AHHOTALIMSA

auccepTaloHHON paboTsl PanmOekoBoil AliHyp CarmH>XaHKbI3bl HA TEMY:
«ITomyuyeHue u uccie0BaHue CBOMCTB MapraHelCcoIep KallluX aHTUKOPPO3UOHHBIX
MaTepUajioB Ha OCHOBE TEXHOINEHHOTO ChIpbs KazaxcraHa», IpeICTaBICHHYIO Ha
COMCKaHMEe yueHOU cterneHu nokTopa punocoduu (PhD) no cnenmansroctn 8D07109 —
«/IHHOBaIIMOHHBIE TEXHOJOTHH U HOBBIC HEOPTaHMUECKHE MaTePUATTBI»

AKTYaJILHOCTBH HccjaeayeMoil TeMmbl. OHON M3 aKTyaJbHBIX MHUPOBBIX IPOOIEM
COBPEMEHHOCTHU SBISICTCS MpoOJieMa YTHUIM3AIMU OTPOMHON MacChl MPOMBIIICHHBIX
OTXOJIOB, CPE/IU KOTOPBIX IIEHTPATBLHOE MECTO 3aHUMAIOT OTXOJbI TOPHO-T00BIBAIOIINX
U 00OTaTUTENbHBIX MPEANPUATUA B TOM YHCJIE OTBAJbl BCKPBIIIHBIX U BMEMIAIOIINX
MOPOJI, @ TAK)KE XBOCTOB 00OTAIEHUS PYHOTO CHIPbSi. DTU OTXO/IbI JIMIIIh B HEOOJIBIIIOM
KOJIMYECKBE HCIMOJIb3YIOTCA B MPOM3BOJCTBE CTPOUTENBbHBIX MaTrepuaiaB, a OCHOBHAas
Macca CKJIaJUPyEeTCA B XBOCTOXPAHUJIUIIAX U HE YTUIU3UPYETCs. Takxke akTyalbHOM s
Kazaxcrana xak u g crpan CHIT sBnsercs mpoOiieMa KOPpO3WH CTalbHBIX
KOHCTPYKIIMM W TPYOOTPOBOJIOB, KOTOPHIE IKCILUTYaTUPYIOTCS O€3 CHeIUaIbHBIX Mep
3amuThl. Koppo3us He TOJBKO MNPUBOAM K MOTEPSIM METajlla , HO M OKa3bIBaeT
OTPUIIATEJIBHOE BJIUSHUE HA OKPYXAIOUIYI0 Cpely u3-3a aBapuid, BbI3BAaHHBIX
KOPPO3UOHHBIMU MOPAKECHUSIMHU.

O0bexTBI  WcciaenoBaHUA. BCKpbllIHBIE TOPOABI  MapraHUEBOW  pyABI
mecTopokenus JKaiipeM, OTBaJbHBIE XBOCTHI T'PaBUTAIMOHHOTO OOOTaIICHHUS
MaprasueBou pyasl M.)Kaipem.

Heap u 3212494 HCCIETOBAHUSA.

Ilenvio nanHONl pabOTHI SBISETCS HCCIAEIOBAaHUE BO3MOXKHOCTU TMOIYYEHUS
MapraHelcoAepKallluX AaHTUKOPPO3MOHHBIX MaTepuajoB Ha OCHOBE OTXOAOB
TOPHOI00BIBAIONIECH MPOMBINIJIEHHOCTH U U3YYEHUE CBOMCTB MOJYYSHHBIX MPOTYKTOB.

JIist moCTH>KEeHHMsI 11eNd OBLTH MOCTABJICHBI CISAYIONINE HAYUYHbIE 3a/1auu:

- (pU3MKO-XMMHUYECKHE WCCIIENOBAaHUA BEIIECTBEHHOr0 M (pa30BOrO COCTaBa
BCKPBIIIHBIX TOPOJ] M OTBAJILHBIX XBOCTOB I'PABUTAIIMOHHOTO 00OTaIlIEHNUs MapTraHIIeBOM
pynbl MecTopokaeHus: JKaiipem M BbIOOP BO3MOXKHBIX ITyT€H HMX HCIIOJIB30BaHHS B
rpoueccax noJiydeHHs MapraHelCoAepKalUX aHTUKOPPO3UOHHBIX MAaTEPHUATIOB;

- CHHTE€3 U HCCIIEIOBAaHME COCTaBa U AHTUKOPPO3HOHHBIX CBOMCTB KaJbLIMM-
Mapranen GocpaTHOr0 MPOAYKTA, MOTYYEHHOTO HA OCHOBE XBOCTOB OOOTAIICHHS, KaK
WHTHOUTOPA KOPPO3UU HUZKOYTIIEPOAUCTON CTAIHM B HEHTPAIbHBIX BOJHBIX CpeIax;

- uccienoBanue mporecca GochHOpPHOKUCITOTHOTO BBIIIEIAYUBAHNS BCKPBIITHBIX
nopoa  MectopoxaeHus JKaillpeM W HM3y4eHHE BO3MOXKHOCTHM  MCIIOJIb30BaHUS
MOJIYYEHHOT'0 MPOAYKTUBHOTO PacTBOpPa B KAUECTBE IJIEHKOOOpa3oBaTelis B mpoleccax
dbocharnpoBaHus HU3KOYTICPOAUCTON CTAIH.

Hay4ynast HOBU3HA!

- BIIEPBBIE HA OCHOBE PE3YJIbTATOB U3YUYEHHUS BEILIECTBEHHOTO U ()a30BOro cocTaBa
OTXOJOB BCKpBIIIM W oOoramieHusi MapraHueBod pyasl M.2Kailpem mnoiaydeHsl
MapraHencojepxamue ¢ochaTHpie OPOIYKTHl M IOKa3aHa BO3MOXHOCTb HX
WCMOJIb30BAHUS B  KA4YECTBE AHTUKOPPO3HMOHHBIX MATEPUANOB  JJIs  3aIIUTHI
HHU3KOYTJIEPOJAUCTON CTAIM OT KOPPO3UHU B BOJHBIX CpElax.



- MPOBEAEH KHUCIOTHO-TEPMUYECKHA CHHTE3 KajiblMii-Mapranen (ochaTHbIX
MIPOJIYKTOB HA OCHOBE XBOCTOB oOoraiieHus pyasl M.)Kalipem 1 BriepBbl€ IOKa3aHO, YTO
o0pa3oBaHKE XOPOUIO PAaCTBOPUMBIX PEAr€HTOB, KOTOPbIE MOT'YT OBITh UCIIOJIb30BaHbI B
KaueCcTBE MHTMOUTOPOB KOPPO3UH HU3ZKOYIIJIEPOJAHUCTON CTalIM B HEHTPAJIbHBIX BOJIHBIX
cpenax, Bo3MoxkHO npu temmeparype 200°C ¥ MOJIBHBIM COOTHOIIIEHHEM OCHOBHBIX
KOMIIOHEHTOB B TiepecyeTe Ha okcuanl CaO:MnO:P,0Os = 1,00:0,11:1,54.

- BIEPBBIE MCCIEJOBAHO KOPPO3MOHHOE MOBEIECHHE HHU3KOYTIEPOIUCTON CTallu
(C13) B HeilTpanbHON BOJHON cpeie B MPUCYTCTBUM KalblMii-mMapraHen goc@aTHOro
MPOJYKTa, CUHTE3UPOBAHHOTO HAa OCHOBE OTXOJO0B OOOTalll€HUs MAapraHieBON pyJbl
mectopoxenus Kaiipem npu 200°C 1 mokaszaHo, 4To Kaiablui-maprasen ¢pochaTHbIi
uaruoutop (Ca,Mn)(POs); chmxkaer ckopocth kopposun ctamu (Ct3) BOo BceM
uccie0BaHHOM nquana3zone koHueHntpanui ot 1,0 1o 100,0 MrP2Os /1. [Ipu 3TOM cTeneHb
uHrHOupymomero aecrBus aexutr B mnpenenax 20,2 + 98,2%. BrnepBeie u3yueHa
MOp(}OJIOTUST TOBEPXHOCTH 3aIUTHBIX IUIEHOK, OOpa30BaBIIMXCS Ha CTaJbHOU
MOBEPXHOCTH B PACTBOpPAX CHUHTE3MPPOBAHHOTO HMHTUOMTOpa M COCTaBjieHa KapTa
pacnpeeneHus XUMHUYECKUX 2JIEMEHTOB, BXOSIIUX B COCTaB IJICHOK.

- BIEPBBIE MMOKAa3aHO, YTO CHHTE3MPOBAHHBIA HAa OCHOBE XBOCTOB OOOTaIlEHUS
pyasl M.Kaiipem kanbumii-mapranen; ¢ocdarubiii MHTUOMTOpP 00J1aJ1aeT BBICOKOM
UHTHOUpYIoIIeH >(P(GEeKTUBHOCTHIO B BOJAX C BBICOKMM COJIEpKaHHEM MPOMOTOPOB
KOPpPO3UHU — CyIb(}aT- U XJIOPUI-UOHOB.

- BIEPBBIE U3Yy4eH Tmporecc (ocPOpPHOKUCIOTHOTO M3BJICUYECHHS] MapraHia u3
BCKPBIIIHBIX OTX070B M.JKaiipeM M yCTaHOBJIEHBI OINTHUMAJbHBIE YCJIOBHS BEACHUS
nporecca. IlpoBeneHHble  KOPPO3HMOHHBIE HUCHBITaHUS — (QocaTHBIX  MOKPBHITHM,
chOpMHPOBAaHHBIX HA CTAJIA B MOJIydeHHOM (pocarupyromiem pacTBope, Mokas3ajiu, 4To
UX XapaKTEPUCTUKU COOTBETCTBYIOT CTaHIAPTHBIM TPEOOBAHUSIM.

IIpakTH4Yeckasi 3HAYUMOCTD!

- Ha OCHOBE TPOBEACHHBIX SKCIEPUMEHTAIBHBIX HCCIICOBAHUN MPEIIOKECHBI
NPUHIMITHAIBHBIE TEXHOJOTUYECKHE CXEMbl TepepadOTKH XBOCTOB OOOTaIeHUS
MapraniieBod pyasl M.JKaiipem Ha kanpluii — MapraHell ¢ochaTHbIi HHTHOUTOP
KOPpPO3UH METAJNIOB U OTXOJ0B BCKPHIIINA HA PACTBOPHI PochaTUpOBaHNUS;

- HAa OCHOBaHMM YCTAaHOBJICHHBIX ONTUMAJbHBIX IapaMETPOB IPOLIECCOB
MOJIYYCHHs Kajbllui-mapranen; (ocdatHoro WHruOMTOpa M MapTraHEICOICPIKAIIETO
pactBopa ¢dochaTupoBaHUS M OMPEIETECHHBIX PACXOTHBIX KOA(P(OUIIMEHTOB MO CHIPHIO
paccuuTaHbl MaTepHajibHble OalaHChl Mpollecca KHCIOTHO-TEPMUYECKOTO CHHTE3a
MHTUOMTOpa Ha OCHOBE XBOCTOB oOorameHuss pyasl w.Kaiipem u mporecca
($ocOpHOKHUCTOTHOTO BBILIEIAYMBAHUS BCKPBIIIHBIX OTX0A0B M.JKaiipem;

- BBIABJIEHBl ONTUMAJbHBbIE KOHLEHTPAILMOHHBIE IapaMeTphl  Ipolecca
AHTUKOPPO3WOHHOM 00pa0OTKM HEWTpalbHBIX BOJHBIX CpEl, a TaKXe BOA C
MOBBIIICHHBIM COJICpKAHUEM CyJib(paT- U XJIOPUA-MOHOB pPa3pabOTaHHBIM KaJbIUii-
Maprasen GocpaTHIM HHTHOUTOPOM;

- MPAaKTHYECKOE TMPUMEHEHHE pa3pabOTAHHBIX HOBBIX AHTUKOPPO3HMOHHBIX
MaTepualioB Ha OCHOBE OTXOJ0B J0OBIYM M oOoraiieHus: MapraHiueBbix pya M. Kaiipem
Kak B npouecce (pocdatupoBaHus, Tak U B pe3ysbTaTe 00pabOTKH BOJIbI MHTUOUTOpAMU
MO3BOJIMT CHU3UTh MaTepUajbHble MOTEPH MeETaula HU3-32 KOPPO3WUH, IOBBICUT
HAJEXKHOCTh pabOThl METAIMYECKOTO OOOpYAOBaHHS U TPyOONpPOBOAOB, OyAeT



CrocoOCTBOBATh COXPAHHOCTH MPHUPOHBIX 3aMaCOB METAUIOB M 3alUTE OKPYKarolen
Cpenbl;

- TIO pe3yJibTaTaM HCCIICIOBaHUM MOJYy4YeHBI 2 MaTeHTa Ha MoJyie3Hyo Mojens PK
(ITaTenT Ha mone3Hyr Moaenb Ne 7655 «llluxTa /i MOJydeHHUS BOJOPACTBOPUMOTO
MHTUOUTOpA KOPPO3UH MeTajioBy, bromierens Ne2022/0686.2 ot 09.12.2022. IlaTeHT
Ha nosne3Hyro Mmozaenb No 7652 «Cnoco0 mMmomydeHuss MapraiieBoro KOHLEHTpaTa
dbocdharupoBanusy, bromnerens No2022/0735.2 ot 09.12.2022).

OcHOBHBIE N0J10:KEHN S, BBIHOCMMbIE HA 3AIIUTY:

Kanpuuii-mapranen; ¢goc@aTHblii HMHTUOUTOP, CHUHTE3UPOBAHHBIM Ha OCHOBE
OTBAJILHBIX XBOCTOB KPYITHOKYCKOBOW OTCAJKU MApTraHIIEBOM PyAbl MECTOPOXKICHUS
Kaiipem kucnoTHo-TepMudeckuM meroaom mpu 200°C obnagaeT pacTBOPUMOCTHIO 92,6
0TH.% ¥ o0ecreynBaeT BbICOKYIO 3 (HEKTUBHOCTH MHIMOUPOBAHUSI HU3KOYTIEPOAUCTOM
cranu Mmapku CT3 B BOJHBIX Cpeax .

- Hau6Gounbmas s dexruBHocTs narnouposanus ctanu (Ct3) 98,2% nocturaercs
B HEUTpaIbHBIX BOJHBIX CpeJax NpH KOHIEHTPALMM CUHTE3UPOBAHHOTO KaJbIUM-
mapranen gocdarnoro uaruouTopa 50 MrP,Os/11, Toraa kak B BoJax C MOBBIIIEHHBIM
conepxkanuem cynbdaroB (1000 wmr/m) »sddextuBHOCT, uHTHOUpOBaHUS 96,2%
nocturaetcs nmpu kouentpauuu 100 mrP20Os/m.

- PactBop ¢dochatupoBanus, BBIIEICHHBIH W3  BCKPBIIIHBIX  OTXOJIOB
mectopoxaenust XKaiipem ¢GochOpHOKUCIOTHBIM BHIIIETAYMBAHUEM TPU TEMIIEPATYPe
75°C, cootrHomenun T:K =1:10, xonuentpamuu HzPOs = 10%, BpemeHu
BBIII[CTAYMBaHUs 4 yaca, uMeeT Texuuueckue xapakrepuctuku Mn(H2PO4); : Fe(H2PO4),
=8,1; Mn(H2PO4),: Ca(H2PO04), = 1: 2,19; K/K. = 6,33 u co3aaeT Ha IOBEPXHOCTH CTaIIN
(C13) 3amuTHBIE TOKPHITHA C ycpeJHeHHOH Maccoil docdartHoro cios 11,2 r/mM? u
3alUTHBIM JeficTBueM 240 cekyH/, onpeeeHHBIM 10 CPEJHEMY BPEMEHU KarelbHOU
pOOHI.

Cas3b TeMbl c HAY4YHO-UCCJIeI0BATEIbCKUMH padoramMu n
I'ocynapcTBeHHBIMH TPOrpaMMaMHM.

HucceprannonHnas pabota BeinoaHsiack B pamkax HUP mo HTTI Ne BR21881939
«Pa3paboTka pecypcocOeperaronux, dHEProreHepUpyIuX TEXHOJOTUN I TOPHO-
METAJUTYPru4ecKOro KOMIUIEKCa M CO3/1aHHE€ WHHOBAIMOHHOTO WHXUHUPUHTOBOTO
neHTpay» (2023-2025rr).

CreneHb J0CTOBEPHOCTH M  ampodauusi  pe3yjbTaToB. Pe3ynbTarhl
JTUCCEPTAIMOHHON pabOThl TMONYYEHBI C HCIIOJIB30BAHUEM COBPEMEHHBIX (DH3UKO-
XUMHUYECKUX METOJIOB HAYUHbBIX UCCIIEIOBAHUMN U KIIACCUYECKOI0 XUMHUYECKOTO aHAIIN3a,
a TakKe MPUMEHEHUEM W3BECTHBIX CTAaHJAPTHBIX METOJ0B U MeToauk. CreneHb
JIOCTOBEPHOCTH TMOJTBEPKIAETCS JTOCTaTOYHON CTEMEHbIO COBIAJCHUS PE3YIbTaTOB
WHCTPYMEHTAILHBIX U XHMHYECKUX METOJIOB aHAIIM3a, TA0OPATOPHBIX U YKPYITHEHHBIX
HCTIBITAHUH.

PesynpTaTel uWccneqoBaHuil OBLTM anmpOOMPOBAaHBI Ha MEXTYHAPOIHON HAyYHO-
npakTuieckoil konpepeHuun «KoppensinoHHoe B3auMOACHCTBHE HAYKU U MPAKTUKU B
HoBoM Mupe» (2020 r., Canxt-IlerepOoypr, P®); Ill-ii MexayHaponHoi Hay4dHO-
npakTrueckoit koudepenuu «Science and Business-2021» (2021 r., Anmmartsr, PK); 5-th
International Scientific and Technical Internet Conference “Innovative development of
resource-saving technologies and sustainable use of natural resources” (2022, Petrosani,



Romania); mexnyHapogHoii koHdpepeHimu «CatmaeBckue ureHus -2021» wu
«CarmnaeBckue uteHus — 2023» (Anmartsl, PK); MexayHapoaHolt HAy4YHO-TEXHUYECKOU
KoH(pepeHUUU. "AKTyalbHble MPOOJEMBbl CO3JaHHMS M UCIHOJB30BAHUS BBICOKUX
TEXHOJOTUN MepepadOTKH MUHEpaIbHO-ChIPhEBBIX pecypcoB" (2023 r., TamikeHr,
VY36ekucrtan).

Iyoaukanuu mo teme aucceprauvu. OCHOBHBIE IOJOKEHUS BBIOJHEHHBIX
JUCCEPTALMOHHBIX UCCIIEIOBAHUM OTPa)KeHbI B 9 HayUHBIX MMyOJIUKAIUAX, B TOM YUCIE 2
CTaTbU B MEKIYHApOIHOM KypHalie, BXOAAIeM B 0a3y AaHHBIX SCOPUS, 1 — B u3naHusx,
pexoMeH0BaHHBIX KoMuTeToM 1o obecreyeHuto kauecTsa B cepe HayKH U BBICIIETO
oOpa3oBaHus, 6 crareil onmyOJMKOBaHBI B MaTepuaiax MEKIyHApOJHBIX KOH(epeHIu.
Ilo pe3ynbpTaTaM HCCIIEIOBaHMUM MOJY4YEHBI 2 MAaTEHTA HA MOJIE3HYI0 MoAenb PK.

CtpykTypa n 00beM guccepTanmu. lucceprannonHas padoTa usiioxeHa Ha 122
CTpaHUIIaX MAIIMHOIKMCHOIO TEKCTa, coaepxut 29 tabnui, 47 pucynka. Pabora cocrout
U3 BBEJICHUS, 6 pas3/iesioB, 3aKJIFOUCHUS, CIIMCKA MCIOJb30BAaHHBIX MCTOYHUKOB U3 160
HAaUMEHOBAHUM U 2 MPUIIOKEHUH.



