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By the size of the established reserves, geological and thermobaric
conditions of oil horizons, and the technical and economic features of the
development, Tengiz is unique not only among the fields of Kazakhstan. The
Tengiz field is characterized by high in-situ pressure and high concentration
of hydrogen sulfide, which require solving complex technical and
technological problems. The problem of solving environmental problems on
sulfur utilization is acute: artificial “mountains” of sulfur massifs grow from
year to year, about 69 kg of sulfur per 1 ton of produced oil. Therefore, the
main environment protection problems that arise during oil production in
Tengiz are the danger of soil and groundwater pollution, the spread of sulfur
dust, as well as the intake of sulfur sulfide in the atmosphere. Therefore, the
theme of the dissertation of Zharylkasyn P.M. is very relevant. Today, over 8
million tons of sulfur are stored in “sulfur maps”, which is a serious concern
for ecologists, since under local climatic conditions sulfur can go into many
sulfur compounds due to the free access of oxygen and the presence of a
natural catalyst — strong ultraviolet rays. With a constant strong wind, sulfur
particles can spread over the air basin for considerable distances and can
settle on the surface of the earth, water or react with other chemical
compounds, passing into new harmful substances. In oil production, sulfur is
one of the main wastes. Sulfur cannot be stored in dumps not only for
environmental but also for economic reasons, since sulfur is an important
chemical raw material for the rubber industry. Therefore, works aimed at
finding new ways to obtain ingredients, including vulcanizing agents of
rubber compounds, are of considerable interest. Zharylkasyn P.M. has
carried out a deep analytical review of literary sources on the theme of the



dissertation and reasonable conclusions have been made that allowed to
determine the purpose and objectives of the research. The research of the
current state of the effect of sulfur storage in open sulfur maps on the
ecology of the environment has been made. When conducting laboratory
experiments, modern physicochemical and analytical methods have been
used, the dissertator has successfully used them in the work. As a result of
the experiments, high-quality rubber compounds and their vulcanizates
using Tengiz sulfur have been obtained. The main physicochemical
properties (tensile and tear strength, Shore hardness) of the obtained
rubbers have been investigated. The influence of the dosage of Tengiz sulfur
and its types (polymer, technical) on the technological parameters of the
manufacturing processes of rubber compounds and vulcanization has been
investigated.

The possibility of using sulfur to produce heat-resistant composite
materials — a filler cord for car tires has been investigated. Acts of
production testing of the obtained composites have been carried out.

Also, according to the research results, Zharylkasyn P.M. has received
copyright certificate for a filler cord formulation. Based on the foregoing, |
believe that the dissertation work of Zharylkasyn P.M. has been carried out
creatively at a high scientific and theoretical level in full and meets the
requirements for dissertations for the degree of Doctor of Philosophy in the
specialty 6D073300 — “Life Safety and Environmental Protection”.

Scientific Advisor,
PhD, University of Lorraine

S. Meziani



NOTAPUHINA YHUBEPCUTETI

M.M. XapbinkacbiHHbIH «TeHi3 KyKipT-MyHan eHAipiciHiH
KanAblKTapblH Nanganada oTbipbin, bICTbIKKA TO3iMAi
KOMNO3nuuMAnbIK MaTepuangap TeXHONOMUAChIH XXacay»

ANCCcepTauUAanbIK XXYMbICbIHA NiKipi.

SenrineHreH  kopnapablH  Menepi, MyHail rOpu3OHTTapbiHbIH  naiga 60ny5|Hb|H
reonormanblk-TepMobapukanblk - karaannapel,  UrepydiH - TeXHUKanbIK-9KOHOMUKAmbIK
epekweniktepi 6oMblHWa TeHi3 KasakcTaHHbIH KeH opblHAApbl apacblHha faHa Biperen
Sonbin  TabbinMangbl. TeHi3 KeH OpHbl Kypaeni TexHUKamnblK KaHe TEXHONOMUANbIK
Mscenenepai Wewyai Tanan eTeTiH kabaTwwinik )ofapbl KbICBIMMEH X8He KYKIpTTi CyTeriHiH
HOfFapbl  KOHUEHTpauuAcbiMeH epekweneHeai. KykipTTi  kepere »xapaTy GoiibliHLWA
3KonoruanbiK Npobnmanapbl WweLly Maceneci e3ekTi 6onbIn Tabbinagb: KYKIPT cinimaepiHin
AacaHabl «Taynapbl» XbelnaaH XbifFa ecin kenedi, eHAIpineTiH 1 ToHHa MyHalfa WwamameH
69 kr kykipt kenepi. CoHpablkTaH, TeHisge MyHail OHAIpy KesiHOe TybIHOaWTbIH Heriari
sKonorvanelKk npobnemanap — Tonbipak NeH ep acTbl CynapbiHbIK NacTaHy kayni, KykipT
LWaHbIHbIH Tapanybl, CynbdUO-KYKIpTiHiH aTMocdepara Tycyi. CoHAbIKTaH,
.M. XapblnkacblHHbIH, AUCCePTaLUSACHIHBIH TakblIpblObl 6Te MaHbI3abl. ByriHri TaHaa «KykipT
KapTanapbiHaa» 8 MUNNIMOH TOHHaAaH acTaMm KYKIpT cakTanagel, 6yn akonortapabl KaTTbl
anaxgjartajpl, eUTKeHi XeprinikTi kKnMMaTTblK Xafgannapaa KYKIPT OTTeriHiH X8aHe Tabufn
KaTtanusatop Gonbin TabbinaTblH KyLWTi yNbTpakynriH ceyneneppin 6onybliHa GainaHbICThbI
KenTereH KyKipT KocbinbiCTapblHa aiiHana anapgbl. TypakTbl KaTTbl Xen KesiHae KYKipT
DenwekTepi aiTapnblkTal KalblKTbikka ayara Tapanein, XepaiH, cyablH 6eTiHe weryi
Hemece Gacka XMMUANbIK KOCbINMbICTAPMEH OPEKeTTECIN, XaHa 3UsHAbI 3aTTapfra anHanysl
MYMKiH. MyHai eHaipy KesiHae KyKipT Heriari kanablkTapabiH Bipi 6onbin Tabbinaabl. KykipTTi
KOKbICTapra apHanfaH nonuroHaapda cakray TeK JKOMOorusnblk eMec, dKOHOMUKAanbIK
cebenTepMeH Ae MYyMKIH eMec, eMTKeHi KyKipT TexXHuKanbik pe3eHke eHepkacibi yLliH
MaHBI3Abl XUMUANbLIK WKKI3aT Gonbin Tabbinagbl. COHAbIKTAH WHIPEOUEHTTEPMi, COHbIH
IWiHOe peseHKe KOCbIMbICTApbIHbIH BynkaHusauuanayllbl areHTTepiH anyabiH  xaHa
XonaapbiH - isgeyre  GafbiTTanFaH  KYMbICTAP  YIIKEH  KbI3bIFYLUbIAbLIK TyAblpagb!.
.M. XKapbinkacblH  gucceprauus TakbipblObl  GoMbiHWA 8aebuer kesdepiHe TepeH
SHANWUTUKanNbIK WONy XYPrisAi xeHe 3epTTeyaiH MakcaTbl MeH MiHOETTepiH Xysere acblpyfa
MYMKIHAIK GepeTiH nenenpgi KOPbITbIHALINGP Xacadbl. ALWbIK «KYKIPT KapTanapbiHaa»

KYKIPTTi cakTay KopluaraH opTa aKOMOTUsICbIHA acep ETYiHiH afbiMaars Xan-KyriHe 3epTTey



3ingi. 3eptxaHanblk Texipubenepai Xyprisy KesiHae OWCCEPTaHT ©3 XyMbIChbiHAA
=ayn (U3MKanbIK-XUMUANBIK XOHEe aHanuTUKanblK sAicTepAi onaarbiaan KongaHabl.
oube HoTuxeciHOe TeHi3 KykipTi naiiganaHbinatelH Xofapbl cananbl pe3eHKe
5ICTapbl X8He onapAblH BynkaHu3aTTapbl anbiHAbl. AnblHFAH pe3eHKkenepaiH Heriari
KanblK-XUMUANbIK ~ kacuettepi  (y3iny >eHe co3biny OepikTiri, Lop 6GolbiHWwa
bifbl) 3epTTendi. TeHi3 KykipTi MeH OHblH Typriepi (nonumepni, TexXHUKanbik)
LepeMecCiHiH peseHKe KOCbINbICTapbiH OHAIPY XeHe ByrnkaHusauusanay npouecTepiHin
onoruAnblKk - napamMetpriepiHe  acepi  3eptrengi.  KykipTTi  bICTbikka  Te3iMai
no3nuMAnbIK - Matepuangapibl - aBTOMOOMIb WKMHanapbiHa apHanfaH TONTbIPFbILL
S2yasl eHAipy YWiH nanganaHy MyMKiHAirN 3epTTendi. AnblHFaH KOMMO3UTTepre eHAipicTik
CeiHak akTici kyprisingi. Conpai-ak, 3eptTey HoTwxkenepi GonbiHwa M.M. XapbinkacbiH
TonTeipfbil  Bay xacay TexXHONoruscblHa aBTOPMbIK KykblK KyeniriH angbl. »Kofapblaa
2dTeinfaHdapfa cyeHe oTbipbin, .M. XapbinkacbiHHbIH AWCCEPTALMANBIK  KYMbICHI
®OfFapbl fbINbIMU-TEOPUANbBIK AEHre[e LibiFapMallbifbIKNeH Tomnblk OpblHAanObl eHe
20073300 — «Tipwinik kayincisgiri xeHe KopluaraH opTaHbl KOpFay» MaMaHblfbl BonbiHLa
Dunocodusa [OKTOpbl fbiNbIMU - A8peXeciH any YlWiH aucceprauvsanapra KOVIbIﬂ?TbIH

TananTtapfa CelKkec Keneai aen ecenTtenMmix.
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