE 00JAJal0T BBHICOKUMH 3HAUYEHHAMH 3aIUTHOTO
s¢dexra. Onnaxo, Bce Bo3pacTaronye TpeOOBaHUA K X Ka4eCTBY, NOCTYIIHOCTH U Jelie-
BU3HE ONpPEJEIAIT HE0OXOUMOCTh MPOBEACHUS LIEICHANPABIEHHOIO COBEPILICHCTBOBA-
HHS CYLIECTBYIOIIMX M IIOMCKa HOBBIX MHTMOUTOPOB, 00JIaJaloluX BBICOKOH 3 deKTuB-
HOCTBIO, JIETKO TOJIyYaeMbIX U3 JOCTYITHOTO HE()TEXHMMUYECKOTO ChIPbsS M HIKOHOMHYHBIX
KaK C MO3MIMH MX CHHTE3a, TaK M MCIHOIb30BaHuA. [lo3TOMY CHHTE3 coeMHEHHH, Ha OC-
HOBE KOTOPBIX MOTYT OBITh MOJy4eHbl d(P(PEKTUBHBIE HHIMOUTOPBI KOPPO3HH, SIBISETCS
aKTyaJlbHOM 3amaueii. [lenb uccienoBanust — CHHTE3 UHTHOUTOpa KOPPO3WU MeETalia Ha
OCHOBE TPHATAHOJIAMHUHA, XJIOPUCTOrO OEH3UIIa U TOPYMYHOTO Macia, ONpeeIeHHe KOH-
YECTBEHHOMW OLIEHKHU KOPPO3MH MeTaiia U 3(Q(EeKTHBHOCTH 3alIUTHOTO JIEHCTBHS HHTUOU-
Topa. HaMu ObIJI CHHTE3UPOBaH HOBBIH MHTMOUTOP KOPPO3HUH, ONPE/ICICHbI ONTUMAIIbHbIC
YCIIOBHSA [T IPOBEICHUS CUHTE3a, YCTaHOBJICHA CTPYKTYpa CHHTE3UPOBAHHOTO BEIIECTBA
U U3y4yeHbl (U3NUECKHe KOHCTaHTHL. PazpaboTaHHBIN HMHTHOUTOp, Onaromaps HU3KOM
TOKCHUYHOCTH, BOJIOPACTBOPHMOCTH ¥ BBICOKOH 3(p(PEeKTHBHOCTH, MMEET XOPOIIHE Mepc-
NEeKTUBBl TMPUMEHEHHS B CHCTEMax BOJOCHaO)KeHWs, HepTe- M ra30-XMMHUUYECKON Mpo-
MBIIUIEHHOCTSX. [lodydeHHOe BEemecTBO MOKHO HCIONB30BaTh KaK MHIHMOUTOpP KHCIIOT-
HOM KOppo3uHu cTain. DPQPEeKTHBHBIA 1 SKOHOMHYECKH 1[e7IeCO00pa3Hblii HHTHOUTOP KOp-
pPO3UM CTaJlM Ha OCHOBE MECTHOTO CBIPbS, @ TAaKXKE OTXOIOB M MOOOYHBIX TPOAYKTOB
XMMHYECKOTO TIPOU3BOICTRA, SIBJISIETCS] HAYYHON HOBU3HOW TAaHHOW paboThI.

KiroueBble ¢JIoBa: TPHITAHOIAMHUH, XJIOPUCTHIN OCH3MII, aMUHOI(HUPBI, dpyKOBas
KHCIIOTa, aJIKIINPOBaHNE, HHTHOUPYIOIIas aKTUBHOCTh, CIEKTPAIbHBIN aHaJTN3, KCAaHTO-
reHoBasi mpoba.

Beenenne. M3BectHO [1], 4TO cONM TpUATAHOIAMUHA U BBICIIUX KUPHBIX
KHCJIOT UCTIOJIB3YIOTCS B KQUECTBE MOIOIINX CPEICTB, SMYJIBIaTOPOB, CMadHBATE-
neit u 3amaciuBareneil. Tpustanonamun (TOA) npumensieTca Takke B KadecTBe
uHTHONTOpa Kopposuu. ConepkaHue 3TUX KOMIIOHEHTOB B COCTaBE MHTHOHMTOpA
KOPPO3UH MOKET 00€CIeYNTh IMOBBIIIEHHE 3alIUTHON CITOCOOHOCTH TIPH B3aUMO-
JNEHCTBUM  BOJHOW Cpeapl B NPUCYTCTBUU aKTHUBAaTOpa KOPPO3UH — XJIOpHAA
Hatpus [2].

C 1enpo MmosTydeHusl HOBBIX BEIIECTB B 3TOM HAIIPaBICHUH W M3yYEHUS UX
AHTUKOPPO3UHHBIX CBOMCTB HaMM OblIa HM3ydeHa peakius TOA ¢ XJIOPUCTHIM
OeH3UIOM.
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UeTBepTUYHBIC aMMOHHEBBIC COJTHM O0JaJal0T BHIPAKEHHON MOBEPXHOCTHOU
AKTUBHOCTBIO U JIETKO 00pa3yroTCsl aNKWIMPOBAHUEM TPETUYHOTO aMHHA OCH-
3mxaopuaom [3].

PE3VJIbTATBI U UX OBCYXXJAEHHNE

Ilocne mpoBeneHHMsI CHHTE3a, OCHOBAHHOTO HA PEAKLUUM B3aMMOJACHCTBHUS
TPUITAHOJAMHUHA C XJOPHUCTHIM OCH3MJIOM W PACTUTENHHBIM (TOPYMYHBIM) Mac-
JIOM, HaMH{ OBUIO MOJIYYEHO COeIMHEHHE — YeTBEpTHUYHAs COJb aMMOHHUS (pHCy-
HOK 1). /locToMHCTBaMHM IaHHOTO CHHTE3a SIBJISETCS NMPOCTOTA NMPOBEACHUS 3KC-
MepUMEHTa, PeaKknus HMAET NMPH KOMHATHON TemmepaType. MOJIBHOE COOTHO-
LICHUE, B3STOE B PEAKIMIO PEareHTOB TPHITAHOJIAMHH, XJIOPHCTBIA OCH3WI U
ropundHoe Macio 3:3:1, COOTBETCTBEHHO.

cr
(HOCH2H N CHCH40 CO-(CHy) - CH=CH(CH3+-CHs

|
CHa

|
CgHs

Pucynok 1 — ®opmyna 4eTBEpTHYHOH cOMM OEH3MITPUITAHOIAMHUHOA(DUpPa SPYKOBOI KHCIOTH

B mosyueHHOM aMHHOA(HUpPE aTOMBI KUCIOPOA U a30Ta 00CCICYUBAIOT BbI-
COKYIO0 TOBEPXHOCTHYIO aKTHBHOCTb, a YIJICBOJOPOAHBIC DPAIUKAIbl MOJEKYI
YBEIMYMBAIOT CTETEHb 3allOJHEHHWS IOBEPXHOCTH. XOpOIIas pPacTBOPUMOCTH
aMUHOZ(UPOB B BOJIE CIIOCOOCTBYET MPOSIBJICHUIO UMH MHTHOUPYIOLICH aKTHB-
HOCTH B BOJIHOM (a3ze.

VYrneBoopoiHbIe paauKaibl, oOiafaromye TUAPOPOOHBIMU CBOWCTBAMH,
HaIpaBJeHBl B CTOPOHY arpecCHBHOM CPEIbl M OTTAJIKHWBAIOT BOIY W KOPPO3HUOH-
HO-aKTUBHBIE YaCTHIIBI, a TaKXe JOMOJHUTEIBHO HKPAaHUPYIOT MOBEPXHOCTH
MeTalljla ¥ yCUJIMBAIOT €€ OJIIOKUPOBaHHUE.

[Ipu ompenencHUN CTPYKTYPHI IMOJIYYECHHOTO COCAMHEHHUS MBI BOCIIOJb-
30BAJIMCh JTUTEPATYPHBIMUA JAaHHBIMA KAau4eCTBEHHOTO M KOJMYECTBEHHOTO CO-
CTaBa TOPYMYHOTO Macja, ONpPEJCIICHHBIMU METOJIOM ra3oxpomarorpadudec-
KOro aHanu3za [4].

B wuccnemyeMbix KHPOBBIX KOMIIO3UIUAX HACHTU(DUIIMPOBAHBI 3PYKOBas,
OJICHHOBAsI, JIMHOJICBAs, SWKO3CHOBas KHUCIOTHI (Tabmumna 1) [5].

Jns ompeneneHuss W JOKa3aTeNbCTBA CTPYKTYPHl TOJIYYSHHOTO BEIIECTBA
HCTIONB30BAIA XUMUYECKHE METOJIBI aHAJTN3a — MPOBENIM KaY€CTBEHHBIE PEaKINN
Ha OTJIEIbHBIC TPYIIIBI, BXOSAIINE B COCTAB BEIIECCTBA.

[IpoBenu kauecTBeHHBIE PEAaKIMH Ha JOKA3aTeIbCTBO B COCTAaBE CHHTE3UPO-
BaHHOTO COEIWHEHUS THUAPOKCHIBHOW TPYMNIBI, CIOKHOW 3(WPHON TPYMIBI U
OEH30JILHOTO KOJIbIIa (Tabnuma 2).
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Ta6muna 1 — XXupHO-KHCIIOTHBIH COCTaB TOPYNIHOTO Macia

VcnoBHOE 0003HAUEHHE )KUPHBIX KUCIOT

MaccoBast 10151 )KUPHBIX KUCIIOT, %

OpykoBasg (Cyy.1) 42
OneunoBas (Cig.) 21
JInnonesas (Cg,) 26

DiikozenoBas  (Cy.1)

11

Tab6nmna 2 — XapakTepHble peakiuy Ha (yHKI[MOHAIBHEIE TPYTIIEI,

B COCTaBE MCCIEIyEMOro BEIIeCTBa — AIKUIOCH3HITPUITAHOTAMIHOBHpa

THIPOKCHJIAMUHA B METUIIOBOM CITUPTE U
OCTaBHJIN CTOATH Ha 1 MuH. 3aTeM mpudaBUIN

1 KaIuTrO HACKHIEHHOTO PACTBOpPA (CIPTOBOTO)
THIIPOKCH/IA KM U OCTOPOXKHO HATPEBAIH 10
Havana kuneHus. [locie oxmakaeHus cMech
MOJKUCISUTA 1M COJSTHOM KUCITOTHI M TOOABHITH
3% pacTBOpa XJIOpUa xKeesa.

KauecTBeHnHbIC
Pearent Pesynbraret
peaxkuuu
ClioxHBIC B npoGupke Harpenu uccieryeMoe BeLecTBO Bo3HukaeT HHTEHCUBHOE
3¢upsl C HACBHILIEHHBIM PacTBOPOM COJSHOKHUCIIOTO PO30BOE OKpalIlBaHUE.

TPHOKCH]IA XPOMa B CEPHOIl KHCIIOTE.

Apomaru- K xmopodopmy (Hanm XJIOpUIOM MeH) OxkpacKy nmoponuika
YecKue npudaBIIN MCCIEeTyeMOe COEIHHEHHE, Ha CTEHKE —
YTIIEBOIBI TiepeMellany 1 MpoOUpPKY CIerka HaKJIOHWIH, KPacHO-OpaHKeBas,
4TOOBI CMOYHTH CTEHKH. 3aTeM n00aBHIH pacTBOp — GECI[BETHBIH.
XJIOpH/] QIFOMHHHS, TaK YTOOBI YacTh MOPOILIKA
nonajga Ha CTEHKH HPOOHPKH.
I'uapox- OkucneHne XpOMOBBIM aHTHIPUIOM, okucienne | IlonoxurenbHas npoba
CHJIbHAS no JIxoHcy: K 1 M anieToHa 100aBUTb Ha TIePBUYHBIHA CITUPT
rpynma HCCIIelyeMOe BEIIECTBO, 3aTEM PACTBOP JlaeT TIOMYTHEHHE

pacTBOpA U MOSIBICHUE
3€JICHOTO OKpAIlMBaHHS.

KcantoreHoBast mpo06a: K HCCIIEyEMOMY
coeIMHEHUI0 TpHOaBIstoT cepoyriepon (CS,),
3aTeM JI00aBISIOT HEMHOTO EIKOTO KallH,
HArpeBalT M NPHIMBAIOT PAacTBOpP Cyliibdara
Meau.

Boznukaer
KCAaHTOI'CHAT MEIH
KOPUYHEBOTO 1[BETA.

IIpoBenu crekTpaibHBIN aHAIU3 MOJIYUYEHHOTO COeNUHEHUs: MeTojoM SAMP-
n UK-cniekTpockonuu.

C moMoIIbI0 XapakTEPUCTUUECKUX YaCTOT ONPENEIUIN HATMYHE B MOJIEKYJIE
Pa3IMYHBIX TPYNI aTOMOB M CBSi3¢H W TE€M CaMbIM TNPOBENH (yHKIMOHAIBHO-
CpYIIIOBOM aHAIN3.

Pe3ynbrare! nccienoBannii NpUBEIeHB! Ha PUCYHKaX 2 U 3.

AHanM3 CHEeKTPOB MPOTOHHOTO MAarHWTHOTO pe30HaHca (PUCYHOK 2), a
TaK)Ke SIepHOTO MAarHUTHOTO pe3oHaHca (PUCYHOK 3) Ha sapax yriaepona-13
(PC SIMP-crekTpocKONus) HPOAYKTAa PEAKLMH B3aHUMOJCHCTBHS  TPHITAHON-
aMHMHA C XJOPUCTBIM OCH3HJIOM IOJIyYeHBI CIeIyIONe JaHHbIE:
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B nporonnoMm criektpe obpasma mpu o = 4,69 M.1. HaOIIOJAeTCS TPUILICT-
HBI CUTHAJI, KOTOPBI MOXHO OTHECTH K IIECTH NPOTOHAM CHUMMETPHUYHBIX
MeTtuienoBbix rpymnn (H-10, H-13, H-16).

MeHee HHTEHCHUBHBIM CHUTHAN, XMMUYECKUWA cIBUr Kotoporo 4,58 M.n.,
OTBEYAaeT NMPOTOHAM SKBUBANEHTHBIX CH,-rpynin, HemocpeICTBEHHO CBA3aHHBIX C
atomoMm azota (H-9, H-12, H-15).

Cunrner npu 3,94 M.O. MOXHO OTHETHM K mportoHam H-7 meruneHoBoi
rpymibel. CHMMETPHYHBIE THAPOKCHIIBHBIC TPYIIIBI JAIOT OJWH CHUTHAI B 00JIaCTH
2,68 M.

B ob6mactu cnaboro nons (& = 7,35-7,38 M.1I.) pe30HUPYIOT MPOTOHEI apo-
MaTHYeCKOTO KOIbIIA.

[Ipu aHanm3e sAEpHOrO0 MarHUTHOTO pPe30HAaHCA Ha AApax yriepoaa-13 Oblmu
BBISIBJICHBI CIICIYIOIINE XUMUUECKUE CABHUIH:

B cnaGononpHON 9acTu yriIepogHOTO CHEKTPa MPOSBISIOTCS CUTHANBI siIep
BC apomarmueckoro mmkma: 8(C-1) = 126,74 m.a., 8(C-3,5) = 129,28 m.x.,
&(C-4) = 130,84 m.x., 6(C-2,6) = 133,05 m.1.

CummeTpu4HbIM MeTHIeHOBBIM rpymmam  (C-10,13,16 u C-9,12,15) otse-
qaroT cUrHaIbl pu 55,51 u 60,54 m.x. cooTBercTBeHHO. Curnan npu 58,08 ..
OTHOCHUTCS K yriiepony C-7.

Taxoke CTpyKTypy OCH3UITPUITAHOIAMUHOA(PHPA 3PYKOBON KUCIIOTHI JIOKaA-
3amu metooM MK-criekrpockonuu. Pe3ynpraTel mpuBeieHB HA PUCYHKE 4.

Pucynok 4 — UK-criektp OGeH3UATPHAITAHOIAMHUHOIPHpa

B cuHTE3MpOBaHHOM COEOMHEHHM CHEKTPOCKOIMYECKHM METOIOM ObUIH
UIeHTHOUIMPOBAHBI ClieyroNue GYyHKIMOHAIBHBIE TPYIIIBL: CIIoXKHAs d(upHasi,
OCH30JIbHOE KOJIbIIO, YETBEPTUYHAS COJNb AMMOHHS, YTO CBUAETEIBCTBYET O
MIOJIOXKHUTEIEHOM PEe3yJIbTaTe MPOBEACHHON XUMHUECKON PEaKity.

Taxke CTpYKTYypy OCH3UITPUITAHOIAMHUHOI(PHPA IPYKOBOW KHUCIIOTHI JIOKA-
3anmu MetoaoM HMK-cnektpockonuu. Pe3ynbraTsl mpuBeeHb! Ha pucyHke 4. boun
UACHTUPHUIUPOBaHKI 00IacTH KoJleOaHus, MpUBEACHHBIE B TabiuLe 3.
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Tabmuna 3 — Jannsie UK-ciektpa

Xumuueckas cBsi3b | [luana3oH uacrei, e | 3nauenue HHUIMPOBaHHOTO KONeOaHNs, em™!
2975 - 2950
CH, 5883 - 2360 2950 - 2870
CH=CH 1310 - 1290 1237
R - COOR 1730 - 1715 1728
CeH; - 1225 - 950 1149 - 1026
c. .C
Nt ~1680 1640
c’ C
c-cl 750 - 410 607, 545, 497

B cuHTE3MpOBAaHHOM COEIMHEHWH CIIEKTPOCKONNYECKUMH METOJaMH OBLITH
UIeHTUDUIIIPOBAHBI CIIeIyIoNTe PYHKITMOHATLHBIC TPYIIEL: CIIOKHAS dhUpHas,
OCH30JIbHOE  KOJIbIIO, YETBEPTUYHAS COJb aMMOHHS, YTO CBHJCTCIILCTBYIOT O
MOJIOKUTEIBHOM PE3yJIbTaTe MPOBEICHHON XUMUUECKON PEaKIUu.

Omnpenenmmm 3¢GHEKTHBHOCTD TEHCTBHSI MHTHOUTOpPA B 3aBUCUMOCTH OT pH
cpensl (Tabnuna 4).

Ta6mna 4 — Bimsane pH cpensl Ha aHTHKOPPO3HOHHYIO aKTHBHOCTh MHTHOUTOpPA, %

Cpena

Wurnburo
P kucnas (pH=0,9) HelTpanbHas (pH=6,5)

ANKHIOeH3WITPUITAHOTAMIHOI QYU PBI 98,0 79,4

BeiBoasl. [lo pesynbratam NpoBEJEHHOW paOOTHI MOXKHO CIeNaTh CIenyro-
II1€ BBIBOJBI:

1. CuHTe3upoBaH HOBBIII HHTHOMTOP KOPPO3UH Ha OCHOBE TPUITAHOJIAMUHA,
XJIOpPUCTOTO OEH3MIIa M pacCTUTEFHOTO Maca;

2. Ha ocHoBaHMHU MPOBEAEHHBIX HCCIEA0BAHUM pa3paboTanty ONTHMAIBHYIO
METOIUKY CHHTE3a aJIKWITPUITAaHOIAMUHO3(Hpa;

3. C moMompi0 XUMHUYECKUX M CIIEKTPAIBHBIX METOIOB aHaIn3a JOKa3aHa
€ro MOJIEKYJISIpHAsi CTPYKTYpa;

4. CUHTE3UPOBAaHHBI MHTHOMTOpP KOPPO3MH IPOSIBISAET BBICOKYIO aKTHB-
HOCTb B KHCJIOU Cpefe.
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Pe3lome
I'. b. Oybaxiposa, Y. Y. Koiwibex, T. M. Ceuinxanos

KBILLIA MAWBI HETI3IHJIE KOPPO3W UHTUBUTOPBIH CUHTE3IEY

Kasipri yakpITTa KOpray acepi >KOoraphsl OONATHIH CHHTE3JENTeH KOPPO3Hs MHTHOM-
TOpJIapbIHbIH Oipa3bl Oenrimi. Anaiijga, oiapHblH camachlHa, KOJ JKETIMIUIIIHE JKOHE
ap3aH/IbIFbIHA KOMBUIATHIH OApIIbIK OCIM Kelle JKaTKaH TajaITap jKOFapbl THIMAUTIKKE He
001y, KOJI )KETIMII MyHai-XUMHS [IMKI3aThIHAH KCHIJ aJIbIHATBIH KOHE OJIap/IbIH CHHTE31
TYPFBICBIHAH Ja THIMI, COHJAi-aK MaijanaHy TYpPFBICHIHAH Ja YHEeMJi >kKaHa WHTUOu-
TOPJIAPJBI MAKCATTHI TYPJIC KETUIIIPY KOHE 137€y KAKCTTLIIrH aHbIKTalabl. COHIBIKTAH
KOPPO3USIHBIH THIMJI TEXETimTepl ajblHybl MYMKiH KOCBUIBICTApZBIH CHHTE31 ©3€KTi
MiHzIeT OOJIBIT TaObUIaABL. 3epTTEYAIH MaKcaThl — TPUATAHOIAMHUH, XJIOPJIbI OCH3MII XKIHE
KpIIIa Mal{bl HETIi31H/AETT METaul KOPPO3MSCHIHBIH HHTHOUTOPBIH CHHTE3/IEY, METAJT KOp-
PO3MSCHIHBIH CaHJIBIK OarajlayblH >KOHE MHTMOWTOPBIH KOPFAHBIII 9CEPiHIH THIMILTITH
anbIKTay. bi3 s)kaHa KOppO3Wsi HHTHOUTOPHIH CHHTE3IEAIK, CHHTE3 1 JKYPri3y YIIiH OHTai-
JIBl MIAPTTAP/bl aHBIKTA/IBIK,CHHTE3IENITCH 3aTThIH KYPBUIBIMbI OPHATBUIABI KOHE TEXe-
rimTik THiMAUTr 3eprrenmi. JaWslHOanFaH WHTHOUTOPABIH TOMEH YBITTBUIBIFBI, Cyna
epIrilTiri )oHe KOFapbl THIMILUIIT apKachblHIa CyMEH jKaOJbIKTay JKyHenepiHae, MyHan
JKOHE Ta3-XUMIBUIBIK OHEPKACIITEPAC KOAMAHBUTYBIHBIH KeJIemeri 0ap eKeHl KepceTii.
AJBIHFaH 3aTThl 0OJATTHIH KBIIIKBUI OPTaja KOPPO3USICHIHBIH MHTHOMTOPHI PETiHAe Tai-
nananyra 0omanel. JKeprimikTi MIMKi3aT, COHJAW-aK XUMUSIIBIK OHIIPICTIH KaJIBIKTAPhI
MEH jKaHama eHiMJepi Heri3iHjae 0ojaT KOPPO3WSICHIHBIH THIMAI >KOHE SKOHOMHUKAIIBIK
TYPFBIAAH TUIMJII HHTHOUTOPBI OCHI )KYMBICTBIH FHUIBIMH >KaHAJIBIFB! OOJIBIT TaOBIIa B!

Tyiiin ce3aep: TpUATaHOIAMUH, XJIOPJBI OCH3MI, aMHUHOI(HD, 3PYK KBIIIKBUIBI, all-
KWIJIEY, TeKSHTIH OeJICeHAINIK, CIIEKTPIIIK TaJAay, KCAaHTOT€HAIK ChIHaMa.
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Summary
G. B. Aubakirova, U. U. Koilybek, T. M. Seilkhanov

SYNTHESIS INHIBITORS CORROSION
ON THE BASIS OF MUSTARD OIL

Currently, a large number of synthesized corrosion inhibitors, which have high
values of the protective effect, are known. However, the ever-increasing demands for their
quality, availability and low cost determine the need for targeted improvement of existing
and search for new inhibitors with high efficiency, easily obtained from affordable
petrochemical raw materials and economical both from the point of view of their synthesis
and use. Therefore, the synthesis of compounds on the basis of which effective corrosion
inhibitors can be obtained is an important task. The aim of the study was the synthesis of a
metal corrosion inhibitor based on triethanolamine, benzyl chloride and mustard oil, the
determination of a quantitative assessment of metal corrosion and the effectiveness of the
protective action of the inhibitor. We have synthesized a new corrosion inhibitor, deter-
mined the optimal conditions for the synthesis, determined the structure of the synthesized
substance and studied the physical constants. The developed inhibitor due to its low
toxicity, water solubility and high efficiency has good prospects for use in water supply
systems, oil and gas and chemical industries. The resulting substance can be used as an
inhibitor of acid corrosion of steel. An effective and cost-effective inhibitor of steel corro-
sion based on local raw materials, as well as waste and by-products of chemical produc-
tion is the scientific novelty of this work.

Key words: triecthanolamine, benzyl chloride, amino esters, erucic acid, alkylation,
inhibitory activity, spectral analysis, xanthogen assay.

187



XUMWYECKHH )KYPHAJI KA3AXCTAHA

COJIEP)KAHUE

Epeoorcun E.E., Yanos T.K., Kogpueuna T.B., Menvruxog E.A. CoBpeMEHHOE COCTOSIHUE

HedTenepepadaThIBaIONIEH TPOMBIIUIEHHOCTH U PhIHKA HedTenpoaykros B Kazaxcrage............. 6
Lorcycunberos Y.IK., Yepnsaxosa P.M., Aeamaesa A.A., Epmexosa K.E.,

Kaiivinbaesa P.A. VI3y4enne BiusHUS psiga GakTopoB Ha MpoIecC B3aUMOACHCTBUS

B cucteMax K 3[Fe(CN)g] — VOSO4-3H,0/NiSO,7H,0 - H,0 u

K;3[Fe(CN)s] — VOSO,4-3H,0- NiSO4 7H,0 — H,O0.

CooGenne 3. M3zyuenue Bnusuue koHueHrpauu VOSO, 3H,0 Ha cocTaB

npoaykToB B3auMozeicTBus B cucreme K;[Fe(CN)g] — VOSO,4-3H,0 — H,O

METOHOM MK-CIIEKTPOCKOIIHI. .......envintititietieiteiieiie ettt ettt ettt et sb b ebe et eaeebt et ennenbenae e 39
Kaiinapbaesa K.H., Kapmaii A.M., Capuesa P.b., /[onenog b.K., Ymepzaxosa M.b.

Pa3paboTka anbTepHATHBHBIX CIIOCOOOB TOyUeHHsT OnoMacchl Arthrospira platensis,

MIPUTOIHBIX JUTS MX KPYITHOMACIITAOHOTO MPOM3BOCTBA. ... cuveverrrerrenreneereesersessessesneeneensensensensenses 53
Llamem Ji., Aeubaesa J1.3., Maneazbaesa P.A., Myn I A.

[Tomy4yeHue TpeXKOMIIOHEHTHBIX TUAPOreIei Ha OCHOBE IeJIJIaHa U AKPUIIATOB. .....cverververnereeennene 62
I3bepeenosa M.M., Kymowcanosa A.JK., Jiocenbuesa K. JK. ViccnenoBanue BIUsSHUS

30JIb-T€J1b KOMITO3HIMU Ha (PU3UKO-MEXaHUUECKHE CBOMCTBA TEKCTHIBHBIX MaTEPUAIIOB............. 73

Bopobwes I1.5., Muxaiinosckaa T.I1., FOzaii O.K., Cepebpanckas A.Il., Kypmaxwvizer P.,
Hmanzazvr A.M. O IpoMOTHPOBAHNY BaHAAUHTUTAHOKCHIHOTO KATaIM3aTOPa OKHCICHHUS

B HY-TIHKOTIHHOB. ... .ottt ettt sttt et ettt sa ettt ea etk s st eb et ettt be st b e b b e enenne 78
Kaupbexoe JK.K., [[ocenovibaesa M. M. BiusiHUe yIbTpa3ByKa Ha TEPMOXHUMHUYECKYIO
JIECTPYKIMIO Ma3yTa B MPUCYTCTBUH KEHIEPIBIKCKOTO CIIAHIIA. .. .eevveenrreneeenreeneeeneeeneesneenneenneenneennes 90

Karokosa JLA., [lpanues K./[., Muipzabek A.b., Esatidou M.F., Liarasa K.S.,
Geronikaki A.A. ViccnenoBanue aHTHOKCHAHTHOH akTHBHOCTH O-CyNb(OapUIIIpOn3BOIHBIX
[B-aMUHOTIPOITHOAMUIOKCHMOB. .....c.vuveviarereatenseseasenesseneaseseneaseneesesseneaseseasesseseaseneesenseneaseneesenseneasennas 99
Xapramosa T.B. «3eneHbie)» HANPaBICHUS MUKPOBOIHOBOH AKCTPAKIIUU
B XHUMHUH NPUPOIHBIX coeauHeHnit. Coobmenne 1. MeTonpl OLEeHKH SKOJIOTUIHOCTH
AHATUTHUECKHX TIPOLICILY P- v vveenveenreeneerusesssesureestesttesseenseenseensesasesssesssesseenseenseensesnseensesssesssesseenseesseenne 108
Lopsieuna A.H., Ocmposnoii KA., Haxues T.P., Canuxosa K.P. Bausane mpupozst
MMUTMEHTOB Ha arperaTuBHYIO U CEIMMEHTAlMOHHYIO YCTOHYHBOCTD aJIKMIHO-YPETaHOBBIX

[0 02 (S): €3 1 2 O RPSRT SRR PRRRRR 119
Hlanabaes K.C., Ockenbaii A.K., Opazbaii ILE., [yiicenxynosa A.111
Cunre3 HaHOKOMIO3UTOB CuS/S THAPOTEPMUUECKUAM MYTEM M HX XaPAKTCPHCTUKA. ....c.vevenvenense 130

Locycunberos V.IK., Hypeanuesa I'.O., basixmemosa 3.K., llaxuposa A.K.,
yiicenbaii /]. B3anmozeiicTere MOANGUIIMPOBAHHOTO TyMaTa ¢ HOHAMU XpOMa U Maprasia...... 140
bewumos I0.C., Paoxcabosa B.D., Axmedos B.H. AKTyanbHBIE aCTICKTHI

TIPOU3BOJICTBA MIIEHUTHOTO KPAXMAIA. ..c.uvreuetenreenrernrentrenirenutensresseenseeseensesnsesmsesssesssesssenseesseesseenses 152
Jocanmypaesa A.M., Typebexosa I".A., [Jaypenbexos K.H., Omuprynos A.LLI.

DJIEMEHTHBIN COCTAB PACTUTEIBHOTO CBHIPbS U OKCTpakTa Phlomis salicifolia...............cccueeveuene. 159
bamuwipbexos E.O., Ymepsaxosa M.B., Ymenvbaesa 3.T. PazpaboTka BOIOPaCTBOPMBIX

JIEKapCTBEHHBIX (JOPM MEKCHJI0JIa HA OCHOBE TTIOTMBHUHHIITHPPOIHIOHA. ....veeveverenraerereneeenenenennene 165
Moiica P.M., Bacununa I' K., Ymbemranuesa K.M., Abunvoun T.C. I'uaponsomepusanus

H-TeKcaJleKaHa B MPHCYTCTBIH OM(YHKIMOHAIBHOTO KaTtanu3aTopa Ha ocHoBe AI-HMS............. 171
Aybakuposa I'.b., Koiinvibek Y.Y., Ceiinxanos T.M. CuHTE3 HHTUOUTOPA KOPPO3HU

HA OCHOBE TOPUMUHOTO MACIIA. ..c..eeuvteeteteenteenseeseeuseensesasesssenssessaesseesseensesseensesnsesnsesssesseesseesseenseenses 180

Laypenbex O., Maxcubaes A.K., Haoupos P.K. TepMonn3 KOOpANHAIIMOHHBIX

COEIMHEHUH METaJIOB C CEPOCOAEPIKAIINM MPEKYPCOPOM KaK aJIbTepPHATUBHBIA METO.

CHHTE3A CYTIBMIHIIOB. .....uveuveurenrerreseerueeseeseessessessessesessessesseaseessessessensensensessessessessesssessensensensensensessesses 188
Kaupberos JK.K., Kuwubaes K.O., /[ocenovioaesa U.M., Abunvmadicunosa /1.3.,

baiimonoa A.7K. Crioco6 nosyueHus: TyMUHOBBIX BELIECTB U3 HU3KOMUHEPATN30BaHHbIX

WJIOBBIX CYIb(MUIHBIX TPAZCH (TIEIIOHIOB). c..ceveentneentenrententerierstentestestestenseseeseessesseeseeseeseensensensessenses 200

282



