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I 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.

Kaszaxcman Pecnybnukacer ¥immuolx 2oiivim akademusicol « KP ¥FA Xabapnapwl. I'eonocus
JICOHE MEXHUKANBIK RbLIbIMOAD Cepusiculy bLibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyze KabulioaHeaHbiH
xabapnaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIObL
o0aH api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yevtnaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2blAbIMOAp CEpUsiCol
Emerging Sources Citation Index-xe enyi 0i30iy Kozamoacmulx ywin ey 03ekmi dcoHe
6edendi eeonocus HcoHe MEXHUKABIK bLILIMOAP OOUbIHULA KOHMEHMKe a0an0blebiMbl30bl

6indipeoi.

HAH PK coobwaem, umo nayunvii ocypuan «Mseecmuss HAH PK. Cepusa zeonozuu u
MeXHUYecKux Hayky» ool npunsim 015 unoexcuposanus 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 8 3mom UHOEKCUPOBAHUU HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as OanvHeuuezo npuHAmMU
arcypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednazaem xawecmeo u 2nyoOumHy
Kowmenma Ons uccieoogamenell, aemopos, uzoameneti u yuypedcoenuil. Brnouenue
Hszeecmua HAH PK. Cepus ceonozuu u mexuuueckux Hayk 6 Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHOCHb K Hauboniee akmyaibHOMY U GIUANETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haue2o coodujecmad.



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».
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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
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Scientific secretary
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ANEW TECHNOLOGY FOR MANUFACTURING
POLYMER-CEMENT COMPOSITION FROM LIMESTONE-SHELL
MINING WASTE

Abstract. This article describes the research of processes and technologies
for the manufacture of new building materials from the waste of limestone wall
stone extraction. The analysis of the current state of the problem of extraction of
wall stone from limestone-shell fields located in the western part of Kazakhstan
is carried out. Site No. 3 of the Zhetybai limestone-shell field has been identified
as an experimental testing ground for research and the creation of a new type
of building material based on a polymer-cement composition of limestone-
shell and additional ingredients of mineral additives. The rational chemical
and mineralogical composition of the limestone-shell sample of Area No. 3
at the Zhetybai field, suitable for obtaining new construction materials with
high-performance characteristics, has been experimentally established. Based
on physicochemical studies, it has been established that this limestone-shell
material is suitable for the production of portland cement, lime, etc. materials.
A polymer-cement composition has been developed for the manufacture of
building material from limestone-shell mining waste from the Zhetybai field in
the Mangystau region.

The established solution of the polymer — cement composition for the
manufacture of building material has the following component ratios: white
cement (portland cement or decorative cement) - 7-8%, filler (limestone—shell
waste) — 68-73%, aqueous polymer solution (0.15% polyacrylamide solution) -
15-18%, white spirit — 0.5-1.0%, hardening accelerator (duralumin solution in
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hydrochloric acid, in a ratio of 1:10, diluted with water to 1% concentration) —
0.7-1.2%.

On the basis of the conducted research, highly efficient technology has been
developed, using a cheaper filler, which opens up new opportunities for quarries
for the extraction of minerals in the sale of limestone-shell waste accumulated in
large quantities, as well as reducing waste dumps of quarry farms.

The proposed building material provides the workability and mobility of the
mixture, an increase in strength and water permeability, with significantly lower
consumption of cement (2 times), polymer (3 times), allowing a rational use of
quarry waste.

In all the considered developments, a flexible and more economical solution
was required when experimenting with polymer additives and limestone waste
of low strength, one of these is the production of a polymer-cement composition.
Therefore, the development of a method for obtaining building materials based
on limestone-shell waste has no world analogs.

Key words: limestone-shell, waste, physical and chemical research,
experimental landfill, build stone, plasticizer, polymer-cement composition.

E.3. Bykaes!", Myraiu6osa I.K.?, BykaeBa A.3.!

"EcenoB aTbiHarsl yHUBepcuTeT, Akray, Kasakcran;
’K.A. TumupszeB atbiHaarbl Mockey aybUl MapyallbUIbIFbl aKaIeMHSChI-
Peceii MeMJIeKeTTiK arpapiblK yHUBEpcUTeTi, Mackey, Peceli.
E-mail: eldar 2306(@mail.ru

IKTAC ’KOHE TAKTATAC OHAIPY KAJI/IBIKTAPBIHAH
HOJMMEPIHEMEHT KOMIIO3ULIUACBHIH )KACAY/IbIH )KAHA
TEXHOJIOI'UACHI

AnHoTtanusi. byn Mmakanana okTac-yIyTacThl KaObIpFa TacTapblH OHAIPY
KaJJbIKTapbIHAH >KaHAa KYpbUIBIC MaTepHajJapblH JallblHIay MpouecTepi
MEH TEXHOJIOTHSCH Typaibl 3eprreynep kenripinreH. KaszakcTaHHBIH OaTbic
OeJliriHAe OpHAJaCKaH OKTAc-YIyTac KEeH OpHBIHAH KaOBIpFa TAachlH OHIIPY
poOIeMachIHBIH Ka3ipri jkai-KyHiHe Tannay *Kacaiabl. 3epTTey KYMBICTaphIH
OPBIHJIAY KOHE OKTAC-YIyTACTBIH MOJTUMEPIIEMEHTTIK KYpaMbl MEH MUHEPAJI b
KOcIajapJblH KOChIMIIIA UHTPEIUEHTTEePl HETI31HJe KYPbUIbIC MaTepUabIHbIH
KaHa TYPIH jKacay YIIH TOXIpHOSTIK-DKCTIEPUMEHTTIK TOJUTOH PETIHIC
Ketibait oxTac-yimytac KeH OpHBIHBIH Ne3 ydackeci aHbIKTainabl. JKeriOai
KEH OpHBIHJAFbl KOFaphl IMaifallaHy CHIaTTaManapbl Oap KaHa KYpBUIbIC
MaTepuaiiapbiH amyra kapamiabl Ne3 ydackeneri oKTac-yIyTac ChbiIHaMachlHbIH
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YTBIMIBI  XUMHSUIBIK-MUHEPAJIOTUSUIBIK  KYpPaMbl DKCIIEPUMEHTANBI  TYpAE
oenrieHreH. OU3MKa-XUMUSIIBIK 3€PTTEYJIEp HETI3IHIEC OKTac-YIyTachIHBIH
Marepuaigbl MOPTIAHALEMEHT, 9K XoHE 0acKa Ja MaTrepHajaplbl eHIipyre
KapaMIpl EKEHIr aHbIKTanabl. MaHFbicTay OOnbIchIHAAFbl JKeTiOall keH
OPHBIH/Ia SKTAC-YWIYTACThl OHAIPY KaJAbIKTapbIHAH KYPBUIBIC MaTepHajiapbiH
JaibIHAy YIIIH HOIMMEPLEMEHTTIK KOMITO3UIHS 931pJIeHl.

Kypbuibic MaTepuabiH 1aibIH/IaY YILI1H HOJUMEPLEMEHTTIK KOMITO3UIIUSHBIH
OCNTUIEHTeH epITIHAICI MbIHaall KOMIIOHEHTTEPIH apakarblHAChIHA He:
aK LeMeHT (MOPTIAHIIEMEHT HeMece COHIIK LeMeHT) — 7-8%, TONTBIPFBIII
(okTac-yiytac KangaelkTapel) — 68-73%, monuMepAiH Cyibl  epiTiHAICI
(momuakpunamuarin  0,15% epitingici) — 15-18%, yaiir-cupur — 0,5-
1,0%, karato yaetkimi (Ty3 KbIIIKBUIBIHAAFBI AIOpPATIOMUH epiTiHmici, 1:10
KaTbIHACBIH/A, CyMeH | — re aeiin cyibureurran) - 0,7-1,2%. Xyprizinren
3epTTeyJep Heri3iHAe KeIl MOJIIepAe KUHAIFaH OKTac-yJIyTac KalJbIKTapblH
OTKI3y/le, COH/Iali-aK KapbepJliK IapyallbUIbIKTap KAJIAbIKTAPBIHBIH YHIHILIEPIH
KBICKapTyJa maiaansl KazOamapasl eHAIpy OOWBIHIIA Kaphepiep YIIH KaHa
MYMKIHJIKTEp allaThlH HEFYpPJIbIM ap3aH TONTHIPFBIIITHI KOJJaHa OTBIPHII,
TUIMJIUTIT] YKOFapbI TEXHOJIOTHS 931PICH]IL.

Y CBIHBUIATBIH KYPBUIBIC MaTepHasbl IIEMEHTTIH (2 ece), MIOJuMepaiH
(3 ece) emoyip a3 KyMcalybl Ke3iHJE KOCHAHBIH BIHFAMIBI KajJaHybl MEH
KO3FaJIFBIITBIFbIH, OCpIKTIrT MEH Cy OTKI3TILITITH apTTHIPYIbl KaMTamachl3
eTelll, KaphepiiK I[IapyallbUIBIKTBIH KaJJbIKTapblH YTHIMABI MaijaaHyFra
MYMKIHJIIK Oepeti.

KapacTsipbinran 6apibIK 93ipiaemenep nojlIuMepiii KocalapMeH KoHe TOMEH
OepikTiri 0ap oKTac KaJJbIKTapbIMEH TXKipuOe kacay Ke3iHIe MKEeMIl KoHE
YHEMJI MIeIiMIl KakeT eTTi, olapJblH Oipl MOJMMEpIl LIEMEHT KYPaMbIH aty
0ombin TaObIIaARl. COHABIKTaH OKTAC-YJIYTAC KAIABIKTAPhI HET131HE KYPBUIBIC
MaTepHaJIapblH ally TOCUTIH 931pieyae QIEeMIIK aHaJIOITaphl JKOK.

Tyiiin ce3aep: oKrac-yiiyTac, KalIblK, (U3HKa-XUMUSIIBIK 3epTTeyiep,
SKCIEPUMEHTTIK [TOJIUTOH, KAOBIPFaJIbIK TAC, INIACTU(PUKATODP, TOTUMEPLIEMEHTTIK
KOMIIO3HLIUS.
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HOBASA TEXHOJIOTUA U3T'OTOBJIEHUSA
HNOJUMEPHEMEHTHOM KOMITO3UIIMA U3 OTXOJ10B
JAOBbIYU U3BECTHAKA-PAKYIHEYHUKA

AHHoOTamusi. B fJaHHOM cTaTbe W3JI0KEHBI HCCIEIOBAHHUS IPOIIECCOB
U TEXHOJOTUWA M3rOTOBJICHHWS HOBBIX CTPOUTEIBHBIX MAaTE€pPUATIOB U3
OTXOJIOB JIOOBIYM CTEHOBOTO KaMHS HM3BECTHSAKA-paKylICYHUKA. BhIMONHEeH
aHAJIM3 COBPEMEHHOTO COCTOSHUS MPOOJIEMbI JOOBUM CTEHOBOTO KaMHS W3
MECTOPOXIACHUN H3BECTHIKA-PAKYIIEYHUKA, PACIOIOKEHHOTO B 3alaJHON
gactu Kazaxcrana. Onpenenen Ydactok Ne3 XKeTpi0alicKOro MeCTOPOXIACHUS
M3BECTHSAKA-PAKYIIEYHUKA KaK OIBITHO-IKCIIEPUMEHTAIBHOTO TOJUTOHA JIJIst
BBITIOJTHEHHSI UCCIIEIOBATEIbCKUX PA0OT M CO3aHMsI HOBOTO BU/1a CTPOUTENIBHOTO
Mareprajia Ha OCHOBE TOJUMEPIIEMEHTHON KOMITO3HMIIMM HW3BECTHSKA-
paKyIlleyHHKa W JOTOJHHUTEIbHBIX HHTPEIUEHTOB MHHEPATbHBIX JO0aBOK.
DKCIEPUMEHTAIbHO YCTAHOBIIEH PAllMOHANBHBIN XHMHUKO-MUHEPAIOTUYECKUMA
COCTaB TPOOBI M3BECTHSKA-paKylIeYHHKa YdacTka Ne3 Ha MECTOPOXKICHHUU
XKetp16aii, TPUTOAHOTO ISl TONYYEHHUS HOBBIX CTPOHUTEINBHBIX MAaTEPHANIOB C
BBICOKUMH JKCIUTyaTallMOHHBIMH XapakTepuctukamu. Ha ocHoBannu (usmko-
XUMHUYECKUX UCCIIEIOBAHUN YCTaHOBJIEHO, YTO JAHHBII MaTepuas U3BECTHSKA-
paKkylleyHUKa MPUTOJIEH AJIs MIPOU3BOACTBA MOPTIAHIIEMEHTA, U3BECTH U JIp.
MarepuaioB. PaspaboTaHa noiaumepreMeHTHas: KOMIO3UIMS 7151 U3TOTOBIECHMUS
CTPOUTENILHOTO Marepuana M3 OTXOAOB J0ObIYM HM3BECTHSAKA-PaKyIICYHHKA
MectopokaeHus JKetbi0ail B Manrucrayckoi oonactu.

YCTaHOBJIICHHBIM  PacTBOP  INOJMMEPLEMEHTHOW  KOMIO3ULUU  JUIS
W3TOTOBJICHUSI CTPOUTENILHOTO MaTepualia UMEET CIEAYIOLIMEe COOTHOIICHUS
KOMITOHEHTOB: LIEMEHT Oelblil (MOPTIaHILEMEHT WIH JIEKOPATUBHBIN LIEMEHT)
— 7-8%, HamonHUTENb (OTXOMbI U3BECTHSKA-paKylIeUHHKa) — 68-73%, BOIHBIHI
pactBop nonumepa (0,15% pactBop monuakpuwiamuaa) — 15-18%, yait-cnupur
—0,5-1,0%, yckoputens TBepAeHUS (PAaCTBOP JIOPATIOMHUHA B COJSTHON KHUCIIOTE,
B cootHommeHuu 1:10, pazdaBnenHnbIit Bogoit 10 1% konnenTparuun) — 0,7-1,2%.

Ha ocHoBe mpoBOAMMEBIX MCCIIEIOBaHUN pa3paboTaHa BHICOKOA(PPEKTHBHAS
TEXHOJIOTUA C TpPUMEHEHHeM Ooliee AEMIEBOTO 3alOJIHUTENS, OTKPBbIBAIOIIAS
HOBBIE BO3MOXXHOCTH [IJII KapbepoOB IO JO0OBIUE TOJE3HBIX HCKOMAEMBIX B
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peanu3annuy OTXOJO0B HM3BECTHIKA-PAKyIICYHUKA, CKOMHMBIIETOCS B OOJBIIOM
KOJIMYECTBE, a TAKIKE COKPAIICHHS OTBAJIOB OTXOJI0B KAPhEPHBIX XO3SHCTB.

[IpennaraeMblii CTPOUTENBHBI MaTepual OOCCIEUMBACT YAOOOYKIIA IbI-
Ba€MOCTh U TIOIBXKHOCTh CMECH, YBEIHYCHHUE IO TPOYHOCTH M BOIOIPO-
HHUIIAeMOCTH MPHU 3HAYUTEITLHO MEHBIIIEM PacXoJie IieMeHTa (B 2 pa3a), mojimMepa
(B 3 pasza), MO3BOJSIET PpAIMOHATIBHO HCIOJNB30BaTh OTXOAbl KapbepHOTO
XO035ICTBA.

Bo Bcex paccMmoTpeHHBIX pa3paboTkax TpeboBaiock TuOKoe u Ooree
AKOHOMHUYHOE PEUICHUE MPH OIBITaX C MOJMMEPHBIMU T00ABKaMU U OTXOJaMHU
U3BECTHSIKA HU3KOU MMPOYHOCTHU, OAHHUM M3 TaKUX, SABIACTCA IIOJIYUCHHUEC
MOJIMMEPIIEMEHTHOH KoMIto3uuuu. [loaTomy pa3paboTka crocoda momydeHus
CTPOMTENBHBIX MaTepPHaJIOB Ha OCHOBE OTXOIIOB M3BECTHSIKA-PAKYIICYHUKA HE
MMEET MUPOBBIX aHAJIOTOB.

KiarueBble c10Ba: W3BECTHSIK-PAKyIICUHUK, OTXOMA, (U3UKO-XUMHUYECKAs
HUCCJIICIOBAaHUA, BKCHepI/IMCHTaJ'II)HI)II\/JI IIOJIMI'OH, CTEHOBOH KaM€Hb, IIIIaCTU-
(buKaTop, MOIUMEPLIEMEHTHAsT KOMITO3UIIHS.

Introduction. Construction is a branch of material production. It occupies
an important place in the economic life of the country, providing expanded
reproduction of the fixed assets of the national economy. In recent years, the
volume of production and use of building products, such as aerated concrete, foam
concrete, porous brick, in the CIS countries have a steady upward trend, and they
are widely used for wall materials, along with ceramic bricks, aerated concrete
and hollow blocks of heavy concrete. The advantages of these technologies are
their expansion on the territory of Kazakhstan to more than a hundred enterprises
(Yessentay D.E. et.al, 2021). Now in Kazakhstan as a result of intensive works
on extraction of minerals more than 20 billion tons of various waste — overburden
rocks, slags, other secondary raw materials have accumulated. These wastes
contribute to the pollution of groundwater and surface water, adversely affect
the state of land resources, accelerate erosion processes, and pollute the air
and deformations of the host rocks and land surface. As the world experience
shows, one of the rational types of processing of the above-mentioned wastes is
production of various construction materials on their basis. The re-inclusion of
industrial waste in the technological cycle of production is associated with the
problem of environmental protection and allows us to solve a valuable set of
tasks: to expand the range of finishing materials and the raw material base of the
construction materials industry, to reduce the consumption of technical natural
raw materials and energy costs, as well as to prevent the loss of land occupied
by dumps.

In modern times, one of the building materials - concrete is increasingly used
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in the construction of a variety of objects, displacing other building materials.
In addition to its high construction and technical qualities, concrete differs
favorably from other construction materials by its low energy consumption and
economic safety for the environment.

Concrete production does not produce harmful waste and can in principle be
completely waste-free. Concrete production is a local business, and negative
environmental impacts are only seen in the immediate vicinity of commercial
concrete plants.

Making of artificial stone materials, obtained as a result of hardening of
rationally selected, homogeneously mixed and compacted mixture of binder,
fillers from the wastes of extraction of wall stone, sealers and additives, is an
actual objective of modern construction production.

Concrete mixtures are classified according to GOST 25192-2012, their
classification, quality indicators, purpose, calculations related to the selection
of concrete composition and other issues are covered in detail and regulated by
relevant GOSTs, TU and SNiPs.

A brief review of the literature on the use of dusty limestone-shell as a filler
in cement concretes. For the first time, recommendations on the use of saw
limestones as fillers in concrete were expressed by the author (Farran J. 1958).
The author, speaking about the use of “thermal” concrete in construction, points
to the possibility of using shell with a strength of 10-50 kg/cm? as a filler.

The strength of concrete (with a normal weight of 1.9 t/m?) at the age of
28 days with cement consumption of 225-300 kg per m* activity 300 kg/cm?
obtained within 35-50 kg/cm? with the use of fillers in the form of crushed stone
from the shell 15-25 kg/cm®. On limestone with R, = 100 kg/cm* under the same
conditions and volume weight of 2.1 t/m? obtained the strength of concrete 125
kg/cm?.

The practical use of plasticized concretes and solutions on dense fillers has
now reached wide application. As for concrete on porous fillers, the research
is far from finished and continues. Sulfite-alcoholic bard (SAB) (a group of
plasticizers-peptizers) and air additive were used as plasticizers. It was assumed
that, while maintaining a constant cement consumption and mobility of concrete
mixture, the strength of concrete with an additive SAB, in an amount of 0.15-
0.30% of the weight of cement, compared with concretes without additives can
be increased by 10-15% or more (Boldyrev A.S.et.al, 1989).

There are known inventions related to the industry of construction materials
containing additives with the possibility of use for the production of polymer
cement tiles for various purposes and wall materials (Tereschenko I.S. et.al.
1988). Using limestone, with a lump strength of 50-100 kg/cm? can be obtained
concrete grades “15” - “30” with cement consumption 120-160 kg/m?. This
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material, having high performance characteristics, is quite suitable for the
construction of monolithic walls of buildings.

With an increase in cement consumption to 250-280 kg/m’, the strength of
concrete increases to 50 kg/cm?, large blocks can be made from such concrete.

The effectiveness of the use of limestone waste in concrete has been studied
by a number of authors (Duran-Herrera A. et.al, 2019; Bussari A. et.al, 2019;
Arurova L.B. et.al, 2017).

They investigate the use of limestone-shell sand as a filler for cement mortars
and concretes, and also determined that shell sand, even with a high content of
pulverized fractions, other things being equal, gives higher strength in solutions.

It is shown that the chemical action of cement dough with carbonate filler
increases their adhesion, resulting in the strength of concrete on carbonate sand
increases by more than 1.5 times.

In this paper, the results of studies on the production of block stone on the
basis of portland cement mineral additives from the waste mining of limestone-
shell.

It is shown that most of the developed fields of saw limestones produce stones
of low strength. We propose a new method of using limestone waste of low
strength, which allows us to obtain a wall material whose strength significantly
exceeds the initial strength of the filler. All this makes it possible to eliminate the
natural disadvantages of low-grade limestones and, using their potential more
fully, solve the problem of limestone waste disposal.

The purpose of this study is to create priority technologies for the production
of traditional and non-traditional promising building materials from limestone-
shell waste, which is a man-made raw material that has a negative impact on the
environment. The development of a waste-free technology for processing all
types of waste limestone-shell, with the production of new types of materials
will reduce the cost of the main products of quarries, as well as to dispose of
significant volumes of dumps stored in the open air.

To achieve this goal, the following research tasks were performed:

- selection of Zhetybai field as an experimental landfill for creation of a new
type of build material based on the waste from the extraction of limestone-shell;

- chemical and mineralogical studies of limestone-shell samples of the
Zhetybai field, in order to identify the suitability of obtaining new building
materials;

- obtaining a polymer-cement composition, in order to reduce cement
consumption and improve the quality and physical and mechanical properties
of the product.

Materials and methods. Kazakhstan has a large number of fields of limestone
shells, suitable for the extraction and manufacture of wall stone. The main fields
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are concentrated in the western part of Kazakhstan: Golubaya bukhta, Eraliev,
Eraliev — II, Beineu, Mangyshlak — II, Mangyshlak — III, South Zhetybai,
North Zhetybaiand others, which have huge reserves of wall stone, meeting the
requirements of GOST 4001-2013 “Wall stones from rocks”.

On many fields industrial extraction of a block stone with an exit to 60% of a
business stone is made (Bukayev Y.Z.et.al, 2017). One of the fields of wall stone
is the Zhetybai field, selected as an experimental landfill, where studies were
conducted on the use of mining waste to create artificial concrete and polymer
cement materials. The increased roughness of limestone mining waste ensures
strong contacts between cement stone and filler in concrete due to the strong
adhesion between them - specific adhesion (Grozav V.I. et.al, 2017; Grozav V.I.
et.al, 1999).

In order to identify the suitability of saw production waste and obtain new
construction materials with high performance characteristics, a chemical and
mineralogical study of a sample of limestone-shell from the Zhetybai field was
carried out (Table 1).

Table 1 - Parameters set for X-ray phase analysis of the limestone-shell
sample from Zhetybai field

Point No. Parameters set for X-ray phase analysis
. Start angle 100
1 Range of shooting angles Final angle 700
2 Scanning step 0.05
3 Scanning speed 2 degree/min
4 Exposition 1.5
5 Maximum pulse number 2125

Determination of qualitative and quantitative composition of the sample
of limestone-shell in the area of Zhetybai field, used in the work, was carried
out by the determination analysis (DTA). The method is based on registration
by the device of changes in thermochemical and physical parameters of the
substance, which can be caused by its heating. Deterthermal analysis (DTA) of
the limestone-shell was carried out at the modernized Derivatograph Q-1500D
unit of MOM company, where different variants of the thermal analysis method
such as DTA (differential thermal analysis), TG (thermogravimetric) and DTG
(differential thermogravimetric) were combined.

For the thermal analysis of a sample, the preparation was carried out in the
following order:

* the substance under test was rubbed in the agate mortar to a powder state;

« the test substance was placed in a crucible;

 thermograms were taken up to 1000°C with a heating rate of 10°C per
minute.
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Powder AL,O, was used as a reference in the thermocouple. Thermograms
were taken up to 1000°C with the heating rate of 10°C per minute.

Asaresult oftesting the limestone-shell sample with an increase in temperature
upto 550°C, an endothermic effect was recorded on the curve of differential thermal
analysis of DTA, accompanied by the release of heat during the decomposition
of magnesium carbonates Mg(CO,), then with an increase in temperature up
to 740°C, the rate of change in the mass of the sample by decomposition of
magnesium carbonates Mg(CO,) by the effect of exothermy was recorded on the
curve of derivatographic analysis DTG. In the thermogravimetric readings of the
DTG curve, when introducing heat into the system at 930°C, the mass change of
the sample was recorded by decomposition of CaMg(CO,) dolomite carbonates
and Ca(CO,) calcium carbonates.

Results. As a result of thermal analysis of the limestone-shell sample, the
endothermic decomposition effect of magnesium carbonates Mg(CO,) and cal-
cium carbonates Ca(CO,) from 600°C to 970°C was recorded on the DTA curve.

The calcination loss rate (CLR) according to the thermogram is 43.74%.

The X-ray phase analysis of the limestone-shell sample was carried out on an
upgraded diffractometer DRON-3M on CuKa radiation with software.

Sample preparation was carried out in the following stages:

* the test substance was rubbed in agate mortar to powder, then the powder
was poured into a plexiglas cuvette, pre-lubricated with petroleum jelly and
slightly pressed;

* to eliminate the texture of the excess powder was cut with a blade.

Figure 1 shows the X-ray phase analysis of the limestone-shell sample.
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Figure 1 - X-ray phase analysis of the sample limestone-shell of the Zhetybai
field
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X-ray phase analysis data show the sample contains of CaCO, calcite and
small amounts Mg(CO,) magnesite and CaMg(CO,) dolomite.

The mineral composition of the limestone-shell used, according to the data of
derivatographic and X-ray phase analysis (Table 2).

Table 2 - Chemical composition of the sample limestone-shell of Zhetybai

field

Point No. Mineral Oxide content, % Mineral Oxide content, %
1 Na,0 0,11 CaO 53,39
2 MgO 2,02 TiO, <0,01
3 ALO, 0,03 MnO 0,03
4 SiO, 0,43 Fe O, 0,24
5 PO, <0,01 another 0,01
6 K,0 <0,01 another 43,74

According to the results of chemical and mineralogical studies, the limestone-
shell samples at the Zhetybai field consist of carbonate rocks - calcite CaCO,
with a small amount of impurities.

Thus, it can be said that the CaO content in the sample of the studied shell
limestone was 53.39% and CO, - 43.74%. Pure calcite is 56% and CO, is 44%.

Based on physical and chemical studies, we can conclude that this limestone-
shell material is suitable for the production of various building materials.

Deciphering of thermal analysis diagrams, mineralogical interpretation of their
curves and explanation of thermal behavior of the studied model systems were
performed according to the methods described in the following works(Wagner
M. 2018; Shambilova G.K. et.al, 2015; Aimbetova 1.O. et.al, 2021).

The authors obtained a patent for utility model No. 4370 “Polymer cement
composition” dated 25.10.2019 (V.F. Voloshin et.al). Manufacture of “ecological”
cements and concretes is based on application of active mineral additives and
making of so-called composite cements which allow not only to receive materials
on their basis with the set complex of properties, but also to use mineral raw
materials base of regions of the country, and also to solve a problem of recycling
of technogenic and industrial wastes.

From this point of view, the paper proposes a polymer-cement composition
based on limestone-shell waste, with plasticizing additives, which made it
possible to solve the problem of obtaining a workable mixture with a minimum
water content and, consequently, a new building material.

The invention belongs to the industry of building materials containing
additional additives and can be used for the production of polymer cement tiles
for various purposes and wall materials.

There is a known ceramic mass for the production of facing tiles, containing
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the following proportions of components, mass: clay 45-55, dolomite 8-12, quartz
sand 12-15, nepheline - syenite 18-25, tile 2,9-6,4 and polyacrylamide0,1-0,6.

However, the known ceramic mass has a low strength of products due to the
lack of cement in it, and a very expensive manufacturing technology of products
requiring drying, firing, pressing, glazing and then re-firing.

The closest to the invention in terms of technical essence and the result
achieved is a polymer cement composition, including the following composition
in the mass: Cement white 17-20, quartz sand ground 10-12, butadiene styrene
latex 5.5-6.0, pyrite cigarettes 1.7-2.0 bricks ground clay 54-61 and water 4,8-
6,0 (V.F. Voloshin et.al).

The main disadvantage of this composition is the low strength of finished
products with a significant consumption of cement and polymer.

The purpose of this invention is to reduce the consumption of cement and
improve the quality and physical and mechanical properties of the product.

The goal is achieved by the fact that the polymer cement composition,
including portland cement or decorative cement (white, red), filler water
polymer solution containing white spirit and curing accelerator — duralumin
solution in hydrochloric acid, in a proportion of 1:10, diluted with water to 1 %
concentration. As filler is used limestone-shell waste produced by sawing stones
and blocks, and as a water solution for mixing the mass — 0.15 % solution of
polyacrylamide. The solution of the composition is prepared at the following
proportions of components, mass % (Table 3).

Table 3 - Contains of polymer-cement composition

Point No Source material Mass, %
1. White cement 7-8
2. The mentioned filler 68-73
3. The mentioned water solution of polymer 15-18
4. White spirit 0,5-1,0
5. The mentioned curing accelerator 0,7-1,2

Obtaining construction products based on the proposed polymer cement
composition is achieved as follows. For preparation of polymer binding
composition 0,15% litre water solution of polyacrylamide is used. Preparation
of the solution is diluted immediately before entering the filler with cement. In
the prepared volume of aqueous solution of polyacrylamide aqueous solution
of aluminum chloride salts as well as white spirit in the above mentioned
proportions is added and actively mixed by shaking in an intermediate container.

Aqueous solution of aluminum chloride is obtained as a result of complete
dissolution of duraluminous scrap in hydrochloric acid with subsequent dilution
by water to 1% concentration. The required amount of acid is determined by the
formula:
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V = 450-M , (1)
p-C

where V - acid volume, m*; M - aluminum mass, kg; p - acid density, kg/m?;
C - acid concentrations, %.

The resulting polymer binder is introduced into a pre-prepared mixture of
filler and cement and thoroughly mixed. After that, the resulting polymer cement
composition is poured into the mold. Mixing of the filler and cement is prepared
in advance.

The properties of the obtained polymer-cement products based on the proposed
polymer-cement composition (Table 4) (Bukayev Y.Z. et.al, 2020).

Table 4 -Properties of the obtained polymer cement products based on the
proposed polymer cement composition

Point Composition at ratio of components, masses % Proposed polymer cement composition based
No on polyacrylamide
1 | White cement 8 7 8 7
2 | Limestone sifting shell ground 73 68 73 68
3 ]0.15% aqueous solution 18 15 18 15
Polyacrylamide 0.028 0.023 0.028 0.023
Water others
6 | White spirit 0.5 1.0 0.5 1.0
7 | 1% aqueous solution of aluminum salts AlCe,- 0.7 1.2 - -
Including hydrochloric acid HCI 0.007 0.0012 - -
Aluminum powder 0.0007 0.00012 - -
Water others
8 | Compressive strength limit, kgf/cm? 15.5-21.5 31-34 28-33 28-24 22-23
9 | Water absorption, % 2.8-3.6 2.9-35 1.6-0.9 0.9
10 | Density, g/cm® 1.69-1.7 1.7-1.72 1.65-1.6 1.7

As can be seen from the table, the proposed invention, in comparison with
the well-known invention (V.F. Voloshin et.al, 1983), sufficiently provides an
increase in the properties of building materials in strength and water permeability
with a significantly lower consumption of cement by 2 times, polymer by 3
times. In addition, it makes it possible to dispose of quarry waste (Bukayev Y.Z.
et.al, 2020).

Discussion. The economic efficiency of the proposed invention, due to the
saving of cement, is 820 tenge per 1 m*® of the product.

In all considered developments it was required a flexible and more economical
solution for experiments with polymer additives and low strength limestone
wastes. One of such, we can call the original way of solving this problem was to
obtain a polymer cement composition. Therefore, the development of a method
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for obtaining building materials based on the waste of limestone-shell has no
analogues in the world.

Currently, as a result of intensive mining operations in Kazakhstan, more
than 20 billion tons of various wastes have accumulated - overburden, slag,
and other secondary raw materials. These wastes contribute to the pollution of
underground and surface waters, negatively affect the state of land resources,
accelerates erosion processes, pollute the atmospheric air, deformations of host
rocks and the Earth’s surface. As world experience shows, one of the rational
types of processing of the above waste is to obtain various building materials
based on them.

Site No. 3 of the Zhetybai limestone-shell field has been identified as an
experimental testing ground for experimental work and the creation of a new
type of block stone based on a polymer-cement composition of limestone-shell
and additional ingredients of mineral additives.

The study of the chemical and mineralogical composition of limestone-shell
samples of Site No. 3 at the Zhetybai field was carried out in order to identify
the suitability for obtaining new construction materials with high performance
characteristics.

As a result of the study of the chemical and mineralogical composition of the
limestone-shell samples of Site No. 3 at the Zhetybai field consists of carbonate
rocks of calcite CaCO, with a small amount of impurities. The CaO content in
the sample of the studied limestone of the shell rock was 53.39%, and CO, -
43.74%. Pure calcite consists of 56%, and CO, - 44%. Based on chemical and
mineralogical studies, it can be concluded that this limestone-shell material is
suitable for the production of portland cement, lime, etc. materials.

The development of a waste-free technology for processing all types of
limestone-shell waste to obtain a new plasticized material will reduce the
cost of the main products of quarries, will help reduce accumulated waste at a
consumption of up to 1.7 tons of waste per 1 m?® of concrete, and improve the
environmental situation.

Conclusion. 1. Site No. 3 of the Zhetybai limestone-shell field has been
identified as an experimental testing ground for experimental work and the
creation of a new type of block stone based on a polymer-cement composition of
limestone-shell rock and additional ingredients of mineral additives.

2. The rational chemical and mineralogical composition of the limestone-shell
sample of Site No. 3 at the Zhetybai field suitable for obtaining new construction
materials with high performance characteristics has been experimentally
established.

4. According to the results of the chemical and mineralogical study of the
limestone-shell mining sample of Site No. 3 of the Zhetybai field, it was found
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that this limestone-shell material is suitable for the production of Portland
cement, lime, etc. materials.

4. A solution of polymer—cement composition for the manufacture of block
stone was installed in the following proportions of components: white cement
(portland cement or decorative cement) - 7-8%, filler (limestone—shell waste)
— 68-73%, aqueous polymer solution (0.15% polyacrylamide solution) - 15-
18%, white spirit — 0.5-1.0%, hardening accelerator (duralumin solution in
hydrochloric acid, in a ratio of 1:10, diluted with water to 1% concentration)
-0.7-1.2%.

5. The proposed building material provides workability and mobility of the
mixture, an increase in strength and water permeability, with a significantly
lower consumption of cement by 2 times, polymer by 3 times, allows rational
use of quarry waste.

6. The development of a waste-free technology for processing all types of
limestone-shell waste to obtain a new plasticized material will reduce the cost
of the main products of quarries, as well as contribute to the reduction of waste.
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