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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 xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX 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, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

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

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

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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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

AGABEKOYV 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

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28

News of the National Academy of Sciences of the Republic of Kazakhstan. Series of geology
and technology sciences.
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty).
The certificate of registration of a periodical printed publication in the Committee of information of the
Ministry of Information and Social Development of the Republic of Kazakhstan No. KZ39VPY 00025420,
issued 29.07.2020.
Thematic scope: geology, chemical technologies for oil and gas processing, petrochemistry, technologies
for extracting metals and their connections.
Periodicity: 6 times a year.
Circulation: 300 copies.
Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://www.geolog-technical.kz/index.php/en/
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FINE-GRAINED CONCRETE USING MINERAL
AND CHEMICAL ADDITIVES

Abstract. The formation of market relations in the economy of Kazakhstan
predetermined the creation of a new concept for the production of basic types of
building materials. Based on the current problems of the construction complex,
the creation of new and improvement of existing technological processes
should be aimed at the development and production of efficient and competitive
building materials using local and non-traditional raw materials that have high
operational properties. To implement these tasks, it is necessary to use innovative
technologies in the production of concrete. This material has been used for many
centuries, is being improved and developed. Currently, specialists from different
countries are developing high—strength concrete of a particularly dense structure
- fine-grained concrete with high strength indicators. Fine-grained concrete
belongs to the category of heavy concrete, its advantages are a high coefficient
of strength in the process of bending and stretching, frost resistance and water
resistance. Due to these properties, the mixture is often used in the repair of
seams, cracks, in the sealing of various deformations, as well as for the creation
of reinforced structures and products in the production of thin-walled structures
with thick or complex reinforcement. The use of chemical additives in concrete
technology began in the 1940s and is widely used in many countries. Currently,
chemicalization has become one of the directions in the development of concrete
technology.

Key words: fine-grained concrete, mineral additives, superplasticizers,
zeolite rocks, concrete mixtures, structure, strength.
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H.JU. Bepaikyn’, K.Akmanaiiyibl

K.U. CorbaeB arbinaarsl Kazak yJITTHIK TEXHUKAIBIK 3PTTCY YHHUBEPCHUTETI,
Anmarel, Kazakcras.
E-mail: berdikul.n@mail.ru

MMUWHEPAJLIbI 7/KOHE XUMHUAJIBIK KOCITAJIAPIbI
KOJITAHATBIH ¥CAK TYHWIPIIIKTI BETOH

AnHoTanusi. KazakcTaH SKOHOMHKACHIHIA HApBIKTBIK KaThIHACTAPIBIH
KaJIBIITaCybIMEH KaTap KYpbUIbIC MaTepHaIAapBIHBIH HET13T1 TYpJIEpiH eHAipy-
JH TaNIIbUIBIFEl aWKbIHAANIBL. KyphUIbIC KEHIeHIHIH aFbIMJarbl mpooiie-
MaJIapblH HETi3re ajia OTBIPBII KYPBUIBIC TEXHOJIOTHSIIAPHI, KaHa TeXHOIOTHs-
JIBIK TIPOLIECTEPi KYPY KOHE KOJAaHBICTAFbUIAPBIH KETIIAIPY JKOFaphl Maiga-
JaHy KacueTTepi 0ap JKEPriTiKTI )KOHE MOCTYpPJi eMec MIMKI3aTThl MaiijganaHa
OTBIPBIM, THIM/II XKoHE OoceKere KaOIeTTi KYphUIbIC MaTepuasIapbiH d3ipiaeyre
XKoHE eHAipyre OarbITTanybl THic. OCBl MIHICTTEP/l iCKe achlpy YIIIH OeToH
OH/IIPICIH/Ie MHHOBAIMSIIBIK TEXHOJIOTHSUIAP/IbI MaliJaTany KaxeT. byt marepua
FachIpiap OOMBI KOJAHBLIBII KeJe/l, yaKbITBIMEH JKETUIIIPUTIIN KOHE Y3IIKCi3
nambin keneni. Kasipri yakpITTa opTypii enfepIiH MaMmaHIapbl aca THIFBI3
KYpBUIBIMIAFEI aca Oepik OeTOH — OepiKTIri KOFapbl KOPCETKIITepl Oap ycak
TYHIpIIikTi O6eToH a3ipieyne. ¥cak TYHIpHIKTI OETOH ayblp OCTOH caHAThIHA
Karaabl, OHBIH APTHIKIIBUIBIKTAPBl MUTYy KOHE CO3BUIY IMPOLECIHAE MKOFaphl
OepikTik koA (UIIMEHTI, asi3Fa TO3IMIUIIT] )KOHE CyFa TO3IMIi KaCHUETI KOFaphI.
Ocpbl KacuerTepre OailaHBICTBI KOCTAChl KOOIHECE TIriCTepmi, >KapbIKTapibl
KeHACyAe, IpTYpii nedopmanmsiapabl eHACYAE, COHAAW-aK KajlblH HeMece
KypIeni apMarypachl 0ap JKyKa KaOBIpFallbl KOHCTPYKIUSIIAPIBI OHIIPYIC
apMarypajyiaHFaH KYpbUIBIMIAp MEH eHIMIEepi kacay YIIIH KOJIJaHbUIAIbI.
beron TexHONOrMACHIHAA XUMUSJIBIK Kocnayiapzabl KoigaHy 1940 xwlimapsl
OacTanpl KOHE KONTereH eljepAe KeHiHeH Koimanbuiaabl. Kasipri yakeiTta
XUMUSUTAHIBIPY OETOH TEXHOJOTHSICHIH JaMBITYIaFbl HETI3Ti OarbITTap/IbIH
OipiHe alfHANIBI.

Tyiiin ce3aep: ycak TyHipiikTi 6€TOH, MUHEpPAJIbl KOCHanap, cynepruiac-
TU(HUKATOPIIAP, LIEOIUT JKBIHBICTAPBI, O0ETOH KOCTaNaphl, KYPBLIBIM, OCpIKTIK.
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Ka3zaxckuil HamoOHaIbHBIA NCCIEA0BATEIbCKUN TEXHUYECKUI YHUBEPCUTET
nmenu K.M. Carnaea, Anmarsl, Kazaxcran.
E-mail: berdikul.n@mail.ru

MEJKO3EPHUCTHIN BETOH C UCITIOJIb30BAHUEM
MUHEPAJIBHBIX U XUMHUYECKUX JOBABOK

AHHoTanusi. CTaHOBJICHHE PHIHOYHBIX OTHOIIEHUN B 3KOHOMHUKEe Kazax-
CTaHa MPEIONPEACIINIO CO3JaHUe HOBOM KOHIEIMIIMKU MPOU3BOACTBA OCHOBHBIX
BUJIOB CTPOUTENHHBIX MaTepuanoB. Mcxoas u3 TEKymUX MpoOIeM CTPOUTEIb-
HOT'O KOMILJIEKCa, CO37JaHUE HOBBIX M COBEPILIEHCTBOBAHUE CYIIECTBYIOIINX TEX-
HOJIOTHYECKUX MPOIECCOB JIOJKHO OBITh HAMPABIECHO HA pa3pabOTKy U MPOU3-
BOJICTBO A(P(PEKTUBHBIX U KOHKYPEHTOCIOCOOHBIX CTPOMTENBHBIX MaTepHajoB
C HCIIOIH30BAaHUEM MECTHOTO U HETPATUIIMOHHOTO CHIPbhsI, 00IaIal0IINX BBICO-
KHUMU SKCIUTyaTallMOHHBIMH CBOWCTBaMH. J[jsl peanmusamnuu 3TUX 3a1ad HeoO-
XOJIMMO HUCTOJIh30BaTh MHHOBAIIMOHHBIE TEXHOJOTUHU B MPOU3BOJCTBE OETOHA.
DTOT Marepuai UCHOJIb3YETCsl YK€ MHOTO BEKOB, COBEPILIEHCTBYETCS U pa3BU-
BaeTcs. B Hacrosiiee BpeMs CIIENUAIUCTBl U3 Pa3HBIX CTpaH pa3padaThIBarOT
BBICOKOTIPOUYHBIN OETOH 0CO00 TIOTHON CTPYKTYPHI — MEJIKO3EPHHUCTHIN OSTOH C
BBICOKUMH TMPOYHOCTHBIMH MTOKa3aTeIsIMU. MeTKO3epHUCTHI OETOH OTHOCHUTCS
K KaTerOpuH TSHKEJIBIX OETOHOB, €T0 TMPEUMYIIECTBAMH SIBIISTFOTCSI BBICOKHI KO-
3¢ PHUIMEHT MPOYHOCTH B MpoIecce u3ruda u pacTsHKeHHs, MOPO30CTOMKOCTD U
BOJIOHENIPOHUIIaeMOCTh. biiarogapst ’TUM CBONMCTBAM CMECh 4acTO UCIONb3YET-
Csl IPU PEMOHTE IIIBOB, TPEILIMH, IIPH 33JICIKE PA3IMYHBIX Je(hopMaInii, a TaKkxke
JUTSL CO3/IaHUSI ADMUPOBAHHBIX KOHCTPYKIIUN U U3EIUM MPU MPOU3BOJICTBE TOH-
KOCTEHHBIX KOHCTPYKIIUH C TOJICTBIM WJIHM CJIOXHBIM apMupoBaHueM. Mcroib-
30BaHHE XUMHUYECKHUX JT00aBOK B TEXHOJIOIMH OeToHa Havyanoch B 1940-x romgax
Y IIMPOKO MCIOJIB3YETCA BO MHOTHX CTpaHax. B HacTodiee Bpemsi XuMu3amus
cTaja OJHUM U3 HallpaBJICHUH B Pa3BUTHH TEXHOJOTHH OETOHA.

KiroueBble cJjioBa: MENKO3EpPHHUCTHIN O€TOH, MUHEpalbHBIE T00aBKH,
CyIepruiacTU(UKATOPHI, [IEOJUTOBBIE MOPOMBI, OETOHHBIE CMECH, CTPYKTYpa,
MIPOYHOCT.

Introduction. It is worth mentioning the efforts of many authors, in which
they paid attention to the development of compositions, the study of properties
and the development of fine-grained concrete in the construction industry.
The possibility of economic efficiency of using fine-grained concrete for the
construction of buildings and structures in areas with a shortage of coarse
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aggregate was been proved. Currently, fine-grained concrete is the most common
type of building materials used in the construction of load-bearing and enclosing
structures, in thermal insulation and as a protective lining layer of structures to
protect against the effects of aggressive environments (Bazhenov et al., 2010).

At present, multicomponent fine-grained concrete is actively use in various
construction industries. Previously, their widespread use was impossible
due to some features of the properties and structure. The use of concrete
structure modifiers has significantly improved the performance characteristics
of such concretes. Today, this has become possible thanks to the transition to
multicomponent concrete with various additives, such as superplasticizers and
small mineral additives of various types. The multicomponent structure has a
number of advantages. Firstly, it allows you to manage efficiently the formation
of the structure at different stages of the technological process. Secondly, it
allows you to obtain various materials with specified properties.

The aim of the study is to optimize the composition of fine-grained concrete
using high-quality aggregates, mineral additives and superplasticizers.

The increase in porosity of fine-grained concrete is due to the fact that the
aggregate has a high specific surface area, which significantly increases the
water demand of the concrete mixture, which, when vibrated, contributes to the
involvement of air in it within 5%. In addition, the absolute volume of cement
paste in fine-grained concrete should always be greater than in coarse-grained
concrete; therefore, the overall porosity of concrete has affected by interstitial
voids that form when there is insufficient amount of it. The development of
products based on them using natural zeolites is a new direction in the research
of both zeolite raw materials and in chemistry and technology of building
materials. Experts from all over the world have been actively engaged in the
problems of studying and rational use of natural zeolites for the past thirty years,
in Kazakhstan zeolites have been recognized as an independent type of mineral
only in the last decade. Natural zeolites are inferior in their properties to synthetic
ones, but they are cheaper. This makes the use of natural zeolites preferable
in some cases. Deposits of high-siliceous zeolites are of industrial importance
(Bazhenov et al., 2021).

The current stage of research of zeolite rocks for their use in one of the most
resource-intensive industries - the construction industry - is very relevant and
promising, creating the prerequisites for the industrial development of deposits
of various technological directions of building binders. The application of the
results of these studies will make it possible to develop scientifically sound
recommendations for expanding the raw material base and involving non-
traditional types of local raw materials in the production process, reducing the
cost of materials and products widely used in construction practice.
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J.V. Smith (Smith, 1980) suggests calling zeolite “alum inosilicates with a
skeleton structure, in which there are cavities occupied by large ions and water
molecules, both of which are characterized by significant mobility, which
provides the possibility of ion exchange and reversible dehydration.”

From the point of view of other researchers characterizes zeolites as
“crystalline aqueous alum inosilicates of a framework structure, from which
water can be reversibly removed by moderate heating without destroying the
silicon-aluminum-oxygen framework; at the same time, a system of regular
channels and cavities is formed in the framework, accessible for the adsorption of
small molecules” (Smith, 1980; Huynh et al., 2020). However, these definitions
do not reflect the complexity and variability of the physicochemical properties
of zeolite group minerals.

Modern science defines zeolites as aqueous alum inosilicates with a frame
structure in which there are cavities occupied by large ions, more often alkaline
and alkaline earth metals, and water molecules characterized by high mobility
(Kastornykh et al., 2005).

Fine-grained concrete mix has a more homogeneous structure due to the
absence of a large aggregate, and easier to handle various technological
alterations. This will make it possible to obtain products and structures of various
types with different operational properties that are not obtained using a large
filler. To obtain special fine-grained concretes, liquid glass, polymers, phosphate
binders, alumina and high-alumina cements are also used in the composition
(Smith, 1980; Kastornykh et al., 2005).

Research Material and methods. The introduction of super- and hyperactive
plasticizers, complex chemical additives and finely dispersed mineral fillers (ash,
micro silica, finely ground slags, etc.) into the concrete mixture improves the
strength characteristics of fine-grained concrete. For all fine-grained concretes,
in order to improve their properties, it is useful to introduce a small addition
of silica. Micro silicon compacts the structure of concrete by interacting with
calcium hydroxide, promotes the formation of low-base hydra of calcium
silicates, which makes it possible to obtain high-strength concretes and increases
the service life of the structure of fine-grained concrete.

In addition, the use of silica reduces the consumption of binder. The intro-
duction of micro silicon together with superplasticizers is optimal, since the
increased content of micro-silica negatively affects the rheological properties of
the latter.

The use of superplasticizers also makes it possible to solve a number of
problems, for example, different conditions of concrete use in the regions.
Therefore, additives based on chemical additives applied in such a way as to
ensure equal performance characteristics for each region. These additives allow
to increase the shelf life of the concrete mixture (the mixture remains liquid
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longer or does not settle), contributes to an increase in strength in the early stages
of hardening, without additional air attraction.

Master Rheobuild 1000 K has used for the manufacture of cast concrete
mixes with high plasticity. The superplasticizer makes it possible to obtain
highly mobile concrete mixtures, reduce labor costs for processing and laying
concrete reduces the amount of water in the concrete mixture, increases the
degree of cement reaction, strength and durability of concrete products. It has
recommended for concreting foundations, walls, ceilings, floors, screeds, paving
slabs, cinder blocks, etc. This makes it possible to obtain cast concrete mixtures
without delamination and separation of water. The composition of the additive
is adapted to domestic aggregates and cements. (Lesovik et al., 2014; Morozova
et al., 2018).

The mechanism of action of Master Rheobuild 1000 K and the distribution of
raw material particles by size is shown in Figure 1.
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Figure 1. Particle size distribution of raw materials, (a) frequency distribution and (b)

cumulative distribution

The main effect of “Master Rheobuild 1000 K is that “plasticization
is achieved by the action of a complex of multifunctional polymers with
hydrophobic and hydrophilic surface-active properties that change the wetting
of cement particles, thereby increasing the spreadability and subsequently the
strength of concrete” (Perfilov, 2021; Tolypina et al., 2010).

Additional advantages of this additive has revealed: significantly saves
cement; increases the workability of concrete and mortar mixtures from P1 to P5;
increases the early (by 10-25%) and average (by 10-20%) strength of concrete
(with constant workability); reduces the water consumption of concrete-mortar
mixture by 10-20%; allows you to obtain mobile mixtures, stacked vibration-free;
increases the survivability of the concrete mix up to 1.5-2 hours, depending on the
quality of the materials used, the conditions of manufacture and transportation
of the concrete mix; this makes it possible to obtain highly mobile concrete
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mixtures without delamination and slowing down the hardening of concrete in
the early stages; increases the activity of the binder and the completeness of
hydration due to the peptizing effect of the additive; increases durability by 2-3
times; prevents the appearance of cracks” (Gusenkov, 2009; Lukuttsova et al.,
2010; Lukuttsova et al., 2018).

Results and discussion. A super plasticizing and super water-soluble additive
has used - Master Air 200, designed for the production of high-quality concrete
mixes and the production of concretes with high performance characteristics.
Technical characteristics of Master Air 200: - base aqueous compositions of
modified polycarboxylate esters.

Master Air 200 has used dissolved in water or added simultaneously with the
addition of water to the mixture directly into the mixer. The introduction of a
plasticizer into a dry concrete mix after the addition of water is unacceptable. In
order to obtain a homogeneous structure of the concrete mixture, its mixing has
carried out for at least 60 seconds.

The compositions of concrete mixtures of batches 1-6 are presented in Table 1.

Table 1. Composition of the concrete mix

Batch Ne | 1 | 2 | 3 | 4 | 5
Unit of measurement, kg/m?

Cement 629 666 641 625 621
Kapchagai Sand 1258 - - 1250 (¢dp. 0,315-0,63) -
Crushed sand from zeolite - - 1283 - -
Water 314 333 321 312 310
Ww/C 0,5 0,5 0,5 0,5 0,5
Density of concrete mix, kg/m? 2201 | 2332 2245 2187 2172

Crushed sand has a high-water absorption (Volzhensky et al., 1989;
Volodchenko et al., 2015; Watach et al., 2019; Yin et al., 2011) due to the rough
surface and cracks in the grain, as a result of which the concrete mixture on
crushed sand is more rigid than on natural sands, the mobility of the concrete
mixture decreases sharply compared to the mobility of mixtures on natural sands,
the data are given in Table 2. Processing of the results of thermogravimetric
analysis presented calculations of the mass loss of the sample of the studied
zeolite rocks show that the removal of the main part of the zeolite water proceeds
intensively in rocks up to 500-600°C (Fig. 2).

Table 2. Concrete strength

Batch Ne
Age of samples 1 | 2 | 3 | 4 | 5
Compressive strength, R_, MPa
7 day 303 | 30,3 | 40,8 | |
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14 day 46 42,5 49,5
28 day 47,8 472 51,5 51,5 52,9
120 53,1 52,4 57,2
Bending strength, R, , MPa
28 day | | 79,69 | 7031

120

Figure 2. Curves of differential thermal analysis of zeolite rocks

Figure 3 shows the curves of differential thermal analysis of the studied rocks.
Thermograms of zeolite rocks in the temperature range of 20-700°C have a deep
endothermic effect characteristic of clinoptilolite, corresponding to continuous
processes of mineral dehydration, with a maximum at 100°C, and the DTA curve
in the area of this effect is smooth. Zeolite is dehydrated by 60% when heated to

300°C, and at 700°C it is almost completely dehydrated.
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Figure 3. Mass loss of zeolite rocks during heating
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In practice, the strength of concrete has reduced by using smaller fractions
of sand as a filler. An increase in the strength of concrete made on sand of the
1.25-2.5 mm fraction has observed by 15%, on sand of the 2.5-5 mm fraction -
by 30%, on crushed zeolite — by 40%, compared with the strength of concrete
on the 0.63-1.25 mm fraction. Thus, one of the conditions for high strength of
fine-grained concrete is the size of the grains of sand, consequently - an increase
in the size of sand leads to an increase in the strength of fine-grained concrete.

The contact zone of the aggregate with the cement stone has examined using
an electronic scanning desktop microscope JEOL 6000 at magnification from 20
to 1500 times.

The ratio of the size of the image on the monitor to the size of the growth on
the sample determines the magnification of the microscope. The creation of a
stable image of dielectric objects in the “low vacuum” mode has ensured by the
intake of air into the sample chamber, because of which non-conductive objects
can be observe without prior spraying of a conductive coating.

Microscopic examination of concrete samples on natural sands after strength
testing shows that in most cases destruction occurs along the contact zone of
aggregate — cement stone, as a result of which the grains of sand break out of the
“nests” in the cement stone.

The contacts between the grains of natural aggregate and cement stone are
mostly uneven, dense and strong, new formations of calcium oxide hydrate are
visible. In some areas of the contact zone, there is insufficient adhesion of grains
of sand with cement stone in the form of a narrow intermittent or continuous
strip (Shadykanov, 2019). The effect of Master Rheobuild 1000 K and Master
Air 200 on the compressive strength of cement dough are shown in Figure 4.

40 40
(a)7d 130% bi28d 124%
- % 125% _ (&) 110% 119%
o [
£ 304 £ 30
= 100% s 100%
z 2
& g
% 20 % 204
8 g
=3 =9
E 104 g 104
S 3
0 T T T T 0 - - =+ 1
0 0.01 0.03 0.05 0 0.01 0.03 0.05
Master Air 200 (wi%%) Master Air 200 (wi%)
Master Rheobuild 1000 K (wtd) Master Rheobusid 1000 K (wi%)

Figure 4. Compressive strength of cement dough at (a) 7 d and (b) 28 d.

The contacts of cement stone with grains of crushed sand from granites are
good, dense. Cement stone penetrates into the irregularities of the grains of sand.
Data on the composition of the concrete mixture is given in Table 3. The results
of strength tests of samples are presented in Table 4.
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Table 3. Composition of the concrete mix

Batch Ne 1 2 3 4 S
C:S=1:1|C:S=1:2|C:S=1:3|C:S=1:1,5|C:S=1:2,5
Unit of measurement, kg/m?
Cement 1188 1188 1188 1188 1188
Kapchagai Sand 1188 2376 3564 1782 2970
Water 500 650 900 575 775
Ww/C 0,42 0,547 0,757 0,484 0,652
Density of concrete mix, kg/m* 2143 2157 2128 2150 2150
Spread out on the shaking table, cm 20 21 21 20,5 21

Table 4. Concrete strength

Age of samples Batch Ne
1 | 2 | 3 | 4 | 5
Compressive strength, R_, MPa
7 day 40,2 33,5 14,7 36,9 24,1
14 day 51,6 40,2 23,6 459 31,9
28 day 56,7 42,5 27,1 49.6 34,8

Conclusion. Thanks to the use of fine aggregates like sand and zeolite, the
uniformity of concrete increases. The above-mentioned high values up to 57.2
MPa of strength were achieved by increasing the uniformity, density of the
material, by reducing the intermediate zone between the cement stone (matrix)
and the filler, the number of voids was minimized, and the water-cement ratio
was reduced. In addition, to improve the quality of fine-grained concrete, it is
necessary to use Master Rheobuild 1000 K and Master Air 200 additives both
to ensure mobility and reduce the amount of water. Replacing a large aggregate
with sand reduces the size of microcracks in concrete, thereby increasing the
compressive and tensile strength of concrete. Similarly, it became possible to use
crushed sands from high-strength rocks as zeolite.
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