MATHUIN ®TOPUI OHIPICTIK KAJIIBIKTAPBIH KANTA OHJIEY IIH
TJIABMOXUMUSIIBIK TOCUIIH O3IPJIEY

7Ko6a KP BI'M rpaHTTBIK KapKbLIaHABIPYbI asicbIH/AA XKYy3ere acbipbLiabl, AP08857800
IPaHTHI.
2020-2022 xbL11apFa apHAJIFaH KapKbLIAHABIPY KeJieMi — 61,077 MuiH TeHre.

Bacbim OarpIT: TaOuru pecypcrapiabl YTHIMIBI MaijanaHy, OHBIH IIIHIE Cy pPecypcTaphl,
reojiorusi, Kaita eHJey, jKaHa MaTepHhajJap MEH TEeXHOJOTHusuiap, Kayimnciz OyibIMaap MeH
KOHCTPYKIIUsITIAp.

3eprreyain e3ekrtiiairi: JKobOanbiH wunescel Oepuyumii eHaipicinae Oepuiumii  GropuIiH
MarHUHTEPMISUIBIK KaJIIIbIHA KENTIpY MPOILECIiHAE TY3UIeTiH MarHuid (hTOpHAlI KaJJbIKTapbhlH
KaliTa eHJeyre >KoHE MarHui (TOpPUAIH TayapiblK OHIM peTiHAe NaiifanaHyra HeTi3[eNreH.
’Koba ascerana marauii propuin Oy MiIa3MackIHBIH dCEPi apKbUIbI IIA3MOXUMHUSIIBIK OJIiCTICH
KaiiTa eHJiey OOMBIHIIA TOXIPUOEIIK JKyMbICTap XKypriziueni. HoTwxkecinne nepukia3 ajablHabl,
al  ra3  Topi3Ami  eHIMAep  YCTaibll, AaMMOHHMA  GTOopHIi  epiTiHmici  Ty3inexi.
Maruuii OKCHAIHIH TOMEH TeMmIeparypaibl MOIU(MUKAIUICHIHBIH KOMMEPUUSJIBIK OHIMI
TpaHcPOpMaTOPIIBLIK OoJlaT TabakKTapblH KanTayjaa KOJJIAHBUIATHIH OCJICEHJI MarHWi OKCHII
Oombin TabbuTaabl. MarHuii OKCUAIHIH JKOFapbl TeMIIepaTypasibl MOAU(PUKAIIUACH METALTypIrHs
CaJIachIH/Ia KOJIJIAHBUIATBIH OTKA TO31MJII MaTepuai OOJIBIT TaObLIa/IbI.

Makcatpl: Marauii ropuTiHiH OHIIPICTIK KAIIBIKTAPBIH KaTa OHICY/IH TUIa3MOXHMHUSITBIK
TOCUIIH 931pJiey ’KOHE TayapJbIK ©HIM PETiHAEe MarHuil OKCUIIHIH TOMEH TeMIepaTypalibl kKoHe
YKOFapbl TEMITEPATypaIbl MOAU(DUKALMSIIAPBIH alTy.

7KobaHbIH HOTHKEIEPi:

e Marnwuii propunin (MgF2) mia3sMoXuMUSIIBIK 9MIICTIEH KaiiTa OHIACYIIH OHTAUIBI PeKUMI
AHBIKTAJITBL.

e [lomuBUHWI COIUPTIHIH CYJIBI EPITIHAICIH OAMIAHBICTBIPFBIN PETIHIE KOJJIaHA OTBIPHIIL,
MarHuil propul YHTarbIHaH OpUKETTEep KAIbIITACTBIPY TEXHOIOTUACH] 931pJICHI].

Mertannyprust canachiH/1a KOJJAaHBUIATBIH OTKA TO31MJI1 MarHui OKCUII HET131HAeT] ToXipubemik
yirigep ansHAbL [[1a3MOXUMHUSITBIK 9/IiC HOTHIKECIHIEe OCPHIUTHIIIH epiTiHIIre oTy JeHreii
52—79 % apanbIirbiHAa OONATHIHBI TOKIPUOETIK TYpPE aHBIKTANIBI.



PA3PABOTKA INIABMOXUMHMWYECKOI'O CIIOCOBAITEPEPABOTKHM ITPOMBIINIJIIEHHBIX
OTXO/1OB ®TOPUJA MATHUA

Ilpu moagep:kke rpanToBoro ¢uuancupoBanus MOH PK, rpantr AP08857800. O0mem
(punancupoBanus na 2020-2022 rr. —61,077 muiH. TeHre.

IIpuoputeTHOe HampapiieHHe: PanyoHalbHOE HCIONIB30BaHHE MPHUPOIHBIX PECYpCOB, B TOM UHUCIE
BOJHBIX PECYpPCOB, T€OJOTHs, IepepadoTKa, HOBBIE MaTepHajbl U TEXHOJIOTHUs, Oe30MacHbIe H3ACTH U
KOHCTPYKLIHH.

AKTYaJILHOCTh HccieloBaHuii: Mnes npoekra ocHOBaHa Ha mepepadoTKe OTXOJOB (TOpUAa MAarHuf,
oOpasyromierocss Ha OEpUIIMEBOM IPOMU3BOJCTBE B IPOLECCE MAarHUTEPMHUYECKOTO BOCCTAHOBIECHUS
¢dTopuma OGeprwuns u peanu3anuy Gpropuaa MarHusA B KauecTBE TOBAPHOTO MPOAYKTa. B pamkax manHOTrO
NPOEKTa  TMPOBOMATCS  OKCIIEPUMEHTalIbHble  paboTbl 1O  mepepaboTke  ¢ropuma  MarHus
IUIa3MOXUMHYECKHM CIIOCOOOM, IMyTeM BO3ACHCTBUSI HAapoOBOM IIa3Mbl C MOJIY4YEHHEM IEpHKIa3a U
yJIaBIMBaHUEM Ta3000pa3HBIX HNPOIYKTOB C MOJydYeHHEM pacTBopa (ropuna amMonus. Kommepueckum
MPOAYKTOM HHM3KOTEMIIEPaTYpHOU MOIM(UKAIMKA OKCHIA MAarHusi SIBISETCS aKTUBHBIA OKCHJ MarHus,
NPUMEHSEMBIH Al IUIAKUPOBAaHMS TPAaHCYOPMATOPHOrO CTaJbHOTO JHcTa. BricokoTemmeparypHas
MOIU(HKALNSA OKCHIA MarHus SIBISETCS] OTHEYIIOPOM, IPUMEHIEMBIM B METAILTYPrUUECKON OTpaciu.

Heab: Pa3paboTka Mmia3MOXUMHUYECKOro crocoba mepepalOTKH MPOMBIIUIEHHBIX OTXOAOB (GTopHuia
MarH#s W MOJIy4YeHUE B Ka4eCTBE TOBAPHOTO MPOAYKTa OKCHAA MarHHs HHU3KOTEMIIEPAaTYpHOH U
BBICOKOTEMIIEPATYPHON MOTU(HUKALIUHL.

Pe3ysbTaThI IpOEKTA:

OmpenencH ONTHMaIbHBIA peXuM rnepepabotku  ¢ropuaa Maraus (MQF2) 1ua3sMOXUMHYECKUM
CII0CO00OM.

Pazpaborana TexHonmorus ¢opmoBaHus OpHUKETOB U3 mopomka ¢QTopuaa MarHus ¢
UCIIOJIb30BaHUEM BOJHOT'O pacTBOPa OJIMBUHUIIOBOI'O CIIUPTA B KAUECTBE CBA3YIOLIETO.

Tonmy4eHb! OMBITHBIE 00Pa3Ibl HA OCHOBE OKCH/Aa MArHWs, SBJISFOIIETOCS OTHEYTIOPOM, IPUMEHIEMOM B
METAJUTYPrU4eCKON OTpaciu. OKCIEPUMEHTAIbHO YCTAHOBJICHO, YTO ILIa3MOXMMHUYECKHI CIIOCO0
MIPUBOIUT K BCKPBITHIO OSPUIINS B PaCTBOP Ha ypoBHE 52-79 %.



DEVELOPMENT OF A PLASMA-CHEMICAL METHOD FOR PROCESSING
INDUSTRIAL MAGNESIUM FLUORIDE WASTE

The project was carried out with the support of grant funding from the Ministry of Education and
Science of the Republic of Kazakhstan, Grant AP08857800.
Total funding for 2020-2022 amounted to 61.077 million KZT.

Priority area: rational use of natural resources, including water resources, geology, processing,
new materials and technologies, and safe products and structures.

Relevance of the research: The project is based on the processing of magnesium fluoride waste
formed during beryllium production in the process of magnesiothermic reduction of beryllium
fluoride and on using magnesium fluoride as a commercial product. Within the project,
experimental studies are carried out on plasma-chemical processing of magnesium fluoride using
steam plasma. As a result, periclase is obtained, and gaseous products are captured to produce an
ammonium fluoride solution. The commercial product of the low-temperature modification of
magnesium oxide is active magnesium oxide, which is used for coating transformer steel sheets.
The high-temperature modification of magnesium oxide is a refractory material used in the
metallurgical industry.

Objective: To develop a plasma-chemical method for processing industrial magnesium fluoride
waste and to obtain low-temperature and high-temperature modifications of magnesium oxide as
commercial products.

Project results:

e An optimal regime for plasma-chemical processing of magnesium fluoride (MgF2) was
determined.

e A technology for forming briquettes from magnesium fluoride powder using an aqueous
solution of polyvinyl alcohol as a binder was developed.

Pilot samples based on magnesium oxide used as a refractory material in the
metallurgical industry were obtained. It was experimentally established that the plasma-
chemical method provides beryllium extraction into solution at a level of 52—-79%.
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