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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
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 chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecriybniukacbl ¥nmmbiK fbiribiM akademusicbl «KP YFA Xabapnapbi. Xumusi XoHe
MeXHOI02Usi cepusiChbl» FblbIMU XypHarnbiHbIH Web of Science-miH )aHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeryee KabbindaHraHbiH xabapnaliObl. byn uHOekcmery
bapbiceiHOa Clarivate Analytics komnaHusicbl XXypHanObl oOaH opi the Science Citation Index
Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday moacerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acrnawbinap
MeH Mekemerniepae KOHmeHm mepeHOiei MeH canacbiH ycbiHaodbl. KP ¥FA Xabapnapbl. Xumusi
JXKoHe mexHoroausi cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH
€eH e3eKkmi xoHe 6edendi XuMusrnbiK fblibiMOap 6olbiHWa KOHmMeHmke adandbirbiMbi30bl 6inndipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmust HAH PK. Cepusi xumuu u mexHosoauui»
6b11 IpuHsIM 0151 uHOeKcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHou eepcuu Web of
Science CodepxaHue 8 amom UHOEeKCUpoB8aHUU Haxo0umcsi 8 cmaduu paccMOMmpPeHUsi KoMraHueu
Clarivate Analytics dns danbHeliwezo npuHamus xypHana 8 the Science Citation Index Expanded,
the Socia1l Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science
rnpednazaem kKadyecmeo 8 enlybuHy KoHmeHma Ornsi uccriedoeameriel, asmopos, uddamernel u
yypexoeHul. BkrroyeHue Usgecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem
Hawy rnpuesepXeHHOCMb K Hauboriee akmyaribHOMY U 61usimesibHOMY KOHmMeHmMy Mo XUMUu4ecKum
Haykam Os1 Haue2o coobuwecmea.
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OFF-BALANCE PHOSPHATE RAW MATERIALS OF THE ZHANATAS DEPOSIT:
COMPREHENSIVE STUDY OF COMPOSITION AND STRUCTURE

Abstract. The article presents the results of physicochemical studies of the composition and structure of
off-balance raw materials from the Zhanatas deposit, located in the phosphorite-containing depression Karatau
(South Kazakhstan). For the study, modern instrumental methods of physical and chemical analysis were used.
The elemental-material composition is determined by the method of chemical analysis in accordance with the
rules of regulatory documents and standards. The results of these studies are of practical importance for their
further processing into phosphorus-containing products.

Mineral fertilizers, including diammonium phosphate and off-balance phosphate raw materials in the agro-
industrial sector of the economy play a key role in increasing the yield and quality of agricultural crops.
Therefore, given the export orientation of the products of the phosphorus industry, it cannot be considered
outside of macroeconomics, information is provided on the mineral petrographic analysis and the chemistry of
the process of obtaining DAP based on the results of X-ray phase analysis obtained by IRS and on a scanning
electron microscope. Filming was carried out on a D8 Advance (Bruker) apparatus, Cu-K , tube voltage 40 kV,
current 40 mA. The processing of the obtained data of diffraction patterns and the calculation of interplanar
distances were carried out using the EVA software. Sample decoding and phase search were carried out using
the Search / match program using the PDF-2 powder diffractometric data base (ICDD).

Key words: phosphorite, IR spectrum, elemental analysis, mineralogy, extraction phosphoric acid.

Introduction. In production conditions, part of the mineral raw materials becomes unusable and leads to
a decrease in the quality of raw materials, as well as to an increase in production costs. Currently, one of the
main factors of economic prosperity of developing countries is its mineral resource base. Kazakhstan, which
is one of the largest countries in terms of territory area, is one of the leading countries in terms of the variety
of its minerals [1]. Currently, in many countries, along with the decline in the quality of mineral raw materials,
the unsuitability of extracted minerals is observed [1, 2]. In this regard, it is obvious that the growth in the
consumption of raw materials creates a number of barriers to providing working enterprises with high-quality
raw materials [3].

Due to the decline in the quality of raw materials, research has recently begun on the enrichment of low-
quality ores in order to improve their suitability. Among them are phosphorites [4]. The composition and
structure of phosphorites depend on their location and origin. Currently, open-pit and underground methods
of mining phosphorite deposits are widely used [5-6].The Karatau phosphorite-bearing basin in Kazakhstan is
one of the largest deposits of this type of raw material on earth. The Sholaktau and Zhanatas deposits, located
in the Karatau basin, are among the phosphorite ores extracted underground [7].

According to the content of the main component P,O,, these deposits belong to the middle groups (25-
27%). In this regard, the low-quality concentrates produced have a low demand on the world market [8]. This
situation actualizes the need to study the problem of enrichment and search for new methods of utilization of
poor deposits. There are a number of studies on the use of ordinary and low-grade phosphorites. Among them
are the production of WPA (wet-process phosphoric acid) and the production of feed phosphates [9, 10].

The purpose of this work is a comprehensive study of the composition and structure of off-balance phosphate
raw materials of the Zhanatas deposit for its full assessment of suitability in the production of phosphorus-
containing products.
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Materials and methods. The raw material used for the research was low-grade phosphorite from the
Zhanatas deposit (Karatau basin). The study of its elemental, mineralogical and structural composition was
carried out by modern instrumental methods of analysis:

- elemental analysis was studied by chemical analysis using various regulatory documents (GOST);

-the mineralogical composition was studied using a MIN-8 metallographic microscope;

- The Avatar 370 Csl infrared Fourier spectrometer was used to study the IR spectra of raw materials;

- X-ray phase analysis was performed on a D8 Advance diffractometer (Bruker). The decryption of the
received data is made in the PDF-2 database.

The thermal analysis of the provided samples was carried out using the STA 449 F3 Jupiter synchronous
thermal analysis device. Before heating, the furnace space was pumped out (the achieved vacuum level is ~
92%) and then purged with an inert gas for 5 minutes. Heating was carried out at a speed of 10°C/min. in an
atmosphere of highly purified argon. Cooling was carried out at a speed of 12°C/min. The total volume of the
incoming gas was kept within 100 ml/min. The results obtained with the STA 449 F3 Jupiter were processed
using the NETZSCHProteus software.

Results. The chemical analysis of the composition of the studied raw materials is presented in Table 1.

Table 1. Chemical analysis of the feedstock

Element / Compound Content, %
B 0.03
K/K,0 0.51/0.15
Ca 36.50

Mg/ MgO 1.30/4.76
Mn 0.09

As 0.01

F 0.004
P/PO 7.50/17.40
Insoluble residue 30.29

Based on the table data, it can be seen that the content of the main component P,O, is at an extremely low
level and is about 17.40%. In addition, there are impurity elements in the form of fluorine, arsenic, boron. The
high content of the insoluble residue indicates the comparative characteristics of this type of raw material.

For a complete study of the mineralogical composition of phosphorite, the method of metallographic
microscopy was used [11]. The results of the studies are shown in Figure 1.

Fig.1. Mineralogical composition of Zhanatas phosphorite: 1-SiO, (quartz); 2- SiO, (chalcedony); 3-CaCO,
(calcite); 4- Ca (PO,,CO,),F (francolite); 5-FeS, (pyrite)

The surface of the test sample is characterized by uniformity. They are largely represented by black
carbonaceous shales. The structure of the sample is oolitic, there is the presence of organic matter. The francolite
in the sample under study is arranged in the form of oolites. There is a significant amount of quartz and less
often chalcedony. Pyrite is represented in the form of cubic crystals. The percentage of basic substances,%:
phosphorite-47.9; dolomite-12.25; calcite-5.04; quartz-22.8.

When performing the IR spectroscopic analysis, the following peaks were obtained (Figure 2):
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Fig.2. IR spectra of Zhanatas phosphorite

From the above figure, it is determined that the wave numbers 1049-965 cm™ and 603-570 cm' are
characterized by the phosphorite Ca (PO,),F. The absorption spectra in the range 798-694 and 521-396 cm’!
represent silicate compounds. The presence of dolomite in the absorption region of 1454-729cm! is also noted.
In addition, the possibility of the presence of calcite and siderite in the areas of 1432-714 cm™ and 1432-865

cm, respectively, was established [12].

The results of the X-ray phase analysis study allowed us to determine the main compounds in the studied

composition of the feedstock (Figure 3)
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Fig.3. X-ray phase analysis of Zhanatas phosphorite

The data in Figure 3 clearly indicate the presence of the main compounds in the composition of the
phosphorite of the Zhanatas deposit. As shown in the XRD results, the main compound with a significantly
predominant compound is phosphorite with a content of 48.72%. Silicate minerals in the form of quartz (SiO,)
are also largely present, where its percentage is 32.76%. In addition, there are dolomite compounds with a

fraction of 18.52% [13].

The DTA curve (Figure 4) showed endothermic effects with maximum development at 727°C and 829.5°C.
Additional endothermic effects are recorded on the DTA curve. Their extremes were at 175.1°C, 275.1°C,
564.5°C, 633.2°C, 763.5°C. On the same curve, an exothermic effect was observed with a peak at 994.9°C. The
DTG curve shows lows at 273.9°C, 719.3°C, 821.9°C, 1072°C, as well as activity in the 627°C region.
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Fig.4. Results of thermal analysis of Zhanatas phosphorite

95



OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

Judging by the elemental composition applied to the sample under study, the main phase is apatite. This
phase is thermoinert, so it is not determined by thermal analysis. You can only assume that it exists. Separately
considering the endothermic effect with an extremum at 727°C on the DTA curve, we can assume the presence
of carbonatapatite (dallite) Ca, [PO,] CO.,.

Discussion. The combination of the endothermic effect with the extremum at 7270C and the endothermic
effect with the extremum at 829.5°C on the DTA curve can be interpreted as a manifestation of dolomite. The
presence of calcite in the overlay is not excluded (effect 829.5°C, DTA). The combination of the endothermic
effect with an extremum at 727°C on the DTA curve, the endothermic effect with an extremum at 763.5°C
on the dDTA curve, and the endothermic effect with an extremum at 829.5°C on the DTA curve is due to the
manifestation of ankerite carbonate Ca(Mg,Fe) [CO,],. The presence of chantite carbonate CaMg, [CO,], is not
excluded. Its manifestation reflects a combination of a weak endothermic effect with an extremum at 633.2°C
on the DTA curve and an endothermic effect with an extremum at 829.5°C on the DTA curve. In addition, the
endothermic effect with an extremum at 727°C on the DTA curve is also a manifestation of lazulite phosphate
(Mg,Fe)AL[PO,],(OH),.All of the above effects are accompanied by a decrease in the weight of the suspension.
They correspond to the minima on the DTG curve (activity in the area of 627°C, 719.3°C, 821.9°C). The
minimum at 273.9°C on the DTG curve may reflect the dehydration of impurity iron hydroxides [14, 15]. The
minimum at 1072°C on the DTG curve can be considered as a manifestation of dehydration of the mica mineral
biotite K(Mg,Fe),[AISi,O, ](OH,F),.

A weak endothermic effect with an extremum at 564.5°C on the dDTA curve is characterized by the
manifestation of quartz inversion. In addition, the transition of AIPO, to a tridymite-like form is also possible
here. The combination of the endothermic effect with an extremum at 727°C on the DTA curve and the
exothermic effect with a peak at 994.9°C on the DTA curve can be interpreted as a manifestation of a small
amount of augelite phosphate-Al [PO,](OH),.

Conclusion. In the course of IKS studies and X-ray phase analysis, the petrographic, mineralogical and
chemical composition of the off-balance phosphate-siliceous rocks of the Zhanatas deposit was revealed. It
was found that the phosphate substance consists of fluorapatite, quartz, calcite, dolomite and siderite with the
following content Fluorapatite, Ca (PO,),F, Quartz, SiO,, Dolomite, CaMg(CO,),, respectively.

Thus, the results of the physical and chemical studies carried out confirm the suitability of the off-balance raw
materials of the Zhanatasskoye deposit for the production of phosphorus-containing industrial products. The
data obtained confirm the applied significance of these results when planning the use of Zhanatas phosphorites
as raw materials. The results of the above studies complement each other and prove the presence of basic and
impurity compounds in the composition of the feedstock.

Ilaiimepaenosa I.C.! , ’Kaurtacos K.T.!, Jopmemxun O.B.”", Mycipenosa J.B.!, Tacranéexona b.0.!
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KAHATAC KEH OPHBIHBIH BAJTAHCTAH ThIC ®OC®AT INUKI3ATBI: KYPAMbI MEH
KYPBIUIBIMBIH KEINEH/I 3BEPTTEY

AnHoranus. Maxkanaga Kaparay (Onrycrik Kazakcran) dochopurtik ©OacceifHiHme OpHalacKaH
JKanarac KeH OpHBIHBIH OaJJaHCTaH THIC IIMKi3aThIHBIH KypamMbl MEH KYPbUTBIMBIH (DH3HKA-XUMUSIIBIK 3€PTTEY
HOTHIKEJIepl YCBIHBUIFaH. 3epTTey KYpridy YIIiH (pU3MKa-XUMHSIIBIK TajllaylaplblH 3aMaHayHd aclanThIK
ozicTepi KOMAAHBLIIBL. DIEMEHTTIK-3aTThIK KYpaM HOPMATHBTIK KY’KaTTap MEH CTaHIapTTapblH epexerepine
coliKec XUMHUSUTBIK Taslay o/1iCiMeH aHbIKTalFaH. by 3epTreynepain HoTHXenepi onapabl ogaH opi pochopsr
Oap eHiMAepre KaiiTa oHIEY YIIiH MPAKTUKAIBIK MAaHBI3BI Oap.

MuHepanabl TEHIHAWTKBIIITAD, OHBIH ilIiHAe AnaMMoHHK(ocdaTsl MeH OanaHcTaH ThIC (ocdaT MUKi3aThl
SKOHOMHUKAHBIH arpOOHEPKICINTIK CEKTOPBIHAAFBI aybUl IMIAPYAITbUIBIFEl MAKbUITAPBIHBIH OHIMIUIN MEH
carmachelH apTThIpyna meurymi pes arkapaisl. ConaplikTan (Gochop eHepkaciOi eHIMAECPiHIH 3KCHOPTTHIK
OarapblH €CKepe OTBIPHIN, OHbl MaKPOOKOHOMHKAJIAH THIC KApaCThIpyFa OOJIMai/ibl, albIHFaH PEHTICHIIK
(hazanbIK Tanmay HOTHXKeNepi OOMBIHIIIA MUHEPAABI TeTporpadusibik Tannay skone MKC xoHe ckanepneymi
ANEKTPOH Bl MUKpOcKonTa JIAD anmy nponecidii XuMHACH Typaibl aknapar oepinren. Tycipinim D8 Advance
(Bruker) Cu-K, anmapareima yprisini, KyObip kepueyi 40 kB, Tok 40 ma. AnbiHraH Iu(paKkiusIbIK
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3aHABUIBIKTAPIBIH MOJIMETTEPIH OHJIEY JKOHE Ka3bIKapajbIK KallbIKTHIKTapasl ecentey EVA Oarnapnamanbik
KYpaJIbIH KOJI/TaHy apKBUIBI )KY3€Tre achIpbUIAbL. YJITiHI JeKoaTay xkoHe ¢azansik i3ney PDF-2 (ICDD) ynTak
Iu(paKTOMETPUSUIBIK JepekTep 0azachlH mainanany apkeuibl Search/match OarnapiaMachblHBIH KeMeEriMeH
JKY3€ere achIpbUIIbI.

Tyiinai cesmep: dochopur, UK-criekTp, smeMeHTTIK Tanmay, MUHEPAIOTHS, SKCTPAKIHUIIBIK (hochop
KBIILIKBLTBL.

Hlaiimepaenosa I.C.!, ’Kanracos K.T.!, lopmemikun O.B.*, MycipenoBa J.B.!, TactanoexoBa b.0.!

TOsxno-Kasaxcranckuit yauBepceuteT uMenn M. Ayaszosa, Kazaxcran, [ITsIMKeHT;
’benopycckuil roCyIapCTBEHHBIN TEXHOIOTHIeCKUil yHuBepcuTet, Pecrybnuka benapych, MUHCK.
E-mail: danelO1kz@gmail.com

3ABAJIAHCOBOE ®OC®P®ATHOE CbIPBE MECTOPOXJIEHUS ) KAHATAC:
KOMIVIEKCHOE U3YYEHME COCTABA U CTPYKTYPbI

AHHOTauus. B craTbe npencTaBiIeHBl pe3yibTaThl (PU3NKO-XMMUYECKUX MCCICAOBAaHMH cocTaBa U
CTPYKTYPBI 320aJJaHCOBOTO CHIPhSl MeCTOpoXkaeHHs1 JKaHaTac, pacroiiokeHHOro B (ochopuT conepikamieint
pmaguae Kaparay (FOxmerit  Kazaxcram). J[ng wWccnmenoBaHwWs — WCTOIB30BANCh — COBPEMCEHHBIS
HHCTPYMEHTAIbHBIE METOABl  (PU3MKO-XMMHMYECKOTO  aHaluM3a.  DJIEMEHTHO-BEILECTBEHHBIH  COCTaB
OTIpeIeNsieTCsT METOJI0M XUMHUYECKOTO aHalli3a B COOTBETCTBHH C MPaBUJIaMU HOPMAaTHBHBIX JJOKYMEHTOB H
CTaHAAPTOB. Pe3ynbTaTbhl 3THUX HCCIEAOBAHWH HMEIOT INPAKTUYECKOE 3HAUCHHME Ul HX JajbHeHen
niepepaboTku B hocopcopaepikaiiue npoyKThl.

MuHepanpHBIe YI0OpEHUS, B TOM Yncie AHaMMoHMNA ¢ocdara u 3a 6amarncoBoro (GocdarHOTO CHIPHS B
arpoNpOMBIIIUIEHHOM CEKTOPE SKOHOMHUKHU UTPAIOT KIIOYEBYIO POJIb B HOBBIICHUH YPOXKAaHHOCTH M KauecTBa
CEIIbCKOXO3UCTBEHHBIX KYJIBTYP. [109TOMY, YUHTBIBasI SKCIIOPTHYIO HATIPABICHHOCTH POAYKIUH (ochopHOM
OTpaciM, €e HeJb3sl paccMaTpuBaTb BHE MAaKPOAKOHOMMKH. IIpuBeneHBI cBeieHHsI MO MHHEPAIbHOTO
neTporpapuuecKoMy aHalu3y U XUMHU3MY Tporecca rnonydenus: [JAD Ha ocHOBE pe3y/IbTaToB MOMTYyUYEHHBIX
UKC pentreno(a3oBoro aHajau30B U Ha pacTPOBOM 3JIEKTPOHHOM MHKpockorne. CheMKa IIPOM3BOAMUIIACE Ha
anmapare D8 Advance (Bruker), Cu-K , nanpsokenne na tpy6ke 40 kB, Tok 40 ma. OOpaboTKa 10Ty 4€HHBIX
JAHHBIX 1U(GPAKTOrpaMM U PAcUyeT MEKIUIOCKOCTHBIX PACCTOSHUM IIPOBOAMINCH C TIOMOIIBIO IIPOTPAMMHOIO
obecrieuenust EVA. PacmmdpoBka npo0 u mouck ¢a3 mpoBoawiauchk 1o mnporpamme Search/match ¢
HCTIOJIb30BaHUEM 0a3bl MOPOIIKOBBIX TU(ppakToMeTpryeckux aanubix PDF-2 (ICDD).
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(dbochopHas kucnora.
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90-s1eTue akanemnka HanuonaabHou
akajgemun Hayk Pecnyosmku Ka3zaxcran

E.A.BEKTYPOBA

Hcnonnunoce 90 jeT co aHA poxIAeHUS U 65 JIET Hay4YHO-
MEearorHuecKoil 1 OOLIECTBEHHON AEATENIFHOCTH HW3BECTHOTO
YYEHOTO0 B 00J1aCTH (PU3HUYECKON XMMUHU BEICOKOMOJICKYIISIPHBIX
coenunenuit, akagemuka HAH PK, naypeara ['ocynapcTBeHHON
npemun Kaszaxcrana, 3acimyKeHHOro JesATesss HaykKH U
TexHukn Pecny6onukn Kasaxcran, 7okTopa XMMHYECKHUX HayK,
npodeccopa Ecena AbukeHoBrn4a bekTyposa.

E.A. Bexrypos ponuics 14 nexadps 1931 rona B . Tamkenre.

B 1949 romy oH mocTynuia Ha XUMHYECKHH (aKynbTeT
Kazaxckoro rocyqapcTBEHHOrO YHUBEPCHUTETa, TIAE 3areM
oOyuascs B acnupantype. B 1958 1. 3ammutun kanauaaTckyo, a
B 1972 . — MOKTOPCKYIO AiccepTanuu, B 1976 1. eMy IpHCBOCHO
yueHoe 3Banue npodeccopa. C 1958 1. mo 2009 r. on padoran
B Uncturyre xummnueckux Hayk AH KazCCP, rae mpomen myTe OT MJIAJIIEr0 HAy4HOTO COTPYAHHKA J0
3aBeaytomero jaboparopueir. C 2010 mo 2021 romer E.A. bekrypoB paboran mpodeccopom Kazaxckoro
HarmonansHoro negarornveckoro yauBepcutera. B 1983 1. E.A. bekTypoB n30paH B WIEHBI-KOPPECTIOH/ICHTHI,

a B 2003 . — B akanemuku HannonanbHoM Akagemun Hayk Pecryonuku Kazaxcras.

OcHoBHOe HayuHoe HampasieHue E.A. bekTypoBa cBsi3aHO ¢ (yHIaMEHTaJIbHbIMU HCCIIECIOBAaHUAMU B
obnactu hU3NUYEeCcKOl XMMUH HOIMMEPOB: BOAOPACTBOPUMBIC OIUMEPHI, TOTUIICKTPOIUTHI, ITOTHaM(OTUTEI,
KOMIUJIEKCHI ~ TTOJIMMEPOB, TOJMMEpHBIE KaTajJu3aropbl, HOHOMPOBOAIINE KOMIUIEKCH, THAPOTENH,
HAHOYACTULbl METAJUIOB, cTa0win3upoBaHHble nonuMmepamu. Ilo pesynabraram ucciaenoBaHMH B M3IAHHUAX
Kazaxcrana, OnrxHero u gajabHero 3apyoexbst omyonukosaHo 6osiee 800 padort, cpenn Hux 18 nzo0pereHui,
8 0030pHBIX cTareii B )xypHanax CIIA, CCCP, Duuukionenun nonumepHbix Matepuanos (CILIA). M3nano 32
MoHorpaduu, 6 u3 Hux B OPT, SAnonun, [Tonsmre, Poccnn n 4 yae6ubIx mocoowus. [{ukim padot E.A. Bektyposa
¢ coTpyaHuKamu «BogopacTBoprMBbIe MOJMMEpPHI U MX KOMIUIEKCH B 1987 1. Ob11 ynoctoen l'ocynapcTBeHHOM
npemun Kazaxckoit CCP.

WccnenoBanus E.A. bekTypoBa MONydmyid IUPOKOE TPHU3HAHWE B HAIIEH cTpaHe W 3a PyOekoM.
[TyOGnukanuu peryaspHO HIUTHPYIOTCS B MOHOTpagHsIX U CTAaThsIX YUCHBIX OJMKHETO U JajIbHEro 3apyOesKbsl.
MUHHCTEPCTBOM HAayKH U TexHUuYeckod monutuku Poccum E.A. BekTypoB Obin BKIIIOUEH B 0a3y JaHHBIX
«JIupepsr nHayku CCCP» B uncne 6-Tu HanOoIee MUTHPYEMbIX Ka3aXCTaHCKHUX YUYeHbIX 3a meproxa 1986-1991
rr. Ha monorpaduu E.A. bextypoBa ony0nukoBaHo 47 peueH3uil U3BeCTHBIX y4yeHbIX B xypHanax CCCP,
CLIA, ©PT, Yexun, Pympinun. Pesynerare! uccnenoBanuii E.A. bekTypoBa BKJIIOYEHBI B Psiji 0T€YECTBEHHBIX
1 3apyOexHBIX MOHOTpaduii, CIPaBOYHMKOB M YYEOHBIX MMOCOOWH, a TakKe CTUMYIHPOBAIU pPabOTHl B
HEKOTOPBIX J1a0OpaTopHsixX B HAIICH CTpaHe U 3a PyOe:KOM.

E.A. BexkTypoBbIM BHECEH KpPYIHBIH BKIaJ B pPa3BUTHEC (PU3MYECKOW XHMHHU IOJIUMEPOB, CO37aHa
IIMPOKO W3BECTHAs B MHpe HayyHas IIkoja. bonbmoe BHMMaHume E.A. BekTypoB ymenseT NMOAroTOBKe
BBICOKOKBAIM(UIIMPOBAHHBIX KaapoB. [loa ero pyKoBOICTBOM 3aIlUINEHO 35 KaHIUAATCKUX U 9 JOKTOPCKHUX
JICCepTalMii, B TEUEHUE PsAJIa JIET IPOYUTaHbl Kypchl Jekunii B KazaxckoMm 1 BunbHIOCCKOM yHUBEpPCUTETAX,
KazaxckoM XMMUKO-TeXHOJOrHYecKoM HHCTHTyTe. E.A. BekrypoB — ObUI wWiEHOM CHEeLHalIn3HpOBaHHBIX
CoBeTOB MO 3amMTe JOKTOPCKUX JAHUCCEpTallui, WIEHOM Hay4yHO-KOHCYJIBTaTMBHOTO COBETa KypHala
«X¥UMHS ¥ TeXHOJOTHS BOABD (YKpanHa) U MEXAYHApOIHOTO MCCIEI0BATEIbCKOTO COBETa AMEPHUKAHCKOTO
ounorpadpuueckoro Mucruryra (CILIA).

E.A. BekTypoB HEOAHOKPAaTHO MPEACTABISUI Ka3aXxCTAHCKYIO HAayKy 3a pyOeKOM, BbIe3Kas JJISl ydacTusi
B KaueCTBE JOKJIAJAUUKa WIM YIEHAa OPTKOMHUTETa B MEKIYHApOAHBIX KOH(GEPEHUUSAX U CUMIIO3UyMax, AJIs
YTeHUS JICKIIMA W TIPOBEICHUS COBMECTHBIX pabOT B BeAyIIMX HaydHBIX meHTpax Snonmn, OPI, Yexwun,
Typuuu, Upana, l'onnanguu, [serinapun, Uranuu, Kanasr.
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E.A. BekrypoB — 3acimyXeHHBIH Jedrenb Haykd U TexHuku PecnyOmukum Kaszaxcran (1993), maypear
TocymapctBennoit nmpemun Kazaxcrana (1987), maypear MexnyHaponHoro ¢ectuBans Xopesmu (Hpan) n
3onoroit menamun FOHECKO um. Humnseca bopa (1997) 3a Bkitag B pyHIaMEHTAIBHYO HAYKY, Jaypear MpeMUun
K.H. Carnaesa (20), naypesar ['ocynapcTBeHHOH CTHIIEHINH yUSHBIX, BHECIINX BBIAAIOLIMICS BKIIA/ B Pa3BUTHE
Hayku u TexHuku (2000), mouetHsid podeccop IlaBmomapckoro u CeMHUITaTaTHHCKOTO TOCYIapCTBEHHBIX
YHHUBEPCUTETOB, JaypeaTr OOLIeHAMOHAIbHONW He3aBucuMon npemun «Tapman» B HoMmuHaumu «Hayka»
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