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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

CAYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyurran, Kazakcran) H =11

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0acbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachiHBIH ¥IJITTHIK FRUTBIM akagemusicky PKB, 2024
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I'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cekperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHas KodJgerus:

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOIHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKHX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®pannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEpUKaHCKOW acconmanuy skonomudeckux reojoros (ITexun, Kurait) H = 25

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H =19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H =11

D®PATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HanmonanwsHas akanemus Hayk PecryOnuku Kazaxcrany, 2024
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H =32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H = 20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11
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Abstract. The object of the study is the development of a small-sized gas analyzer
that provides disinfection and air quality control of industrial premises, as well as in
open areas, quarries where mining is carried out. The purpose of the work is safety for
workers and employees who are in the workplace. This article presents the calculations
and development of removable cells of ozonizing elements, their characteristics,
innovative technical means for obtaining ozone. Ozone is designed to neutralize mold
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fungi, harmful and toxic waste in various industries of the Republic of Kazakhstan. All
over the world, both in the near and far abroad, analizator are used to purify and disinfect
indoor and outdoor air, water and food products. Ozone has a strong oxidizing ability,
a powerful bactericidal effect, neutralizes various types of mold fungi and yeast, toxic
components, etc. This article discusses the optimal conditions for the production of
ozone in ozonizing devices. The authors are developing small-sized gas analyzers that
allow determining the concentration of toxic substances in the air, which will reduce
energy and capital costs for the production line by 5-10 times compared to foreign
analogues. The creation of electric discharge meters of air pollution of small dimensions
is achieved due to the production of ozone as a result of a corona discharge from a
microwire whose diameter does not exceed one hundted microns. The material for the
article on the use of ozone in the agricultural sector, light industry and other industries
that ensure the safety of food and non-food products was the research of scientists from
near and far abroad, as well as the work of the authors. The article includes the results of
calculations to obtain optimal sizes of corona wires. Depending on the need for ozone,
not only the size, but also the number of replaceable analizator cells are calculated. To
vary the sizes and other parameters of the ozonating cells, a mathematical modeling
technique was applied, which made it possible to obtain the volt-ampere characteristics
of the ozonating cells. To control for the operation of the gas analyzer, a circuit with a
control unit has been developed.

Keywords: gas analyzer, corona discharge, characteristics, removable cells, the
prototype
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AHHoTanmus. 3epTTey OOBEKTICI OHIIPICTIK YH-Kaiiap/blH, COHIaN-aK Tai/1aibl
Ka30asap/Ipl UTepy *KoHE OHJIIPY KYPri3UIETIH alllbIK alaHaap/a, Kapbepiepae ayaHblH
camnachlH JC3UH(EKIUIIAY/IbI J)KOHE OaKbLIaybl KAMTAMAChI3 STETIH MIAFbIH KOJIEM/I
ra3 TaJJarbllThl 33ipiey 00ibIn Tadbuiabl. JKYMBICTBIH MaKCaThI-)KYMbIC OPHBIH/AFbI
JKYMBICIIIBIIAP MEH KbI3METKEPIIep YIIITH Kayirci3/ik. by Makaaia 030H 3JIeMEHTTePIHIH
aJBIHOAITBI JKACYIIATaPBIHBIH €CENTeYIIePi MEH JIaMYybl, OJIapAbIH CHIIATTaMallaphl, 030H
aJyFa apHaJFaH MHHOBAIMSJIBIK TEXHUKAIBIK Kypanaap kentipiaren. Ozon Kazakcran
PecnyOnuKachIHBIH OHEPKACINTIH TYPJi callalapblHIaFbl 3€H CaHbIpayKYJIaKTapbiH,
3USHBI )KOHE YITbI KAJIBIKTap bl OeTapanTan/pipyFa apHalFaH. bykin anem e, )KaKkbIH
JKOHE allbIC IIeTeNiepe YH-Kaiiapaarsl )KOHE alllblK allaHJapAarbl ayaHbl, Cy MEH
TaMaK OHIMJEPIH Ta3apTy KoHE 3apapChI3IaHAbIPy YIIiH 030HATOpJIAP KOJIIAHBLIAIBL.
O30H KYIITI TOTBIFY KaOiJeTiHe, KYIITI 0aKTEPULIMATIK 9CEPIe He, 36H MEH alllbITKbIHBIH
OpTYPIi TYpJIEpPiH, YIbl KOMIIOHEHTTEP/I KoHe T.0. OedTapantaHablpaabl. ABTOpiap
ayajarbl yibl 3aTTap/blH KOHICHTPAIMSICHIH aHBIKTayFa MYMKIHJIIK O€peTiH IIaFbiH
KeJIeM/Ii T'a3 aHAIM3aToPJIaPbIH 931pieiii, 0yJ1 TeXHOIOTUSIIBIK KeTIHIH SHEPTreTHKAIIBIK
JKOHE KYpJeli IIBIFBIHIAPBIH IIETENIIK aHajJorTapMeH canblcThipFanna 5-10 ece
azaiityra MyMkiHgik Oepeni. LlarbiH kenmemjeri AyaHbIH J1aCTaHYBIHBIH OJIEKTD
Pa3pAATHI OJILIETIIITEPiH )KacayFa TuaMeTpi )Ky3 MUKPOHHAH acTiallThIH MHKPO CHIMHAH
TOXK Pa3psiibl HOTHIKECIHJIE 030H aly HOTHIKECIHJIE KOJI JKeTKi3uieni. ['azaHanu3aTopsl
arpapiiblK CEKTOp/a, JKEHUT OHEPKOCINTE YKOHE a3bIK-TYNIK KOHE a3bIK-TYIIK emec
OHIMEP/IIH KayilCi3[iriH KaMTamMachl3 eTeTiH 0acka Ja cajanapia KOoJJIaHy Typajibl
MaKaJaHblH MaTepHalbl JKAaKblH JKOHE ajbIC IIeTeN FaJbIMIAPBIHBIH 3epTTeyiepi,
COH/Iali-aK aBTOPJIAP/IbIH JKYMBICTaphl 00 Abl. Makanana TOK/IIK ChIMIIApAbIH OHTAMIIBI
OJIIIIEM/ICPIH  ally YIIIH ecenTey HoTkenepi kenripiired. O30H KaXeTTUIIrHE
0aliIaHBICTBI TEK OJIIIEMIEp FaHa eMeC, COHBIMEH Karap aybICTBIPBUIATBIH 030HATOP
KacylallapblHBIH caHbl Aa ecenreneai. O30HAay KacyllalapblHBIH OJIIeMIepi MeH
Oacka mapameTpiiepiH e3repTy YIIiH MaTeMaTHKAJIBIK MOJCIb/LY dICi KOJIaHbUIIbI,
OyJ1 030H12Y KacyalapbIHBIH BonbsT-AMIlep cuaTTaManapbiH allyFa MyMKiHJIIK Oep/i.
["azananu3aTopbIHBIH PEXKUMIH OacKapy YIiiH Oackapy OJIOThl Oap cxema yxacalijbl.

Tyiiin ce3mep: ra3 aHanM3aToOpbl, THK paspslbl, CHIIATTAMANAPbI, AIBIHOAIBI
YAIIBIKTAP, TOKIPUOCTIK KYPBUIFBI
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AnHoramusa. OObEKTOM HCCIICOBAaHUS SIBISICTCS Pa3pabOTKa MayiorabapuTHOIO
razoaHanu3aropa, o0ecreunBaroero ooe33apakuBaHie 1 KOHTPOIb KauecTBa BO3yXa
MIPOM3BOJICTBEHHBIX TIOMEIIEHUH, a TakKe Ha OTKPBITHIX IUIOINAIAX, Kapbepax, Ire
BezleTcsl pa3paboTKa W J10OBbIYa TOJIE3HBIX HMCKONaeMbIX. Llenbio paboThl sBisieTcs
0e30macHOCTb /ISl pabovrX U CITyKaIluX, HAXOSIIMXCS Ha pabodem mecte. B nanHoi
CTaThe MPHUBEJCHBI pacyeThl U Pa3paboTKa CheMHBIX SIUEEK O30HUPYIOIINX JIEMEHTOB,
WX XapaKTepUCTHK, MHHOBAIIMOHHBIX TEXHUYECKHX CPEJICTB JUIA TOJyYEHHUS O30HA.
O30H mpeAHa3HAYeH /IS HEHTpaln3aliy TIECHEBBIX TPUOKOB, BPEAHBIX U TOKCHYHBIX
OTXOZIOB B Pa3IMYHBIX OTPACISIX MpOMBINUIeHHOCTH Pecryonmuku Kazaxcran. Bo Bcem
MHUpE, KaK B OJIM)KHEM, TaK W JajbHEM 3apyOeiKbe Il OYMCTKU M 00e33apakuBaHHs
BO3/lyXa B MOMEINIEHUSIX M Ha OTKPHITHIX IUIOMIAIKAX, BOABI M MHUIIEBHIX MPOTYKTOB
HCTIONIB3YIOT 030HATOphl. O30H 00JaNaeT CUIBHOW OKHCIUTEIBHOH CIOCOOHOCTBIO,
MOIIHBIM OaKTepUIIUIHBIM JEHCTBHEM, HEHTpanu3yeT pa3inyHble BUIBI TUIECHEBBIX
IpUOKOB U JPOXKKEH, TOKCUYHbBIE KOMITOHEHTHI M T.I1. B TaHHO# cTaThe paccMaTpuBaIOTCS
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ONTUMAJIBHBIC YCIIOBUS JJIs1 BRIPAOOTKH 030HA B O30HUPYIOIIMX YCTPOHUCTBaX. ABTOPBI
pa3palaThiBalOT MajorabapuTHBIC Ta30aHAIN3ATOPBI, MO3BOJISIONINE OIPEICIISTh
KOHICHTPAIUIO TOKCHUYHBIX BCEHIECTB B BO3AYXE, KOTOPLIC IO3BOJAT CHU3UTH
SHEPreTUYECKUE U KaluTalbHbIE 3aTPAThl Ha TEXHOJIOTHYECKYI0 JUHHUIO B 5—10 pa3 mo
CPaBHEHUIO ¢ 3apyOexHbIMH aHajoramu. Co3maHue IeKTPOpa3psAHbIX H3MepHUTeNeit
3arpsiI3HEHHOCTH BO3JyXa MajblX Tra0aphTOB JIOCTHTAeTCsl BCIEICTBUE ITONYYCHUS
030Ha B PE3yabTaTe KOPOHHOTO pa3psiia ¢ MUKPOIPOBOJOKHU, AUAMETP KOTOPOM HE
MPEBLIIIACT CTO MUKPOH. MaTepI/IaJIOM JJId CTaTby O IPUMCHCHHU O30Ha B arpapHOM
CEKTOpE, JIETKOH MPOMBIIUICHHOCTH U Jp. OTPACTIIX, 00€CIICUNBAIOIIETO OE30TaCHOCTh
MIPOIOBOJILCTBEHHBIX W HEIMPOJOBOJIBCTBEHHBIX IMPOAYKTOB SBWIIMCH HCCIIEIOBAHUS
YYEHBIX OIIKHETO U TATbHETO 3apy0ekKbs, a TakKe paboThl aBTOPOB. B cTaThio BOILH
pe3ylabTaThl PacueToB MJisl MOJYYECHHs] ONTHUMAJBHBIX Pa3MEpPOB KOPOHUPYIOIIUX
IIPOBOJIOK. B 3aBHCHMOCTH OT IOTPEOHOCTU B 030HE PACCUUTAHBI HE TOJIBKO pa3Mephl,
a TAK)K€ KOJIMYECTBO CMEHHBIX slYE€EK aHanu3aropa. /st Bapuanuu pasMepoB U Ipyrux
MapaMeTpoB O30HUPYIOUIMX SYE€eK Oblla NMPUMEHEHa METOAWKAa MaTeMaTHYeCcKOTro
MOJISITUPOBAHMS, YTO MO3BOJMIIO TIOTYYHTH BOJBT-aMIIEPHBIE XapAKTEPUCTUKU STUEEK
aHanmzaropa. Jljs ympaBieHus peKMMOM Ta3oaHallM3aTopa pa3paboTaHa cxema C
OJIOKOM yTIpaBJICHUSI.

KuioueBble ¢jioBa: ra30aHaIN3aTOP, KOPOHHBIA Pa3psill, XapaKTePUCTUKH, CHEMHBIC
STYEHKH, OTIBITHBIN 00pa3er]

Introduction

Currently, people all over the world are concerned about the microbiological purity of
indoor air in the textile, mining, petroleum, woodworking industry, agricultural sector,
etc. In concentrations exceeding the recommended norms, bacteria and mold fungi
contribute to the development of many infectious diseases, various mycoses, provoke
allergic reactions. Microbes are present both in drilling waters and in the atmospheric
air of open-pit mines, in metallurgical and textile workshops, as well as food and non-
food products (Tokayev, 2021).

The volume of food production and consumption by the world's population is growing
every year. The Republic of Kazakhstan is one of the countries with a developed system
of agro-industrial complex, where an annual increase in the number of farm animals and
the volume of grain produced is observed (Absametov et al., 2019).

As for the production facilities of textile, woodworking and other industries,
their processing is of great importance for human health (Abishova et al., 2021).
Occupational safety issues at modern enterprises, including textile ones, are one of the
most important problems of today, where the main direction is air purification from dust
and toxic components. Dust is formed during sorting, machining and transportation
of various fibrous materials: cotton, flax, hemp, wool, synthetic fibers, grains, etc.
(Abishova et al., 2021). Food safety is a public health issue whose importance continues
to grow. Governments around the world are stepping up efforts to improve food safety.
Therefore, the issues of microbiological purity of the air of industrial premises and
storage facilities at various enterprises, processing of food products are very relevant
(Aliyarov et al., 2019).
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Methods and material

The research was conducted based on the previous developments of the authors of
the article, as well as scientists from near and far abroad. In Kazakhstan, a group of
scientists has been dealing with the use of ozone for a long time, which together with
colleagues from Uzbekistan conducts research in four areas: air purification of premises
of various industries, purification of drinking and wastewater, treatment and disinfection
of textile materials and food products, as well as use in the agricultural sector (Simonov
etal., 2019).

To determine the effect of 0zone on improving the safety of textile materials, as well
as cleaning and disinfection of the air of industrial premises, the study was carried out
using an air gas analyzer GVK-1, developed by the authors.

The small dimensions of the corona electrodes, whose diameter does not exceed 100
microns, can significantly reduce the metal consumption of the device, the capital costs
of the air treatment plant of various enterprises, the costs of the production line will be
5-10 times lower compared to analogues. One of the important advantages of the gas
analyzer is the absence of an air preparation device, which significantly reduces the
cost of air treatment. One of the types of the developed model is an ozonizing element
for atmospheric air treatment and can be used to control air pollution in industrial and
office premises, on open mining sites during mining (Rakishev et al., 2021), as well
as for disinfection of drinking and wastewater (Aliyarov et al., 2019). Figure 1 shows
the functional diagram of an electric discharge meter of atmospheric air dustiness. The
device contains a housing made of dielectric material 1, a corona wire 2 and external
metal electrodes in the form of cylinders 3 (Bokanova et al., 2021). In our case, the
same corona wire 2, fixed at both ends by holders 4, serves as a corona electrode for two
discharge gaps. The first external electrode is connected through the ballast resistance R
to the positive pole of the power source, while the second electrode is grounded through
the output device 5. To create a uniform flow of polluted gas 6 through the device, an
exhaust fan 7 is used.

| [

1 —housing; 2 —wire; 3 —external electrodes; 4 —holders; 5 —device; 6 —polluted gas; 7 —fan
Fig. 1 — Electric discharge pollution meter

With the help of an exhaust fan, the polluted gas, in which the dust content (aerosols)
is measured, is driven through the device, where it interacts alternately first with negative
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and then with positive volumetric charges of discharge gaps. In the first discharge interval,
dispersed particles, when capturing negative ions or electrons during recharging, are
negatively charged and, being carried away by the gas flow, leave the discharge zone,
thereby reducing the total discharge current in the general circuit. Then the negatively
charged particles fall into the region of the second discharge gap, where there is a zone
of positive volumetric charge. In this zone, particles with negative charges recombine
with positive ions, are neutralized, which again leads to a decrease in the total discharge
current. Consequently, the degree of contamination of the gas blown through the device
is determined by the value of the deviation of the output device reading.

Novelty. The previous device, due to the use of the same corona wire, does not
accurately determine the degree of indoor air (Bahtaev et al., 2019). Therefore, the
authors propose a device that can monitor the air pollution of industrial premises, as
well as carry out diagnostics.

The proposed device contains two identical chambers 1 and 2 with identical electrodes
3 and 4 in shape and size, a high-voltage power supply 5 and a high-frequency voltage
generator 6. installed in block 10. The signal outputs from the two current converters 7
are connected to the inputs of the balanced voltage difference circuit 8, while the output
signal of the balanced circuit 8 is fed to one of the inputs of the microprocessor 9.

10

Fig. 2 -Air monitoring and diagnostics device

Signals from the two arms (points "a" and "b") of cameras 1 and 2 are fed to the other
inputs of the microprocessor through the separation capacitances C1. The high voltage
is applied to the main chamber of the corona discharge 1 through the ballast resistance
R,,, and the high-frequency voltage is applied to both chambers 1 and 2 through the
separation tanks C,. The second ballast resistance R ,, connected to the point "b" of
the additional chamber 2, serves to create symmetry of the two measuring arms of the
device, which also leads to mutual compensation of high-frequency guidance on them.
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The air enters the chambers through the holes, the direction of which is shown by thick
arrows (inlet, outlet).

The device for diagnosing corona discharge air works as follows. When a sufficiently
high voltage of negative polarity is applied to the outer cylinder of the main chamber, a
corona discharge occurs between it and the corona electrode in the form of a microwire, a
stable form of a positive unipolar corona cover is formed. When a high-frequency voltage
is applied to both chambers, the corona cover is probed in the main chamber, while a
capacitive current flows in the additional chamber. The high-frequency components of
the currents passing through the chambers are recorded by current converters, then they
are fed to the inputs of the balanced circuit, where their differences are determined.
These differences, only in the cases of q__, q0 (q, = q ) and q_, , are measured by a
microprocessor and at the same time the corresponding resonant frequencies fmax, f,
f ., are determined. When the experimental values of the characteristic points g, and
f on the curve q (f) are known, the microprocessor calculates the values of n_and v _
corresponding to the plasma of the corona discharge cover according to a given program
(formulas 1-2).

t - (1)
+ - + 2)

where, o = 2nf @, = 2nf. The analytical expression of this system of equations
in order to determine the values of ne and v_is very difficult, therefore, a microprocessor
was used, which, according to a given program, calculates ne and v_ using these formulas
(1 and 2) and ensures the continuity of the process of measuring the parameters of high-
frequency voltage from two discharge chambers simultaneously.

Table —Electron densities and their collision frequency with neutrals

I, MKA 10 20 40 60 80
q,, MKA/B 0,5 0,8 12 1,55 2,23
£, MI'n 0,38 0,532 0,666 1,0 1,12
n,cm? 1,66 1,1 3.1 1,1 1,44
v ,cm! 4.8 7,0 1,45 32 4

From the table ne and v_ depend on the values I, q, u f,.

Results and discussion

Based on the simulation results, an algorithm and a program for calculating the
operating parameters and modes of the ozonator were compiled (Konovalov, 2016).
The parameters obtained experimentally are given in the table.
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1 — removable cell for air; 2 -removable cell for water; 3 -removable cell for processing products; 4
-removable cell for diagnosing atmospheric air in open areas
Fig. 3 - Volt-ampere characteristics (VAC) of a corona-discharge gas analyzer depending on the
purpose of the cells

Volt-ampere characteristics were obtained experimentally (Figure 3).

For a small-sized gas analyzer, one tube of an ozonizing element is sufficient (curves
1-4 for the intended purpose).

The automatic control circuit of the gas analyzer includes a high-voltage transformer,
a control unit, where the data obtained as a result of modeling and calculation are set in
pulse-phase mode, controlled thyristors T1 and T2 are used for voltage conversion. The
pulse to the control electrodes of the thyristors is supplied from the control unit.

Conclusions

As a result of the simulation, a block diagram of the gas analyzer control was
compiled, shown in Figure 4 (Isembergenov et al., 2019).

The theoretical studies of the field strength E for the design of the GVK type allowed
us to establish the intervals of change of the main electrical parameters of the field: for
U,=-1kV;x=0.005 cm; z=0.026 cm; EX = -88.57 kV /cm; EZ =-137.7kV / cm; E
=163.75 kV / cm, which made it possible to simulate parameters of the gas analyzer to
determine the optimal parameters of the device (Bahtaev et al., 2017).

The values of fixed and calculated values are entered into an intermediate formula
(Paulin, 2016) for determining the components of the electric field strength, the main
varying factors in which are the initial values of the diameter, the inter-turn distance,
the radius of the wire, the potential on the surface of the wire, the charge per unit length
of the charged wire.

Ip T I'BK

Tr -transformer; T -thyristor converter; GVK -gas analyzer;
K -compressor; OO -prototype
Fig. 4 -GVK control scheme

66



ISSN 2224-5278 1. 2024

The tests of the GVK-1 prototype were carried out in the laboratory conditions of the
Almaty University of Energy and Communications named after G. Daukeev.
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