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Tema noknana: «YriepoaHble cOpOeHTbI M HaHoMaTepuajbl W3 Kazaxcranckux yruei,
cdepa uxX npUMEeHEHUD

Ota mpe3eHTanysl OyAeT MOCBsIEHAa MaTepHajaM IO TOJIYYEHHUIO YIJIepOIHBIX COPOEHTOB H
HaHOMaTepHaoB Ha ocHoBe KazaxcraHCKux yriel u cdepa ux npuMeHEeHHUs..

VYriau Kazaxcrana sBIsieTCSl YHUKAIBHBIM [0 XUMHYECKOMY cOcTaBy. B nabopaTtopusax Haiero
NuctutyTta  uccnenoBaHbl  GU3MKO-XMMHUeckHe  cocTaBbl  yried  IllyGapkomsckoro,
Okubacry3ckoro, Kaparannmuckoro, Maiikyoenckoro, Oii-Kaparaiickoro, KymmypsiHckoro,
KopxyHkynbckoro 6acceiiHa U Jp. pa3pe30B, HA OCHOBE KOTOPBIX ONpPEENeHbl IPUMEHUMOCTh
ATHUX yTJIeW K ONpPEeAETICHHON TeXHOJOTHH M MOJYYEeHbI B CTEHJ0BOW YCTaHOBKE pa3HOOOpa3HbIe
IOPOAYKTbl, B TOM YHCJIE YIJIEPOAHbIE COPOEHTHI, HAaHOMAaTepuanbl KaK HaHOBOJIOKHO,
HAHOTPYOKH, TpaeHONOo00HbIE MaTepUaIIbl, HAHOKOMIIO3UTHBIE MaTepPHaJIbl U .

Ha cerogHamHuii JeHb KpPYNMHEHIIMMH MOTPEOUTENAIMU YIJIEPOAHBIX COPOEHTOB SBISIOTCA
CIA, crpansl EC, Kuraii. ®panius npou3BOAsST MOAABIISIONIYIO JOJII0 BHICOKOKAUECTBEHHBIX
yriaepogHbIX copOeHTOB. Crenuanu3anus Ha 3TOM pPbIHKE ONpEAENsieT YPOBEHb JOXOJHOCTH
IPOM3BOJICTBA, T.K. CTOMMOCTh YTJIEPOJIHBIX cOpOeHTOB Bapbupyercst oT 3 10 200 ThIc. m0II.
CIIA 3a TOHHY B 3aBUCMMOCTH OT Ka4ecTBa M (PyHKIIMOHAIBHOIO Ha3HAYEHUS POTYKIIHH.
Camblil Toporoil akTHBHpOBaHHBIA yroib Kaszaxcran mmmoptupyer u3 Smnonuu — 16 ThiC. $
CIIA 3a onny T. I3 Poccun, kak OCHOBHOTO MMIIOPTEPA, aKTUBUPOBAHHBIN YroJib BBO3UTCS IO
cronmoctH B cpeareM 1103 $ 3a 1 ToHHY poyKIuy.

Ha MHpoBOM pbIHKE OCHOBHBIM MPOM3BOJMTENEM aKTUBHpPOBaHHOro yris siBisercs CHIA, Ha
JOJI0  KoToporo mnpuxonutcst 34% rogoBoro oObemMa NPOU3BOJACTBA JIaHHOW KaTETOPHH
nponykuuu. EBporma, ¢ goneit paBHoit 24%, 3aHUMaeT BTOpOE MECTO M0 00beMy MPOU3BOJICTBA
AKTHBUPOBAHHOIO yTJIS.

OOnacTe MNPUMEHEHUS: NPEANPUATHS METAUTyprudeckold OTpaciu, MEIUIMHA, IHUIIeBas
oTpacib, He(pTEera3oBbId KOMIUIEKC, MPEANPUATHS DSHEPreTUKH, B KAdyecTBE HOCHTEIEH
KaTaJIu3aTOpPOB, MIEKTPOJHBIX MAaTCPUATOB JJI1 U3TOTOBJICHHS CYNEPKOHICHCATOPOB M JIUTHIA-
MOHHBIX AaKKyMYJISTOPOB, OUMCTKA, pa3/€jI€HHE W U3BJICUEHHE pPAa3IMYHBIX BELIECTB, Kak
AKHUJIKHX, TaK ¥ ra3000pa3HbIX.

B cpeanecpouHoil mepcrnekTuBe Ka3aXCTaHCKHM PHIHOK aKTHBHPOBAHHOTO YIJIA OyAET pacTu He
MeHee yeM Ha 10-12% B rox, B nepByro ouepenb BBUAY YKECTOUEHHUS SKOJOTMYECKUX HOpM. B
2021 romy o06wvém peiHka moctur 10,7 Teic. ToHH. [loMHMO BBICOKOW TOTPEOHOCTH st
Kazaxcrana B aKTUBUPOBAaHHOM YyIJle B II€JIOM, JKCIEpTaMH OTMedaeTcs (akT pocra
NOTPeOHOCTH AKTUBUPOBAHHOT'O YIJIS BEICOKOTO Ka4eCTBa.

Bbicokoe KkadecTBO AaKTHMBMPOBAHHOIO aJCOpOEHTa 3aBUCUT B IEPBYI0 OuYepelb OT
UCTIOJIb3YEMOT0 ChIPbs, a TaK)Ke TEXHOJOTHH Ui ero mpousBojcTBa. B Kazaxcrane, Ha ¢one
3HAYUTEIBHOM MMIIOPT 3aBUCHUMOCTH PbIHKA AKTHMBMPOBAHHOIO aJACOpOEHTa, B TOM YHUCIE
BBICOKOKQUECTBEHHOTO, BO3HHMKAET OCTpas HEOOXOJUMOCTb PAa3BUTUS  OTEYECTBEHHOIO
IIPOM3BOJICTBA, & TAK)KE BHEJIPEHUS HA HUX HOBEHUIIMX TEXHOJIOTUI NepepaboTKH.

Bot yxe noutu tpu gecatuierus ¢ymiepensl (0D), yraeponusie HaHOTpYOKH (1D) u rpaden
(2D) yruepoaHble HaHOMaTepUallbl HPUBIECKIM 3HAYUTEIBHOE BHUMaHME Ojarojgaps CBOUM
YHUKaJIbHBIM 3JIEKTPOHHBIM, ONTHUYECKUM, TEPMUYECKUM, MEXAHUYECKUM M XHUMHUYECKUM
CBOMCTBAM M MPEAOCTaBUIM MCCIEAOBATENsAM BO3MOXKHOCTBh 3HAYMUTENBHOIO IIporpecca B
(dyHIaMEHTAIbHOW M TIPUKJIATHOM HayKe, a TaKKe pa3paOOTKHU TMPOPBIBHBIX TEXHOJOTMHA WU
npunoxxeHuid. CerogHs cooOIIEeCTBO HCCIENOBaTEIeH MaTepuajIoB MPOJOKAET OTKPHIBATh U
UCIIOJIb30BaTh HOBBIE HU3KOPA3MEpPHBIE aJIOTPOIBI rpaduta, BOZMOXKHO, C Oecrpele/IeHTHOM B
HUCTOPHUH CKOPOCTHIO. B 3TOM KOHTEKCTe yriepoanbie HaHOTPYOkH (YHT), a B mocnennee Bpemst
U rpadeH cranu yHHMBEPCAJIbHBIMH IIaT(opMamMu Ui MCCIEAOBAHHS HOBBIX MaTEpHAIIOB U
apXUTEKTyp yCTPOHMCTB M HaxoJiAT CBOE MPUMEHEHHWE TIOo4TH BO Bcex cdepax



HCCJIEN0BATENICKOTO MHpa, BKJIOYas MPOBOJSALIME IOJIUMEPBL, MPO3PAYHBIE AIIEKTPOJBI,
XMMHYECKHE CEHCOPbI, BBICOKOIIPOM3BOJUTEIIBHBIE TEXHOJIOTUU. 4YacTOTHBIE YCTpOICTBa,
OINTORJIEKTPOHHBIE JAaTUUKH, albTepHATHUBHAS SHEPreTHKa U OMOTEXHOJIOTMYECKHE CHCTEMBI, U
3TO JIMILb HEKOTOPBIE U3 HUX.

VYuensimu TOO «MHCTUTYT XuMUM Yrias W TexHojgorum» (r. ActaHa) pa3paboTaHbl H
U3TOTOBJICHBI JJa0OpAaTOpHbBIE M MOJIYIPOMBIIUICHHBIE YCTAHOBKH KapOOHM3ALMU U aKTHUBAIUH,
OoTpaboOTaHbl METOAMKHU IMOJIYYEHUS YIJIEPOJHBIX U KOMMO3UTHbIX [IYM, HapaGoTaHbl
SKCIIEpUMEHTaIbHbIE 00pa3lbl yIIepOJHBIX HaHOMaTepHuaioB. [lomydeHHble 00pa3Lbl MPOIUTH
anpoOaluio Mo OYUCTKE T'a3a U CTOUHBIX U MUTHEBBIX BOJ, /ISl OYMCTKHU MOYBBI OT MECTULIUIOB, B
KaueCTBE DJIEKTPOJIHBIX MaTEpHAJIOB, s XpaHeHus Bojopona u ap. HayuHnas HoBHM3HA Haen
paboTel  3akiOyaercs B CO3JaHMM  OTEYECTBEHHOM  TEXHOJOTMH  I1epepadOTKH
YIIEPOJCOACPIKALIETO MUHEPAIBHOTO CHIPbS C BBICOKOW J00aBIEHHONH CTOMMOCTBIO METOJIOM
KapOOHHU3ALUK U NapOra3oBOM aKTHBAIMHM, UMIEPTUPOBAHUEM LIENIOYbIO, COJIbIO, 00yYeHnEM
BJIEKTPOHHBIM IYYKOM, MOJIU(PUIMPOBAHUEM HAHOYACTHIIAMH, MHKpPOC(Epol, OKCHIOM
KPEMHHSI, TYMHUHOBOW KHCIIOTOW, KOTOPBIN SIBJISIETCSI MHHOBAIIMOHHBIM OJXOJOM JJIsi CUHTE3a
I[TYM. Hama naGoparopus 3aHMMAaeTCsi HAaHOMaTepualaMi, HAHOKOMITO3UTHBIMH MaTepHallaMH,
KOTOpbIE MOTYT MCIOJIb30BaThCS JJII H3TOTOBJICHMS JIONACTEH BETPOArperaroB, KOPIYCOB
JBUTATENIe W APYyruX KOHKPETHBIX MpOoAyKToB. CunTaem, eciu OOBEIUHHUTH YCHIIHUS C
yTJ1e100bIBAIOIIMMU KOMIIAHUSAMH, U TIPU TOJIEPKKE TOCOPTaHOB OyZeM BKJIaJIbIBaTh CPEICTBA
B Pa3pabOTKU B OIBITHO-IIPOMBIIIICHHOM pPEXHME, TO HEelaleKo OyAeT 10 CO3/IaHus TeX e
AKKYMYJISITOPHBIX OaTapeil u3 yris, TeX ke JaTYMKOB U3 IpadeHa WM TeX e HaHOMaTepHalloB
U3 yTris.
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Topic of the report: “Carbon sorbents and nanomaterials from Kazakhstan coals, their
scope of application”

This presentation will be devoted to materials for the production of carbon sorbents and
nanomaterials based on Kazakhstani coals and their scope of application.

Coal from Kazakhstan is unique in its chemical composition. In the laboratories of our Institute,
the physico-chemical compositions of coals from the Shubarkol, Ekibastuz, Karaganda,
Maikuben, Oy-Karagai, Kushmuryn, Korzhunkul basins and other open pits were studied, on the
basis of which the applicability of these coals to a specific technology was determined and
various products were obtained in a bench installation, including including carbon sorbents,
nanomaterials such as nanofibers, nanotubes, graphene-like materials, nanocomposite materials,
etc.

Today, the largest consumers of carbon sorbents are the USA, EU countries, and China. France
produces the vast majority of high-quality carbon sorbents. Specialization in this market
determines the level of profitability of production, because The cost of carbon sorbents varies
from 3 to 200 thousand US dollars per ton, depending on the quality and functional purpose of
the product. Kazakhstan imports the most expensive activated carbon from Japan - 16 thousand
US dollars per ton. From Russia, as the main importer, activated carbon is imported at an
average cost of 1103 §$ per 1 ton of products.

In the world market, the main producer of activated carbon is the United States, which accounts
for 34% of the annual production of this product category. Europe, with a share of 24%, ranks
second in terms of activated carbon production.

Scope of application: metallurgical enterprises, medicine, food industry, oil and gas complex,
energy enterprises, as carriers of catalysts, electrode materials for the manufacture of
supercapacitors and lithium-ion batteries, purification, separation and extraction of various
substances, both liquid and gaseous.

In the medium term, the Kazakh activated carbon market will grow by at least 10-12% per year,
primarily due to tightening environmental standards. In 2021, the market volume reached 10.7
thousand tons. In addition to the high demand for activated carbon in Kazakhstan in general,
experts note the growing demand for high-quality activated carbon.

The high quality of the activated adsorbent depends primarily on the raw materials used, as well
as the technologies for its production. In Kazakhstan, against the background of significant
import dependence of the activated adsorbent market, including high-quality ones, there is an
urgent need for the development of domestic production, as well as the introduction of the latest
processing technologies.

For almost three decades, fullerenes (0D), carbon nanotubes (1D) and graphene (2D) carbon
nanomaterials have attracted significant attention due to their unique electronic, optical, thermal,
mechanical and chemical properties and have provided researchers with the opportunity for
significant progress in basic and applied science. and the development of breakthrough
technologies and applications. Today, the materials research community continues to discover
and exploit new low-dimensional allotropes of graphite at a rate perhaps unprecedented in
history. In this context, carbon nanotubes (CNTs), and more recently graphene, have become
versatile platforms for the exploration of new materials and device architectures and are finding
their applications in almost all areas of the research world, including conductive polymers,
transparent electrodes, chemical sensors, and high-throughput technologies. frequency devices,
optoelectronic sensors, alternative energy and biotechnology systems, to name a few.

Scientists from the Institute of Coal Chemistry and Technology LLP (Astana) have developed
and manufactured laboratory and semi-industrial carbonization and activation installations,
developed methods for producing carbon and composite PCM, and developed experimental



samples of carbon nanomaterials. The resulting samples were tested for gas and wastewater and
drinking water purification, for soil purification from pesticides, as electrode materials, for
hydrogen storage, etc. The scientific novelty of our work lies in the creation of a domestic
technology for processing carbon-containing mineral raw materials with high added value by
carbonization and vapor-gas activation, impergation with alkali, salt, electron beam irradiation,
modification with nanoparticles, microspheres, silicon oxide, humic acid, which is an innovative
approach for the synthesis of PUM. Our laboratory deals with nanomaterials, nanocomposite
materials that can be used to make wind turbine blades, engine casings and other specific
products. We believe that if we join forces with coal mining companies, and with the support of
government agencies, we invest in developments in a pilot-industrial mode, we will not be far
from creating the same batteries from coal, the same sensors from graphene, or the same
nanomaterials from coal.



