AP26103871 «OHIIPICTIK KAJJIBIKTAPIBI KOJJAHBITT KOMITO3ATTI
KOPFAHBIC KABBIHIAPBIH AJYIBIH FBLIBIMA-TEXHOJIOT USJIBIK
HETI3JAEMEJEPIH O3IPJIEY»

7KobdaHbIH MaKcaThl: OHIIPIC KAIABIKTAPbIH KOPFAHBIII KaOBIHAPBIH alTyFa IIUKIi3aT PeTiHe
naiiiananyIelH FBUIBIMH-TEXHOJIOTHSUIBIK HET13/IEMECIH JKacay.

Kapxbuianabipy kesemi: 120 murH. TeHre.
BacbimM 0arbIT: SHEPrus, 03bIK MaTepUaiiap *KoHe KoJliK.

3eprTeyaiH @3eKTiairi: >k00aHbIH HEri3ri MJeschl — KOPFaHBIII >KaOBbIHBIH allyFa eHJIpic
KaJABIKTApbIH IIMKI3aT peTinae naipanany. XKoba ascelHIa »KaObIHIAApAbl alyblH Ta3TePMUSUIBIK
OYpKy oaicTepiH KOJJaHa OTBHIPHIN YII OarbITTa XYMBICTap aTrKapbulafbl: 1) Kypill KaybI3bIHAH
albIHFaH KpeMHUM Koc TOTHIFbIH (Si02) KOJJaHBI OHMOKOMIIO3UTTI >KaObIH aiy; 2) IIbIHBI
KaJABIKTApblH, KYpIIl KaybI3bl alblHFaH KpeMHuil kapOumiin (SiC) xoHe KyHOarbIC KaOBbIFbIHAH
anbiHFaH  kanuid  ToThiFbIH  (K20) maiimanaHelnl  [MIBIHBIKEPAMMKIBIK JKaOBbIH aly; 3) IKbUIY
Ka3aHJBIKTApbIHIA KOMIPI JKaKKaH Ke3Jle Taija OoJaThlH YIma KYJIAep/ i KOJAAHBIT KOPFAHBIII
xabbiHAapabl any. JKoba GapbIchiHIa ©HJIPIC KaJIIBIKTApPbIHAH KOMIIO3UTTI MaTepUaIAapAbl aly
omicTeMeci >KacaslbIll, KOMITO3MTTI MaTepHallapAaH >KaObIlH alyIblH Ta3TEePMUSUIBIK OYpKy
TEXHOJIOTUSIAPBl TBICBIKTANBIN, AJbIHFAH >KAaObIHHBIH CHUIAaTTamMalapbl MEH KacHeTTepl KelleHAl
TYpAE 3epTTenei.

by xo00a eHaipic KaNIbIKTApbIH MaigagaHy OOMBIHINA SKOJOTHSIIBIK TYPFBIIAFBl MOCEIIEH1
FaHa IIenIn KOWMaM, eHIIpiC KaJABIKTapblH ap3aH IIMKI3aT Ke31 peTiHle MaimaaaHy apKbLIbI
KOPFaHBIII KAOBIHIAPBIH ATy IbIH YKOHOMHUKAJIBIK THIMAUTITIH apTTHIPAIbI.

KobdanaH KyTLIeTiH HOTHKEIEP:

— Kypilll KaybI3bIHAH KpeMHHI KOC TOTHIFBIH (Si02) aiy omicTeMeci »Kacaiaibl )KOHE KEIIeH/I1
Typae 3eprreneili (XMMUSUIBIK >KoHEe (DazaiblK KYpambl aHBIKTAy, (paKIUsIIBIK Taljiay jkacay,
TEPMUSIIBIK TYPAKTBUIBIFBIH 3€PTTEY);

— ra3TepMUsUIBIK OYpKy TexHoJsorusiceiHa Oeitimaenren I'A-SiO2 (kypimr kaybibr)-ZrO:
KOMIIO3HUTTI MaTepUANIAPbIH Ty 9IICTEMEC] JKacallabl;

— JICTOHAIMSIIBIK KOHE aya-IIa3MaiblK OYPKY TEXHOJIOTUsUIapbiH Kosaanbin I'A-SiO2 (kypirr
KaybI3bl)-ZrO2 OMOKOMIIO3UTTI KAOBIHBIH ally SICTEMECIH jKacajajpl, KaObIH alyIblH OHTAWJIbI
TEXHOJIOTUSUIBIK TIapaMeTpIiepi aHbIKTAIA b

—T'A-SiO2  (kypimr  Kaybi3bl)-ZrO2  OGHOKOMIO3UTTI  JKAOBIHHBIH  ITUTOTOKCHKAJIBIFBI,
OMOTYPaKTHUIBIFHI )KOHE MEXaHUKA-TPUOOIOTHSIIIBIK KACUETTEP1 KEIISH 1 TYPAE 3epTTeNe;

— KYHOarbICTBIH KaObIFbIHAH KanuiiaiH TOThIFBl (K20) MeH Kypiml KaybI3bIHAH KPEeMHUN
kapounin (SiC) any sxicremecin a3ipieneni xxone anbiaran KoO men SiC yHTakTaphl KeueHai Typae
3epTTenei (XUMUSUIBIK KoHE (pa3aiblK Kypambl aHbIKTay, (PpaklIUsIIBIK Talgay jkacay, TePMUSIIBIK
TYPAKTBUIBIFBIH 3€PTTEY);



—SiC  (xypimm kaybi3bl), KoO (kyHOarbiC KaOBIFBI) JKOHE IIBIHBI KAJIJBIKTAPbIHAH
IIBIHBIKEPAMUKAJIBIK MAaTEPUAIIbl ayAbIH 9/icTeMeci KaliTa OaJIKbITY MEH MEXaHHKAJbIK YCaKTay
MIPOLIECCTEPl HETI3IHAC Kacallabl;

— JETOHAIMAJIBIK JKOHE aya-Tula3MajiblK OYypKy TeXHOJIOTHsIaphlH Kojpaueil SiC (Kypimr
KaybI3bl)-KoO  (KyHOArbIC KaOBIFBI)-IIBIHBI HETI3IHAErT IIBIHBIKEPAMUKAJIBIK JKaObIH aJIy/IbIH
OHTAMIIBI TapaMeTpiIepi aHBIKTAJIA/IbI;

— IIBIHBIKEPAMHUKAIBIK JKAOBIHHBIH KATTBUIBIFBI, KaKallyFa J>KOHE KOPPO3US TO3IMAUIITi
3epTTelNe/i;

— aya-Tula3MaiblK OYPKY TEXHOJIOTHACHIH KOJIJAHBII YIITa KYJIJIeH )KaOblH ally MYMKIHIIKTEpi
3epTTenel;

— yIima KyJ HeTI31HJer1 >KaObIHHBIH KaTThUIBIFBI, KaXkallyFa >KOHE KOppO3Hsl Te3IMAUIIr1
3epTTenel.

O3ipJjemesiepai KOJAaHy cajajapbl: dHEPreTHKa, MalliHa jKacay >KOHE MaTepualTaHy,
OMOMeUITHA callanaphl.

7Koba icke achIpblIaThIH KOHKYPCTBHIH ataybl: 2025-2027 xpuimapra apHajfaH FBUIIBIMHU

oHe (HeMece) FhIIBIMU-TEXHUKAJIBIK K00aliap/ibl TPAaHTTHIK Kap KbUIAHIBIPY KOHKYPCHI.

3eprTey TOObI:

TakpIpBII )KETEKIIICI, )KETEeKII1 FRIIBIMHU KbI3MeTKep — bekracosa I'.C.;
Ara rpuIbIMH KbI3MeTKep — Cargonauna XK.b.;

Ara rpuIbIMH KbI3MeTKep — byliTkenos /I.b.;

Ara FpuTBIME KbI3MeTKep — Cymro6aeBa JI.T.;

Ara FpUTBIME KbI3METKep — Myxammaz Hoapaznan A6x Azuc.;
Ara reuTBIMH KbI3MeTKep — Hyp Habuxa FOcod.;

Ara FpUIBIMH KbI3MeTKep — batixan [I.P.;

Ara FBUIBIMH KbI3METKep — Maynetr M.;

Kimri reuteiMu kbi3MeTkep — bepaimyparos H.E.;

WNuxenep — bonatos C. /1.



AP26103871 «<PABPABOTKA HAYYHO-TEXHOJIOTHYECKHUX OCHOB INIOJYYEHUA
KOMITO3UIIMOHHBIX 3AIIUTHBIX MOKPBITUN C HCITIOJIb30BAHUEM
ITPOMBIIIJVIEHHBIX OTXOO0B»

Hear mpoekta: pa3paboTka HAYYHO-TEXHOJIOTHYECKOTO OOOCHOBAHHS HCIOJIb30BAHHS
IMPOU3BOJACTBCHHBIX OTXOJ0B B KAYCCTBC ChIPbA IJIs MOJTYUCHUS 3alllUTHBIX HOKpBITI/II;'I.

Oo0bem punancupoBanus: 120 mutH. Tr.

IIpuopuTeTHOE HaNpaBJieHHe: DHEPTUs, IEPEIOBbIE MaTepHalibl U TPAHCIIOPT.

AKTYaJIbHOCTh MCCJIeI0BAHUI: OCHOBHAsl M€ IPOEKTa 3aKII0YaeTcs B MCIOJIb30BAaHUU
MIPOM3BOJICTBEHHBIX OTXOJOB B KaYECTBE CBHIPbs JUISl MOJIy4EHHUS 3alUTHBIX MOKpBHITUH. B pamkax
MpoeKkTa paboTel OyIyT MNPOBOAMTHCS MO TPEM HANpPaBICHUSIM C TMPUMEHEHHEM METOJIOB
ra3TepMUYECKOr0 HambUICHHs sl (JOPMHUPOBAHUS TMOKPBITHIA: 1) MOJydeHUEe OMOKOMIO3UTHOTO
MOKPBITHSI C MCIOJb30BaHHEeM quokcuaa KpeMHuus (SiO:), M3BICUEHHOTO M3 PUCOBOW HICTyXHU; 2)
MOJIyY€HUE CTEKJIIOKEPaMHUYECKOr0 IMOKPBITUS C MPUMEHEHHEM CTEKOJIbHBIX OTXO0JO0B, KapOuaa
kpemHus (SiC), MoIy4eHHOTO U3 pUCOBOM menyxu, U okcuaa kKainus (K20O), u3Bned€HHOTo U3 Iy3ru
MOJICOJIHEYHHKA;, 3) TOJy4CHHE 3alllUTHBIX MOKPBITUH C  HCIOJh30BAaHHEM  30JIbI-YHOCA,
oOpa3ymomielcss Ipyu CKUTaHUM YIJIsl B TEIUIOBBIX KOTENbHBIX ycTaHOBKax. B xone peanuzanuu
mpoekra Oyner pa3paboTaHa METOJMKAa TONYYEHHS KOMIIO3UI[MOHHBIX MAaTepHalioB U3
IIPOU3BO/ICTBEHHBIX OTX0JIOB, OTPAOOTAHbI TEXHOJIOTUHU Ta3T€PMUUYECKOT0 HAlbUIEHUS TIOKPBITHH Ha
OCHOBE KOMIIO3MTHBIX MAaTEpUAIOB, a TaKXKe IPOBEAEHbl KOMIUIEKCHBIE HCCIIEI0BaHUA
XapaKTePUCTUK U CBOMCTB MOJYYEHHBIX MOKPBITUH.

JlaHHBII MPOEKT HAINpaBJICH HE TOJIBKO Ha PEIICHHUE YKOJOTHYECKON MpOOJIeMbl, CBI3aHHOM C
yTUIM3alKMeNd MPOU3BOJICTBEHHBIX OTXOJI0B, HO M Ha IOBBIIIEHUE YKOHOMHUYECKOH I(PPEKTUBHOCTH
MOJIy4EeHHUs 3AIUTHBIX MOKPBITUH 3a CUET MCIOJIB30BaHMS IPOU3BOJCTBEHHBIX OTXOJIOB B KaueCTBE
NemEBOrO HCTOYHUKA ChIPbSI.

Oxunaembie pe3yJibTaThbl:

— Oyner pa3paboTaHa M KOMILIEKCHO HMCCJIeI0BaHa METOJMKA MOJYYeHUS JUOKCHAAa KPEMHUS
(Si02) u3 pucoBoif mienyxu (OmpelneieHne XUMHYECKOTO M (Pa3oBOro cocTaBa, MPOBEACHHUE
(bpaKIIMOHHOTO aHAJIW3a, UCCIIEIOBaHNE TEPMHUECKOIN CTaOUIBHOCTH);

— Oynert pa3zpaboTaHa METOHMKA MOTYyYEHHUS KOMIIO3UITMOHHBIX MaTepranoB GA—SiO: (pucoBast
menyxa)—ZrO2, aIanTUPOBAHHBIX K TEXHOJOTUHU ra3TePMHUUECKOT0 HATIBIIICHHUS;

— C MpUMEHEHUEM JAETOHAIIMOHHOTO ¥ BO3YIIHO-IIJIa3MEHHOTO HAaNbUICHUs OyIeT pa3paboTaHa
METO/IMKA TOJy4eHUs OMOKOMMIO3UTHOTO MOKpbITUS GA-SiO: (pucoBas menyxa)-ZrO:, a Takxe
oTmpeeNieHbl ONTHMAIIbHBIE TEXHOJIOTHYECKHE TapaMeTpbl (GOPMUPOBAHUSI TOKPHITUH;

— OyIyT KOMIUIEKCHO MCCIEAOBAHbl ITUTOTOKCHYHOCTb, OHOCTOMKOCTH M MEXaHUKO-
TpUOOJIOTHUECKUE CBOMCTBA OMOKOMITO3UTHOTO MOKPbITH GA—SiO: (pucoBas menyxa)—-ZrOz;

— Oyzaer pazpaboTaHa MeToJIMKa noiydeHus okcuaa kanus (K-O) u3 my3ru noaconHeyHruKa u
kapOuna kpemHus (SiC) u3 pUCOBOHM LIENyXH, @ TAKK€ MPOBEICHBI KOMIUIEKCHBIE HCCIIEIOBaHMS
nosrydeHHbIX nopomkoB K20 u SiC (onpenenenne XuMu4eckoro u (pazoBoro cocrana, GpaKkIMOHHBIN
aHaJN3, UCCIIEJOBAHNE TEPMUUECKON CTAOMIIBHOCTH);



— Ha OCHOBE INPOILIECCOB MOBTOPHOTO IUIABJICHHUS M MEXaHHYECKOTO H3MeJbueHUs Oyaer
pa3paboTaHa METOJMKA MOJIyUYEHHUs CTEKJIOKepamudeckoro marepuana u3 SiC (pucoBas memyxa),
K20 (;y3ra noacoaHe4YHKa) U CTEKOJIbHBIX OTX0JIOB;

— C IPUMEHEHHEM JICTOHAIIMOHHOTO ¥ BO3AYLIHO-IIIA3MEHHOTO HAMTBIICHUS OyIyT OTPE/ICICHBI
ONITUMAJIbHBIE MAapaMEeTPhl MOJYYEHHUSI CTEKIOKEPaMHYECKOro MOKphITHS Ha ocHoBe SiC (pucoBas
menyxa)—K2O (J1y3ra noacogHeYHIKa)—CTEKIIO;

— OyIyT WCCIeNOBaHBI TBEPAOCTh, HM3HOCOCTOMKOCTh W  KOPPO3WMOHHAS CTOMKOCTH
CTEKJIOKEPAMUYECKOTO MOKPBITHUS;

— OyAyT M3y4eHBl BO3MOXKHOCTH TIOJYYEHHs TOKPBITHH M3 30JbI-yHOCA C HCIOJIB30BAHUEM
TEXHOJIOTUH BO3AYILHO-TUIa3MEHHOTO HaIbLIICHUS;

— OyayT uccienoBaHbl TBEPJIOCTh, K3HOCOCTOMKOCTh U KOPPO3UOHHASI CTOMKOCTh MOKPBITUH Ha
OCHOBE 30JIbI-YHOCA.

OTtpacau nmpuMeHeHUsl pa3padoTOK: dHEPreTUka, MAaTMHOCTPOSCHUE W MaTepPHAIOBEICHUE,
OMOMEIUIIMHA.

HaumeHoBaHMe KOHKypca B paMKax KOTOpPOro peaju3yercsi HNPOEKT: KOHKYpC Ha
rpaHTOBOE (PMHAHCHPOBAHWE 10 HAYYHBIM M (WJIM) HAyYHO-TEXHHYECKHM Tpoektam Ha 2025-2027
roJibl

HccaenoBaresbckasi rpynmna:

PykoBoauTens npoekra, BeAyIMi HaydHblii cOTpyaHUK — bekTacosa I'.C.;
Crapummii HayuHblid coTpyanuk — Carnosuna X.b.;

Crapiuii HayuHblid cOTpyAHUK — byittkenoB /1.b.;

Crapumii HayuHbIi coTpyaauk — Cymo6aeBa JLI.;

Crapumuii Hay4HbIH cOTpyaqHUK — Myxamman Hoapaznan AG6a Asuc.;
Crapmuii HayuHblid coTpyaHuk — Hyp Habuxa FOcod.;

Crapunii Hay4Hbli cOTpyaHUK — baibkan J1.P.;

Crapunii Hay4Hbll COTpyIHUK — Mayier M.;

Muaammit HayuHslit coTpynHuk — bepaimyparos H.E.;

WNuxenep — bonatos C./I.



AP26103871 «-DEVELOPMENT OF SCIENTIFIC AND TECHNOLOGICAL
FOUNDATIONS FOR OBTAINING COMPOSITE PROTECTIVE COATINGS USING
INDUSTRIAL WASTE»

The purpose of the project: development of scientific and technological justification for using
industrial waste as raw material for obtaining protective coatings.

Amount of funding: 120 million tenge
Priority area: energy, advanced materials and transportation

Relevance of research: The main idea of the project is to use industrial waste as raw material
for obtaining protective coatings. Within the project, work will be carried out in three directions using
gas thermal spraying methods for obtaining coatings: 1) Obtaining a biocomposite coating using
silicon dioxide (SiO2) derived from rice husk; 2) Obtaining a glass-ceramic coating using glass waste,
silicon carbide (SiC) derived from rice husk, and potassium oxide (K-2O) derived from sunflower husk;
3) Obtaining protective coatings using fly ash generated from coal combustion in thermal boilers.
Within the project, a methodology for obtaining composite materials from industrial waste will be
developed, gas thermal spraying technologies for coating from composite materials will be refined,
and the characteristics and properties of the resulting coating will be comprehensively studied.

This project not only addresses the environmental issue of utilizing industrial waste but also

enhances the economic efficiency of obtaining protective coatings by using industrial waste as an
inexpensive raw material source

Expected results:

— A methodology for obtaining silicon dioxide (SiO2) from rice husk will be developed and
comprehensively studied, including the determination of chemical and phase composition, particle
size analysis, and investigation of thermal stability;

— A methodology for obtaining HA-SiO: (from rice husk)-ZrO. composite materials adapted
for gas thermal spraying technology will be developed;

— A methodology for obtaining HA-SiO: (from rice husk)-ZrO: biocomposite coatings using
detonation and air plasma spraying technologies will be developed, and the optimal technological
parameters for coating application will be determined,;

— The cytotoxicity, biostability, and mechanical-tribological properties of the HA-SiO: (from
rice husk)-ZrO: biocomposite coating will be comprehensively studied;

— A methodology for obtaining potassium oxide (K2O) from sunflower husk and silicon
carbide (SiC) from rice husk will be developed, and the resulting K-O and SiC powders will be
comprehensively studied, including the determination of their chemical and phase composition,
particle size analysis, and investigation of thermal stability;

— A methodology for obtaining a glass-ceramic material from SiC (from rice husk), K.O
(from sunflower husk), and glass waste will be developed based on the processes of remelting and
mechanical pulverization;



— The optimal parameters for obtaining glass-ceramic coatings based on SiC (from rice husk),
K20 (from sunflower husk), and glass using detonation and air plasma spraying technologies will be
determined,

— The hardness, wear resistance, and corrosion resistance of the glass-ceramic coating will be
studied,;

— The potential for obtaining coatings from fly ash using air plasma spraying technology will
be investigated:;

— The hardness, wear resistance, and corrosion resistance of the fly ash-based coating will be
studied.

Fields of application of developments: energy, mechanical engineering and materials science,
biomedicine.

The name of the competition within which the project is being implemented: competition
for grant funding of scientific and (or) scientific and technological projects for 2025-2027

The Research Group:

Project Leader, Leading Researcher — Bektasova G.S.;
Senior Researcher — Sagdoldina Zh.B.;

Senior Researcher — Buitkenov D.B.;

Senior Researcher — Sulyubayeva L.G.;

Senior Researcher — Muhammad Norazlan Abd Aziz,
Senior Researcher — Nur Nabihah Yusof;

Senior Researcher — Baizhan D.R.;

Senior Researcher — Maulet M.;

Junior Researcher — Berdimuratov N.E.;

Engineer — Bolatov S.D.



