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2 Clarivate
Analytics

«Central Asian Academic Research Centery LLP 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.

«Opmanvix Asusn axademusnvik vinvimu opmanvizely KIIC «KP ¥FA Xabaprapoi.
Teonocus oicone MeEXHUKANLIK bLILIMOAP Cepusicbly 2bliviMu dcypranvinvily Web of
Science-miny scanananean nyckacet Emerging Sources Citation Index-me unoexcmenyee
Kabvli0aneanvin  xabapnaiovl. byn unoexcmeny oapwiceinoa Clarivate Analytics
KOMRAHUusACul Jcyprandvl odan api the Science Citation Index Expanded, the Social
Sciences Citation Index ocone the Arts & Humanities Citation Index-xe kabwiioay
Mmacenecin Kapacmuipyoa. Web of Science zepmmeywinep, asémopnap, 6acnawiviiap
MeH MeKemenepee KOHmeHm mepenoiei men canacwin Ycvinaovl. KP ¥YFA Xabapnapeo.
Teonocus scone mexuuxanvix eviavimoap cepuscol Emerging Sources Citation Index-xe
enyl 0i30iH KO2amOacmulK YWiH eH 63eKmi dcane 0edendi 2eon02usi JHeaHe MexXHUKAIbIK
EbLIBIMOAP OOULIHUWA KOHMEHMKe a0anoblblmbi30bl 0i10Ipeoi.

TOO «llenmpanvro-a3uamckutl akadeMuuecKull HAy4Hulil yeHmpy coodwjaem, umo
nayunoii oicypuan “Useecmuss HAH PK. Cepusi ceonocuu u mexuuueckux Hayk» Obll
npunam oas unoexcuposanusi 6 Emerging Sources Citation Index, obnosnennou
sepcuu Web of Science. Cooepoicanue 6 3mom UHOEKCUPOBAHUU HAXOOUMCS 8 CMAOUU
paccmompenusi komnanueti Clarivate Analytics ons oanvhetiwezo npuHAMUS JICYPHANA
6 the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts &
Humanities Citation Index. Web of Science npednazaem kauecmso u enyouny Konmenma ot
uccredosamenetl, agmopos, uzoameneli u yupesicoenuil. Brmouenue Hzeecmus HAH PK.
Cepus ceonozuu u mexnuyeckux nayk ¢ Emerging Sources Citation Index oemoncmpupyem
HAWLy npuepIHCeHHOCMb K Haubonee akmyaibHOMY U 6IUSMETIbHOMY KOHMEHMY N0 2e0N02UU
U MEXHUYECKUM HAYKAM OJisl Haue20 coobuecmsa.



EDITOR-IN-CHIEF

ZHURINOV Murat Zhurinovich, Doctor of Chemical Sciences, Professor, Academician of NAS RK,
President of National Academy of Sciences of the Republic of Kazakhstan, RPA, General Director of JSC "
D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry " (Almaty, Kazakhstan), https://www.scopus.com/
authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

DEPUTY EDITOR-IN-CHIEF

ABSADYKOYV Bakhyt Narikbayevich, Doctor of Technical Sciences, Professor, Academician of NAS RK,
Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=6504694468,
https://www.webofscience.com/wos/author/record/2411827

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
Geoecology (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=56955769200, https://
www.webofscience.com/wos/author/record/1937883

ZHOLTAEYV Geroy Zholtaevich, Doctor of Geological and Mineralogical Sciences, Professor, Honorary
Academicianof NAS RK (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

SNOW Daniel, PhD, Associate Professor, Director, Aquatic Sciences Laboratory , University of Nebraska
(Nebraska, USA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https://www.webofscience.
com/wos/author/record/1429613

SELTMANN Reimar, PhD, Head of Petrology and Mineral Deposits Research in the Earth Sciences
Department, Natural History Museum (London, England), https://www.scopus.com/authid/detail.
uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/1048681

PANFILOV Mikhail Borisovich, Doctor of Technical Sciences, Professor at the University of Nancy
(Nancy, France), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.
com/wos/author/record/1230499

SHEN Ping, PhD, Deputy Director of the Mining Geology Committee of the Chinese Geological Society,
Member of the American Association of Economic Geologists (Beijing, China), https://www.scopus.com/authid/
detail.uri?authorld=57202873965 , https://www.webofscience.com/wos/author/record/1753209

FISCHER Axel, PhD, Associate Professor, Technical University of Dresden (Dresden, Berlin), https:/www.
scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/wos/author/record/2085986

AGABEKOYV Vladimir Enokovich, Doctor of Chemical Sciences, Academician of NAS of Belarus,
Honorary Director of the Institute of Chemistry of New Materials (Minsk, Belarus), https://www.scopus.com/
authid/detail.uri?authorld=7004624845

CATALIN Stefan, PhD, Associate Professor, Technical University of Dresden, Germany, https://www.scopus.
com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/wos/author/record/1309251

Jay Sagin, PhD, Associate Professor, Nazarbayev University (Astana, Kazakhstan), https://www.scopus.com/
authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/record/907886

FRATTINI Paolo, PhD, Associate Professor, University of Milano - Bicocca (Milan, Italy), https:/www.
scopus.com/authid/detail.uri?authorld=56538922400

NURPEISOVA Marzhan Baysanovna — Doctor of Technical Sciences, Professor of Satbayev University,
(Almaty,  Kazakhstan),  https://www.scopus.com/authid/detail.uri?authorld=57202218883,  https://www.
webofscience.com/wos/author/record/AAD-1173-2019

RATOV Boranbay Tovbasarovich, Doctor of Technical Sciences, Professor, Head of the Department of
Geophysics and Seismology, Satbayev University (Almaty, Kazakhstan), https://www.scopus.com/authid/detail.
uri?authorld=55927684100, https://www.webofscience.com/wos/author/record/1993614

RONNY Berndtsson, Professor at the Center of Promising Middle Eastern Research, Lund University
(Sweden), https://www.scopus.com/authid/detail.uri?authorld=7005388716, https://www.webofscience.com/wos/
author/record/1324908

MIRLAS Vladimir, Faculty chemical engineering and Oriental research center, Ariel University, (Israel),
https://www.scopus.com/authid/detail.uri?authorld=8610969300,  https://www.webofscience.com/wos/author/
record/53680261

NEWS OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN,
SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Owner: «Central Asian Academic research center» LLP (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, hydrogeology, geography, mining and chemical technologies of oil, gas and metals
Periodicity: 6 times a year.
http://www.geolog-technical kz/index.php/en/

©«Central Asian Academic research center» LLP, 2025



BAC PEJAKTOP

YKYPBIHOB Mypar JKypbIHY./IbI, XHUMHUS FBUIBIMIAPEIHBIH TOKTOPSL, mpodeccop, KP YFA akanemuri, PKB
«Kazakcran PecriyOnukacel YurTeiK Fouibiv akagemusicbinbiny npesuaenti, AK «/1.B. Cokonbekuii aTbiHIaFbI
OTBIH, KaTaJIn3 )XoHE JIEKTPOXHMHUS HHCTUTYTBIHBIHY 6ac aupektopbl (Anmarsl, Kasakcran), https://www.scopus.
com/authid/detail.uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

BAC PEJAKTOPIBIH OPBIHBACAPBI:

ABCAJIBIKOB BakbiT Hopik0aiiy/ibl, TexHHKa FbUIBIMIAPBIHBIH JOKTOpPBL, mpodeccop, KP ¥FA
akazemuri, K.M. Corbaes arbiHiarel Kasak yITTBIK TEXHHKAIBIK 3epTTey yHHBepcuteTi (Anmarsl, Kaszakcran),
https://www.scopus.com/authid/detail.uri?authorld=6504694468,  https://www.webofscience.com/wos/author/
record/2411827

PEJAKLIUS AJTIKACBI:

OBCOMETOB Momic Kyaslcyabl (6ac  pemakTopAblH — OpbIHOAcapbl), I€OJIOTHs-MUHEPAJIOTUst
FBUIBIMIAPBIHBIH JOKTOPBI, mpodeccop, KP ¥YFA akagemuri, Y.M. Axmencadun arsiHmarsl ['umporeomorus
JKOHE TCO0dKOJIOTUSI MHCTUTYTHIHBIH IHUpeKTopsl, (AnMarsl, Kazakcran), https://www.scopus.com/authid/detail.
uri?authorld=56955769200, https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii ’KoaTaiiyJibl, reol0rusi-MHHEPAJIOT sl FEUIBIMAAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥YFA
KypMetTi akazemuri, (Anmarsl, Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200,
https://www.webofscience.com/wos/author/record/1939201

CHOY [Ipumen, PhD, xaysimpgacteipeutran npodeccop, Hebpacka yuuBepcureriniy Cy FbUTBIMIApbI
3epTXaHACBIHBIH ~ JIHPEKTOPHI, (HeOpacka  mrarer,  AKII),  https://www.scopus.com/authid/detail.
uri?authorld=7103259215, https://www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, Xep Typans! reuisiMaap OemiMiHIH NETPOIOrHs JKOHE Maiansl Kazdamap
KEH OPbIHJApbl CAJIACBIHAAFBI 3ePTTEYICPiHIH KeTekurici, Taburu tapux mypaxaiisl, (JIonnon, ¥asi0puranus),
https://www.scopus.com/authid/detail.uri?authorld=55883084800,  https://www.webofscience.com/wos/author/
record/1048681

MNAH®WJIOB Muxaua BopucoBuy, TexHHKa FHUIBIMIAPLIHBIH JOKTOPHL, HaHCH yHUBepCHTETiHIH
npodeccopsl, (Hancn, ®panims), https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.
webofscience.com/wos/author/record/1230499

HIEH Ilun, PhD, Kpitaii reoforusiblk KOFAMBIHBIH Tay-KEH TCONOTHSCHl KOMHTETI JHPEKTOPHIHBIH
opbiHOacapsl, AMEpPHKAaH/BIK 3KOHOMHKAJIBIK TIeOJOrTap KaybIMAacThIFbIHBIH Mymreci, (Beibkin, Kerrait),
https://www.scopus.com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/
record/1753209

OUIIEP Axkceus, KaybiMaacTepbuirad npodeccop, PhD, Jlpesaen texHukansik yausepeureri, ([pesieH,
Bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100, https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Baaguvmup EHokoBHY, XMMUsI FBUIBIMIAPBIHBIH TOKTOPEI, benapycs ¥FA akanemuri, XKana
MarepuaIaap XUMHSIChI WHCTUTYTHIHBIH KypMeTTi aupektopsl, (Muuck, Bemapycs), https:/www.scopus.com/
authid/detail.uri?authorld=7004624845

KATAJIUH Credan, PhD, xaybimpacteipsutran mpodeccop, Texuukambik yuusepcuteTi ([pesnew,
T'epmanus), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https://www.webofscience.com/
wos/author/record/1309251

CAFBIHTAEB “Kanaii, PhD, xaysimaacteipsurran npodeccop, HasapGaeB yHuBepcureri (AcrtaHa,
Kasakcran), https://www.scopus.com/authid/detail.uri?authorld=57204467637, https://www.webofscience.com/
wos/author/record/907886

®PATTUHHU Iaoso, PhD, xaysimpacteipsuiran mnpodeccop, bukokk Mmuman ynusepcuteti, (Muas,
Wrtamus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIEUICOBA Map:kan Baiicankbi3bl — TexHuka rbuibiMaapbiabie JoKTOpsl, K.M. CatGaeB arbiHaFb!
Ka3akyITTEIK3epTTey TeXHHKAIBIKyHIBEpCUTETiHIHITpodeccopsl, (Anmarsl, Kasakcran), https:/ www.scopus.com/
authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/record/AAD-1173-2019

PATOB Bopau6aii ToB6acapoBu4, TeXHHKA FBUIBIMAAPBIHEIH JOKTOPHL, mpodeccop, «leopusnka sxoHe
ceiicmonorusy kadenpaceibi MeHrepymrici, K.M. CorbaeB arpinparsl Kasak YITTBIK 3epTTEy TEXHHKAIBIK
yHuBepcurerti, (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614

POHHU Bepuarccon, Jlynn ynusepcurerinif Tasty IIBIFBICTBI HEePCIEKTUBANBI 3epPTTEY OPTAIbIFHIHBIH
npodeccopsl, JIyHI yHHBEPCUTETIHIH TONBIK KypcThl mpodeccopst, (LLBerms), https://www.scopus.com/authid/
detail.uri?authorld=7005388716, https://www.webofscience.com/wos/author/record/1324908

MMUPJIAC Baagumup, ApHaib yHHBEPCUTETIHIH X UMUSITBIK HHKeHEepHs pakyabTeTi skone LLIbIFbIC FRUTBIME-
3eprrey opransiFbl, (M3pamis), https:/www.scopus.com/authid/detail.uri?authorld=8610969300, https://www.
webofscience.com/wos/author/record/53680261

N E W S OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN,
SERIES OF GEOLOGY AND TECHNICAL SCIENCES
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmikreymi: «OpTanbK A3Hs akaJeMHsIIBIK FRUIBIME opTanbFbby XKIIC (Anmarsr K. ).
Kazakcran PecrnyOnukachlHBIH AKnapar >koHE KOFAMIBIK JaMy MHHHCTPINIHIH AKmapar KOMUTETiHJe
29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3iMaik 6acbuibiM TipkeyiHe KOHBUTY Typasibl KyauliK.
TakbIPBIITHIK OAFBITEHL: [ eonoaus, euopozeonozaus, 2eoepapus, may-KeH ici, MYnai, 2az dcane Memanoapobly
XUMUATBIK MEXHOL02UANADD
Mep3imzainiri: )bUTbIHA 6 PET.
http://www.geolog-technical kz/index.php/en/

© «Opranblk A3ust akageMUsUIbIK FUIBIME opTaibirsDy JKIIC, 2025



IJTABHBIA PEJAKTOP

KYPUHOB Mypar ’KypunoBH4, JOKTOp XUMHYECKHX HayK, npodeccop, akanemuk HAH PK, npesunent
POO HauunonanbHoii akagemun Hayk Pecriyonuku Kaszaxcran, renepanbubiii tupekrop AO «MHCTHTYT TOTUINBA,
karanmsa u snekrpoxumun uM. J[.B. Coxonbsckoroy (Anmarsl, Kazaxcran), https://www.scopus.com/authid/detail.
uri?authorld=6602177960, https://www.webofscience.com/wos/author/record/2017489

3AMECTHUTEJIb INTABHOT'O PEJAKTOPA

ABCAJIBIKOB Baxeit Hapuk6aeBuY, JOKTOp TEXHMYECKHX HayK, npodeccop, akazemuk HAH PK,
Ka3zaxckuil HaIMOHAIBHBIN HCCIENOBATEIbCKHI TexHmueckuii ynusepcurer M. K.M. CarmaeBa (AimMarsl,
Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=6504694468, https://www.webofscience.com/
wos/author/record/2411827

PEJAKIIMOHHAS KOJIJIEI'ASI:

ABCAMETOB Mauuc KyabicoBu4, (3aMecTHTellb [JIABHOTO  PEOAKTOpa), JIOKTOp  T'e0JIOro-
MHUHEpPAJIOTHYECKUX HayK, podeccop, akanemuk HAH PK, aupexrop MHCTUTYTA rHAPOr€0I0TUH U F€0IKOJIOTHU
nM. Y.M. Axmencaduna (Anmatsr, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=56955769200,
https://www.webofscience.com/wos/author/record/1937883

YKOJITAEB I'epoii KosnraeBn4, 10KTOp re0JIOTOMHHEPAIIOTHYSCKUX HayK, IIpodeccop, ITOUSTHBIH aKaJIeMUK
HAH PK (Anwmarsi, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=57112610200, https:/www.
webofscience.com/wos/author/record/1939201

CHOY [pumne, PhD, accounnpoBanusiii mpodeccop, aupekrop JlabopaTropruu BOTHBIX HAyK YHUBEPCHTETA
Heb6packu (mrar HeGpacka, CIIIA), https://www.scopus.com/authid/detail.uri?authorld=7103259215, https:/
www.webofscience.com/wos/author/record/1429613

3EJIBTMAHH Paiimap, PhD, pykoBoguTens ucclieoBaHHIl B 00IaCTH HETPOJIOTUH M MECTOPOXKICHUI
MoJIe3HbIX McKonaeMbix B Otaerne Hayk o 3emiie Mysest ectectBenHoit uctopun (Jlonmon, Anrmus), https:/www.
scopus.com/authid/detail.uri?authorld=55883084800, https://www.webofscience.com/wos/author/record/104868 1

MNAH®UJIOB Muxani BopucoBud, 10KTOp TeXHUUECKUX Hayk, mpodeccop Yuusepcutera Haneu (Hamcn,
Opannus),  https://www.scopus.com/authid/detail.uri?authorld=7003436752, https://www.webofscience.com/
wos/author/record/1230499

IIEH IMun, PhD, 3amecrurens aupexropa Komurera mo ropHoii reoxorun Kuralickoro reonorndaeckoro
obmiecTBa, WieH AMEPUKAHCKOH accormanun skoHoMudeckux reosoroB (Ilexun, Kurait), https://www.scopus.
com/authid/detail.uri?authorld=57202873965, https://www.webofscience.com/wos/author/record/1753209

OUUIEP Akcenn, accormupoBannbiii npodeccop, PhD, texuuueckuii yuusepcurer pesnen ([pesnew,
bepmun),  https://www.scopus.com/authid/detail.uri?authorld=35738572100,  https://www.webofscience.com/
wos/author/record/2085986

ATABEKOB Baagumup EHokoBuY, TOKTOp XuMHUYecKuX Hayk, akagemuk HAH Benapycu, noderHsiii
nmupekTop MHcTHTyTa XMMHH HOBBIX MarepuanoB (Munck, Bemapycs), https://www.scopus.com/authid/detail.
uri?authorld=7004624845

KATAJIMH Credan, PhD, accouumposanusiii mnpodeccop, Texuuueckuit ynusepcuter ([lpesieH,
I'epmanns), https://www.scopus.com/authid/detail.uri?authorld=35203904500, https:/www.webofscience.com/
wos/author/record/1309251

CATHUHTAEB Kanaii, PhD, accoruupoBannstii npogeccop, Hazapbaes yausepcuret (Actana, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57204467637 , https://www.webofscience.com/wos/author/
record/907886

®PATTUHHU Iaono, PhD, accounnpoBanubliii npodeccop, Munanckuii ynusepcuter bukokk (Munaw,
Wramus), https://www.scopus.com/authid/detail.uri?authorld=56538922400

HYPIIEMCOBA Map:xan baiicanoBHa — JOKTOp TeXHMYEeCKMX Hayk, mnpodeccop Kazaxckoro
HarroHansHOTO HCCIIeIOBaTENbCKOro TexHuueckoro ynusepcurera um. KUM. Carnaesa, (Anmarsl, Kasaxcran),
https://www.scopus.com/authid/detail.uri?authorld=57202218883,  https://www.webofscience.com/wos/author/
record/AAD-1173-2019

PATOB Bopan6aii TosGacapoBu4, IOKTOp TEXHMYECKMX Hayk, npodeccop, 3aBenyrommii kadenpoi
«T'eomsuka u ceiicmonorusy, Kasaxckuit HannoHansHbIN HCClieOBATEIbCKIN TEXHHYECKUH YHUBEPCUTET M.
K. Carmaesa, (Anmarsl, Kasaxcran), https://www.scopus.com/authid/detail.uri?authorld=55927684100, https://
www.webofscience.com/wos/author/record/1993614
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Abstract. The article deals with the study of increasing the durability of arbolite
concrete products by means of deep impregnation with sulfur from petrochemical
waste. As the composition of arbolite-concrete composites includes various
vegetable wastes (wood chips, crushed stalks of cane and cotton, corn cob wastes,
crushed walnut shells, etc.) and it has low strength and has a small average density.
For this reason, deep seasoned impregnation of molten liquid sulfur of samples of
arbolite concrete composites should lead to an increase in physical and mechanical
characteristics and durability of lightweight concrete and will also protect against
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the effects of aggressive external factors. The impregnation of porous arbolite-
concrete composites is made by the contraction method, when the penetration of
the impregnating liquid into the freshly molded arbolite-concrete mixture occurs
due to the vacuum caused by physical and chemical processes of the cement
binder dough. For making arbolite-concrete composites we used porous wastes of
shredded corn cob with sizes ranging from 10 to 40 mm. To compare the results,
we used denser wastes of crushed walnut shells with sizes from 10 - 20mm and
crushed cotton stalks with sizes 10-25mm. For the study adopted the method of
complete impregnation of arbolite concrete samples with liquid molten sulfur. As
impregnation material sulfur - waste of oil refinery of Atyrau region of Kazakhstan
was used. We have established that the physical and mechanical properties of
impregnated arbolite concrete samples are very high and they can be recommended
for use in underground and engineering structures.

Keywords: Sulfur waste, contracting method, impregnation of samples, porous
aggregates, durability, aggressive factors, ultimate strength

© b. Hcaky.aos!, /1. ZKymamypartos?, X. Aoayanaes’, K. Tykamies?,
A. Ucakymnos*, 2025.
'BaumeB yHuBepcuTeTi MekeMeci, Akrebe, Kazakcran;
’Hayaiibl MEMJICKETTIK Tay-KEH TEXHOJIOTHSUIIBIK YHUBEPCUTETI KAHBIHIAFbI
Hexic Tay-ken unctutyThl, Hokic, ©30ekcTaH;
3K. XKybanos arbiagarsl Akte0e oHipiiKk yHuBepcuTeTi, AkTo0e, KaszakcraH.
E-mail: mr.baizak@mail.ru

MYHAM-XUMUS OHIAIPICI KAJIJIBIFbI TEXHUKAJBIK KYKIPTTI
TEPEH CIHIPY OAICIMEH APBOJIUTTIH KACUETTEPIH
APTTBIPY

b. Ucakysi0B — TeXHUKa FBUIBIMAAPHI TOKTOPHI, podeccop, banieB yHUBEpCUTETI MEKEMECiHIH
«FpUIBIM jK0HE MHHOBALMSD) JACIapTaMEHTIHIH 3epTTeyi npodeccopsl, Akrede, Kasakcran,

E-mail: mr.baizak@mail.ru, https://orcid.org/0000-0002-4597-2028;

J. KymamyparoB — TexXHHMKA FBUIBIMIAPBI KaHIUIarel, Hayailbl MEMIICKETTIK Tay-KeH
TEXHOJIOTHSUTBIK YHUBEPCUTETI JKaHbIHAAFbI HOKiC Tay-KeH HHCTHTYTBIHBIH AUPEKTOPHI OPBIHOACAPHI,
Hexkic, ©30ekcTaH,

E-mail: daniarjk@mail.ru, https://orcid.org/0009-0009-8824-0255;

X. AdaynnaeB — TexHHMKa FhUIbIMIAphl KaHauaatel, K. JKyOaHoB arbiHmarsl AKTeOe OHIpIiK
yHauBepcuteTiHiH « Kok TeXHUKACHI, TACBIMAJIIAY/Ibl YIHBIMIACTHIPY HKOHE KYPBUIBIC» KadeIPachIHbIH
nouenti, Akro0e, Kazakcran,

E-mail: hamit_66(@mail.ru, https://orcid.org/0000-0001-7490-6241;

K. TykameB — TexHHKa FhUIBIMIApel KaHaunartel, K. XKyOaHoB areiHmarbl AKTeOe 6HIpIiK
yHauBepcuteTiniH « Kok TeXHUKACHI, TACBIMAJIIAY/Ibl YIHBIMIACTHIPY HKOHE KYPBUIBIC» KadeIpachIHbIH
nouenti, Akro0e, Kazakcran,

E-mail: Tukashev291955@mail.ru, https://orcid.org/0009-0000-5804-5197;

A. UcaxynoB — PhD, K. )Ky6anos arsiiarst AKTe0e eHIpiIik yHHBepcHTeTiHIH «Kolik TeXHUKACH,
TachIMANAayAbl YHBIMIACTBIPY JKOHE KYPBUIBIC» Ka(eapachlHbIH ara OKBITYIIBICHI, AKTOOE,
Kazakcran,

E-mail: issakulov.abilkhair@gmail.com, https://orcid.org/0000-0002-2462-6185.

154



ISSN 2224-5278 4.2025

AHHoOTanmusa. Makanaga MyHal-XUMHS OHMIPICIHIH KaJJbIFbl TEXHHKAIBIK
KYKIpTTI apOoJMTOOETOH KypamMblHA TepeH CiHIpy apKbUIbl apOoiuTTi OeToH
OYHBIMIApBIHBIH Y3aK YyaKbIT OMip CYpyiH JKoHe OEpIKTIriH apTThIpYIbI
3epTTey  Moceseniepi  TaiuKbUlaHaAbl. ApOomuTTi OETOH  KOMIO3UTTEPIiH
KypaMblHa OCIMIIKTIH op TYpii KaJIbIKTapbl (aFraml >KOHKACHI, YCaKTalFaH
MaKTa CBUIIBIPMAFbl, XYIepl COOBIFBIHBIH KaJABIKTaphl, YHTAKTAJIFaH JKaHFaK
KaOBIKTaphl, T.0.) KipETiHMIKTEH, OJapAblH OEpIKTIri >KOHE OpTaila THIFBI3IBIFBI
TeMmeH Oombin keneni. Con ceOenTeH OaNKbITBUIFAH CYHBIK KYKipTTi apOOmuTTI
0ETOH KOMIIO3HUTTEPiHIH VIiTiJIepiHe KOI YakKbhIT YCTalml TepeH CIiHIpYy, KEHIT
0eTOHHBIH (DM3UKAIIBIK-MEXaHUKAIBIK CHUTIATTaMaapbl MEH OCpIKTITiH apTThIpyFa
KOHE COHJAM-aK arpeccHBTi CHIPTKBI (paKTOpIapAbIH ocepiepiHeH KOpFaHyFa 30p
keMeriH Turizeni. Keyekti apOOnmUTTI OSTOH KOMMO3HWTTEpiHE KYKIPTTi CiHIpY,
CIH/IIpY CYMBIKTHIFBIHBIH JKaHa/IaH Naiiia OonFaH apOoNuTTi OETOH KOCIIAChIHA EHYI,
LEMEHT OalaHbICTHIPYIIbl MacTaHbIH (U3MKATIBIK-XUMHSAJIBIK MPOLECTEPiHEH
naiina OonFaH BakyyM eceOiHEH TY3UIreH Ke3Ze, >KUBIPBUTYBl apKbUIbI XKY3ere
achIpbUTaIbl. ApOOTUT-0ETOH KOMITO3UTTEPIiH jKacay YIIiH exmemaepi 10Mm-neH
40MM-Te fAeifiHri emmreMje OONFaH yCaKTalFaH JKyrepl KYJIaKTapbhlHBIH KEYeKTi
KaJIIBIKTaphl Naiiiananbiiibl. 3epTTey HOTHKENEPiH CalbICTRIPY YILiH 013 cCoHai-
aK ©CIMIKTEpIiH THIFBI3BIPAK KaJIABIKTapbIH, siFHU enmemaepi 10-nan 20 MMm-re
NeHiH YCaKTallFaH JKaHFaK KaOBIFBIH jkoHe emmemiepi 10-25 MM apanbirbiHna
yCakTallFaH MaKTa cabaKTapblH ajAbIK. 3epTTeyi Kyprisy YuiH apOoiauT OeToH
YIITiepiH CYWBIK OalKBITBUIFAH KYKIPTIIEH TOJBIK CIHIIPY 9iCTepi KaObUIIaH b,
Cinnipy Mmarepuansl perinze KaszaxcranHblH ATbIpay OOJBICBIHIAFBI KOFApbI
KYKIpTTI MYHaiipl ©HACY JKOHE Ta3apTy JKeHIHIAETi MyHall OHJEY 3aybIThIHBIH
KYKipT-KaJIBIKTaphl Naiganansulgsl. 3epTrey OapbichbiHaa 013 TEXHUKAJIBIK KYKIpT
CiHIpinTreH apOONUT-0ETOH YATIIEepiHiH (DU3HKAIBIK-MEXaHUKAIBIK KacHUeTTepi
MEH KOpPO3HsIFa TO3IMJILIIr 6Te KOFaphl €KeHIH aHBIKTAIbIK KOHE OYII IepeKTep
OJIapIbl KepacThl KOHE HMHXCHEPIIK FUMaparTapAbl Kypy KypbUIbICTapAa KeH
KeJIeM/Ie KOJ/IaHyFa YChIHyFa OONaThIHABIFBIH ASJETACH L.

Tyiiin ce3nep: KYKipT KaJJIbIKTaphl, KOHTPAKIMSIIBIK SJIiC, YITIIEPi CIHIIPY,
KEYeKTi TONTHIPFBITITAp, OEPIKTIK, arpeccuBTi (Ppakropiap, OEPIKTIK mIeri
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AnHoTaunus. B ctarse paccMaTprBaoOTCs BOIPOCHI TOBBIILICHHS JOJITOBEYHOCTH
apOONIMTOOCTOHHBIX M3ACTHHA METOJOM TITyOOKOH MPOIUTKH CEPOH — OTXO0M
HE(TEXMMUYECKOTO TIPOM3BOJCTBA. Tak Kak B COCTaB apOOIUTOOETOHHBIX
KOMIIO3UTOB BXOAAT pa3iM4yHble pPACTUTEIbHBIE OTXOABI (ApeBecHas Iemna,
M3MeNBIEHHBIE CTeOIN TPOCTHUKA M XJIOMYATHUKA, OTXO/bI KyKyPYy3HBIX IIOYaTKOB,
W3MENBIEHHBIE CKOPIJIYNBI TPELKOr0 opexa M Jp.), OHU 00JaJaroT HEBBICOKOW
MPOYHOCTBIO U HEOONBLION cpefHel MIoTHOCThIO. 1o 3Tol mpuuuHe TiyOoKas
BBIJICPKAHHAS TPOMHUTKA00Pa310BapOOIUTOOCTOHHBIX KOMIIO3UTOB PACILIaBICHHON
cepoii JOJKHA IPUBECTH K MOBBIILICHHUIO UX (PU3UKO-MEXaHUUECKUX XaPaKTEPUCTHK
W JIOJITOBEYHOCTH, a TaKKe 00eCleunBaTh 3alIUTy OT BO3JCHCTBUS arpeCcCHUBHBIX
BHemIHUX (akTopoB. IlpomuTka TOPUCTBIX apOOTUTOOCTOHHBIX KOMIIO3UTOB
MPOU3BOAMIACH KOHTPAKIIMOHHBIM CIIOCOOOM, HpPU KOTOPOM IMPOHHUKHOBCHHE
MPONHUTOYHOM JKUAKOCTH B CBEXEOT(HOPMOBAHHYIO apOOIMTOOCTOHHYIO CMECh
MPOMCXOJUT 32 CUET BaKyyMa, CO3JaBaeMoro (PM3MKO-XUMHUYECKUMHU MPOLECCaMu
BSDKYILIETO IIEMEHTHOTO TecTa. J{J1si u3roToBIeHus apOoTUTOOETOHHBIX KOMIIO3UTOB
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WCTOJh30BAIIUCh TTOPUCTBIE OTXOABl HM3MENBIEHHBIX KYKYPY3HBIX ITOYaTKOB
pasmepom 10—40 mm. Jlnst cpaBHEHUsT Pe3y/bTATOB MUCCIEIOBAaHUN TTPUMEHSIIHChH
0oyiee IUIOTHBIC OTXOBl PACTHTEIBHOCTH — HM3MEJIBICHHBIC CKOPIYIIBI
rpenkoro opexa pasmepom 10-20 MM u HW3MENTBICHHBIE CTEONHM XJIOMYATHHUKA
pasmepom 10-25 MM. B wucciieoBanuy TMPUMEHSIICS METOX TIOTHOW TPOITUTKH
apOOTMTOOETOHHBIX 00pA3IIOB pacIIaBICHHON cepoil. B kauecTBe MponmuToOYHOTO
MaTepHualia UCIOoIb30Ballach Cepa — OTXOABI HedTenepepadaThIBArOIIero 3aBojia
o TmepepadOTKe M OYHMCTKE BBICOKOCEPHUCTOH HeTH AThIpayckoil o01acTu
Kazaxcrana. B xoje wuccienoBaHusi yCTaHOBJIEHO, 4TO (PU3MKO-MEXaHHYECKHE
CBOMCTBa M KOPPO3UOHHASI CTOMKOCTh PONUTAHHBIX apOOIMTOOETOHHBIX 00pa3oB
3HAYUTEIHHO TTOBBIMIAIOTCS, YTO TIO3BOJISIET PEKOMEHI0BATh UX ISl IPIMEHEHHUS B
MTOJI3EMHBIX ¥ HHKEHEPHBIX COOPYKEHHUSX.

KaroueBbie cjioBa: cepa-oTXOJbl, KOHTPAKIMOHHBIA CIIOCO0, IPOIUTKA
00pa3IoB, TOPHUCTHIC 3allOJIHUTENN, JOJTOBEUYHOCTh, AarpeCCUBHBbIC (AKTOPHI,
MIpeJies IPOYHOCTH

Introduction. In Kazakhstan, especially in the cities of Atyrau and Pavlodar
oil refineries for processing and purification of high sulfur oil with a capacity of up
to 12 million tons of oil per year, which is expected to allow from oil refining to
obtain annually from 220 to 230 thousand tons of technical sulfur. Technical sulfur
began to be used as a binder in the production of building materials in the early 30s
of the twentieth century in England, the United States and then it began to be used
in the former Soviet Union in the construction industry. This innovation is based
on the properties of technical sulfur, which melts at temperatures from 112 to 115 °©
C, and when cooled to a temperature of 100 ° C crystallizes and prevails increased
strength (Kasimov et al, 1981; Parfenyuk, 1987; Paturoev, et al, 1985). In the 30s
of the twentieth century, technical sulfur was used for fixing metal bolts in concrete
foundations, for iron posts of staircase railings and balcony railings (Orlovskiy et
al, 1995; Kasimov et al, 1981; Abdykalykov et al, 2024; Abdul et al, 2024; Athira et
al, 2021; Mohammad, et al, 2025). The disadvantage of these studies is that in the
process of impregnation sulfur-containing arbolite concrete composites melt and
lose geometric shapes.

Recently, in Kazakhstanand in the countries ofthe Commonwealth of Independent
States of the CIS, as well as in foreign countries, considerable attention of scientific
researchers is particularly focused on the method of sealing the pore inter-grain
space of concrete by impregnating it with monomers, oligomers and also waste
products of the oil and gas industry, molten liquid technical sulfur (Sokolova et al,
2021; Sokolova et al, 2022). To increase the durability and improve the physical
and mechanical characteristics of building materials and products used in various
aggressive environments, methods of impregnation with monomers, oligomers and
molten sulfur are used for their subsequent polymerization in the pore structure of
concrete (Vyshar et al, 2023; Stanevich et al, 2023; Rakhimova et al, 2023; Roman
et al, 2025; Chen et al, 2022).
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The works show methods of impregnation of building materials and products
of organic and inorganic origin possessing a system of closed-open capillaries.
Systematic search for new ways of their antifiltration protection shows that the
existing methods for one reason or another do not fully satisfy the requirements
to them. In our opinion, that at contact with solid surface of dispersoid grains or
solid matrix molecules of impregnating liquid under the action of physical and
chemical phenomena penetrate into voids and remain there in initial form or under
the influence of temperature, catalysts and radiation pass into irreversible state.

To date, several methods of impregnation of building materials and products
of organic and inorganic origin possessing a system of closed-open capillaries
have been developed. The systematic search for new methods of their antifiltration
protection shows that the existing methods for one reason or another do not fully
satisfy the requirements imposed on them. The process of impregnation of skeleton-
matrix can be represented in the following form: at contact with the solid surface
of dispersoid grains or solid matrix molecules of impregnating liquid under the
action of physical and chemical phenomena penetrate into voids and remain there
in their original form or under the action of temperature, catalysts and radiation
pass into irreversible state. The interaction between the impregnating liquid and the
solid surface can be divided very conditionally into physical-mechanical, physical-
chemical and purely chemical (Orlovskiy et al, 1990). Arbolite concrete composites
are varieties of lightweight concrete made on the basis of various vegetation wastes
and composite binders (Sokolova et al, 2021). Arbolite concrete composites,
depending on the constituent components, have an average density in the range from
400 to 1200 kg/m® and strength from 1.5 MPa to 6.0 MPa (Bazhirov et al, 2018;
Cheng et al, 2021). The disadvantages of these arbolite concrete composites can
be attributed to their low strength and low resistance to aggressive environments.
To protect against the effects of aggressive external factors and also to increase the
construction and technical parameters of porous arbolite concrete products of plant
origin can be impregnated with technical sulfur and other monomers.

To protect against the effects of aggressive external factors and also to increase the
construction and technical properties of low-strength and porous arbolite concrete
products of plant origin, it is possible to use impregnation methods with molten
liquid sulfur. Thus it is possible to increase physical and mechanical characteristics
of lightweight concrete and the set ecological and economic tasks become actual
for the Republic of Kazakhstan.

Research materials and methods. For the manufacture of arbolite concrete
composites we used porous wastes of corn cob crushed with sizes from 10 to 40 mm.
For comparison of research results we also adopted more dense waste vegetation
shredded stalks of cotton and crushed walnut shells with sizes from 10 to 30 mm.
At the time of experimental works the moisture characteristics of cellulosic organic
aggregates were 3-5%. Chemical compositions of cellulose organic aggregates in
the composition of arbolite concrete are presented in Table 1.
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Table 1 - Chemical composition of organic cellulose aggregates in the composition of arbolite
concretes

No. by/order |Name of composition | Chemical formula | Number, in %
Chemical composition of corn waste
1 Cellulose CH, O, 46,17
2 Lignin C,H, 0. 29,76
3 Pentosan CH.O, 22,00
4 Resins and soluble components - 2,07

Portland cement of 400 grade from Kyzylkum cement plant of Navoi region
of Navoi region of the Republic of Uzbekistan was also used for the manufacture
of arbolite concrete composites. The chemical composition of cement is given in
Table 2.

Table 2 - Chemical composition of Kyzylkum cement plaIlt

Content, %
Basic oxides Major minerals
CaO SiO, A1,0 Fe,O R,0 SO, C.S CSS CA | CAF
61,48 | 23,38 6,38 6,09 0,38 0,60 57,60 17,40 | 7,90 | 13,10

As an active mineral additive fly ash from Aktobe Heat and Power Center was
used, which meets the requirements of GOST 10181-2000 (2000). Interstate
standard. Concrete mixtures test methods. The chemical composition of fly ash
is presented in Table 3.

Table 3 - Chemical composition of fly ash mineral additive
Oxide content, wt. %

Si0, |ALO#+TIO,| Fe,0, | CaO | MgO | NaO, | SO,
733 483 23,92 5,94 9 [ 1,9 [ 018 [ 052

Losses on ignition, wt. %

In the experimental and research work as impregnation material we used waste
high-sulfur oil of Atyrau petrochemical plant of the Republic of Kazakhstan.
Technical sulfur is a solid crystalline substance with yellowish color shade and
melting point from 115 to 119°C. When the temperature rises to 200 ° C passes
into a viscous state and at 450 ° C passes to the process of boiling, from then
sharply burns. Table 4 shows the chemical composition of technical sulfur grade
No. 9998.

Table 4 - Chemical composition of technical sulfur of grade No. 9998

No. by/order | Name of the share of substances in the composition of sulfur, % | Number, %
1 Share of net technical sulphur 99,060
2 Ash fraction 0,400
3 Proportion of different organic matter 0,053
4 Water fraction in sulfur composition 0,010
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Three series of cemented arbolite specimens with different compositions were
manufactured for experimental work. Each series consisted of four sample cubes
with dimensions 100x100x100mm with different binder compositions. The first
series of samples were made using porous corn cob waste with dimensions of 15-
30mm and the second series of samples were made using shredded cotton stalks
with dimensions of 18-25mm and the third series were made based on shredded
walnut shells with dimensions of 18-20mm. All these arbolite-concrete samples
were manufactured in strict technological sequence and tested in accordance with
the State Standard 19222-84 (1984). Arbolite and products made of it. General
technical conditions.

After all testing procedures, we impregnated all these sample cubes with molten
liquid sulfur at a temperature of 115 to 120°C. Since the purpose of our study was
to investigate the effect of molten liquid sulfur on the physical and mechanical
properties of less durable arbolite concrete composites, so for impregnation we
prepared three series of simple cement arbolite concrete composites with different
compositions and physical and mechanical properties. Impregnation of capillary-
porous arbolite-concrete composites was carried out by capillary suction and
contraction methods. Compositions and properties of arbolite-concrete composites
prepared for impregnation with sulfur-waste are given in Tables 5, 6 and 7.

Table 5 - Compositions and properties of arbolite-concrete samples of series Nel

L Unit of Indicator values
Name of indicators .
measurement for arbolite
Cement consumption kg/m? 325
Corn cob waste consumption kg/m? 235
Water consumption for preparation of arbolite concrete mixes I/m? 350
Fly ash consumption kg/m? 90
Density of samples in dry states kg/m? 600-630
Compressive strength MPa 2,1-2,9
Water absorption by mass % 67
Frost resistance of samples cycle 50
Heat transfer coefficient W/m?’K 0,10

Table 6 - Compositions and properties of arbolite-concrete samples of series Ne 2

o Unit of Indicator values for
Name of indicators .
measurement arbolite
Cement consumption kg/m? 350
Consumption of shredded cotton stalks kg/m? 250
Xia::; consumption for preparation of arbolite concrete . 370
Fly ash consumption kg/m? 90
Density of samples in dry states kg/m’ 610-660
Compressive strength MPa 3,1-3,5
Water absorption by mass % 45
Frost resistance of samples cycle 75
Heat transfer coefficient W/m?*K 0,135
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Table 7 - Compositions and properties of arbolite-concrete samples of series Ne 3

L Unit of Indicator values for
Name of indicators .
measurement arbolite

Cement consumption kg/m? 350
Consumption of walnut shells kg/m? 250
r\r)\llie;tzz consumption for preparation of arbolite concrete . 370
Fly ash consumption kg/m? 90
Density of samples in dry states kg/m? 620-750
Compressive strength MPa 3,5-3,7
Water absorption by mass % 45
Frost resistance of samples cycle 75
Heat transfer coefficient W/m?*K 0,135

Determination of physical and mechanical properties, impregnated with
sulfur-waste arbolite samples were carried out according to standard methods.
Impregnation of arbolite concrete samples with molten liquid technical sulfur can
be carried out in the following technological sequence. To carry out dehydration
in the capillary-porous structures of arbolite-concrete composites should be pre-
drying with heating for 6 to 10 hours at a temperature of 125-145 °C.

For arbolite-concrete composites dried to a constant mass, impregnate with
molten sulfur at a temperature of 125 to 185 ° C for 2 to 10 hours. Gradual uniform
cooling of impregnated molten liquid sulfur impregnated arbolite-concrete samples
at the required depth brings to the ambient temperature within 2 to 4 hours. Given
all these factors technology impregnation of arbolite with molten liquid sulfur can
be argued that the entire technological cycle of impregnation of arbolite concrete
samples with liquid sulfur will last from 2 to 10 hours.

Results and discussion. During the study of sulfur-waste impregnation of
samples of arbolite concrete composites with different compositions and also
different organic cellulose aggregates we obtained the following results:

From the results of the study shown in Table 8§, it can be seen that in all samples
impregnated with liquid molten liquid sulfur increased the average density of the
samples by 10-15%. In arbolite concrete samples based on corn waste for 1-4
compositions (series Ne 1) density of samples increased depending on the initial
state of 14-16% was from 624.6 to 707.04 kg/m°.

And in arbolite-concrete samples based on crushed cotton stalks (series No2)
density of samples after impregnation increased depending on the initial state by
12-15% and ranged from 634.4 to 715.04 kg/m3. We also found that the average
density of all arbolite-concrete samples based on walnut shells (series Ne3) increased
10-15% depending on the initial state and respectively ranged from 634.4 to 775.04
kg/m?.
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Table 8 - Variation of average density of different arbolite concrete samples after sulfur

impregnation
Series of Types of arbolite | Impregnation Average density Average density
prototypes | concretes time, hour of samples before of samples after
prototypes impregnation, kg/m?|  impregnation, kg/m?
1-series of | Arbolite concrete 2 600 624,6
samples samples on the 5 653,92
basis of corn waste 10 677,04
2-series of 2 610 634,5
samples 5 663,92
10 687,04
3-series of 2 620 644,7
samples 5 673,92
10 697,04
4-series of 2 630 654,9
samples 5 683,92
10 707,04
1-series of | Arbolite concrete 2 610 634.4
samples samples based on 5 653,92
shredded cotton 10 677,04
2-series of | Stalks 2 620 644,5
samples 5 653,92
10 672,04
3-series of 2 640 660,7
samples 5 683,92
10 711,04
4-series of 2 660 681,9
samples 5 709,92
10 715,04
1-series of | Arbolite concrete 2 620 634,4
samples samples based on 5 653,92
walnut shells 10 677,04
2-series of 2 650 664,5
samples 5 673,92
10 682,04
3-series of 2 700 7147
samples 5 723,92
10 731,04
4-series of 2 750 761,9
samples 5 769,92
10 775,04

As can be seen from the results of the study shown in Table 9, it can be seen
that in all samples impregnated with molten liquid sulfur, the average density by
12-16% and mechanical strength increased 2-3 times.

In arbolite-concrete samples (series Nel) based on corn waste 1 series at densities
of 624.6; 653.92; 677.04 kg/m? the strength increases 3.7; 4.8; 5.9 MPa depending
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on the impregnation time. Also in series 2-4 specimens at average densities of 634.5;
663.92; 687.04; 644.7; 673.92; 697.04; 654.9; 683.92; 707.04 kg/m?, the strength
increases 4.3; 5.1; 6.8; 4.7; 6.5; 7.9; 4.9; 6.9; 8.7 MPa, respectively, depending on
the impregnation time.

In arbolite concrete specimens (series Ne 2) based on shredded cotton stalks 1-4
series at densities of 634.4; 653.92; 677.04; 644.5; 653.92; 672.04; 660.7; 683.92;
711.04; 681.9; 709.92; 715.04 kg/m* depending on the duration of impregnation
with molten liquid sulfur, the strength of the specimens increased 3.7; 3.8; 3.9; 4.3;
4.9;5.8;5.1; 6.5; 7.1; 6.5; 7.1; 8.3 MPa, respectively. The results are summarized
in Tables 8 and 9.

In arbolite-concrete samples (series Ne3) based on crushed walnut shells 1-4
series at densities of 634.4; 653.92; 677.04; 664.5; 673.92; 682.04; 714.7; 723.92;
731.04; 761.9; 769.92; 775.04 kg/m*® depending on the duration of impregnation
with molten liquid sulfur, the strength of the specimens increased 3.5; 3.7; 3.9; 4.1;
4.5;4.7;4.3; 5.5; 6.9; 4.5; 6.7; 7.7 MPa, respectively. The results are summarized
in Tables 8 and 9.

Also by the results of experimental and experimental works it was found that
with in all arbolite concrete composites there is a significant increase in sulfur
weight gain from 4.2 to 10.2% of lightweight concrete depending on the duration
of sulfur-waste impregnation.

Table 9 - Change in strength of different arbolite concrete specimens after impregnation with
sulfur

Series of | Types of Impre- Average Compressive | Compressive | Coefficient
prototypes | arbolite gnation density of | strength of strength of hardening
prototypes | concretes time, hour samples samples samples after factor,
before before impregnation, MPa
impregnation, | impregnation, | MPa L
kg/m? MPa Bsous
1-series of | Arbolite 2 600 2,5 3,7 1,48
samples concrete 5 4.8 1,92
samples on 10 5.9 2,36
2-series of | the basis of 2 610 2,6 43 1,65
samples corn waste 5 5.1 1.96
10 6,8 2,6
3-series of 2 620 2,7 4,7 1,74
samples 5 6,5 2.4
10 7,9 2,92
4-geries of 2 630 2,8 49 1,75
samples 5 6,9 2,46
10 8,7 3,10
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1-series of | Arbolite 2 610 2,6 3,7 1,42
samples concrete 5 3,8 1,46
samples 10 3,9 1,5

2-series of | based on 2 620 2,9 43 1,48
samples shredded 5 49 1.69
cotton stalks 10 5.3 2.0

3-series of 2 640 3,1 5,1 1,64
samples 5 6,5 2,09
10 7,1 2,29

4-series of 2 660 3,5 6,5 1,86
samples 5 7,1 2,02
10 8,3 2,37

1-series of | Arbolite 2 620 2,9 3,5 1,2
samples concrete 5 3,7 1,27
samples 10 3,9 1,34

2-series of | based on 2 650 33 41 1,24
samples walnut shells 5 45 136
10 4,7 1,42

3-series of 2 700 3,7 43 1,16
samples 5 5,5 1,49
10 6,9 1,86

4-series of 2 750 4,1 4,5 1,09
samples 5 6,7 1,63
10 7,7 1,88

Note: Rmis - compressive strength of impregnated specimens, R - compressive strength of

csous

unimpregnated specimens

Weight gain and increase in the average density of impregnated arbolite concrete
samples can be explained by the content and change in the structural porosity
of cellulose organic aggregates in the composition of impregnated lightweight
concrete. On this value and also the change of physical and mechanical properties
of impregnated arbolite concrete samples is significantly influenced by the duration
and methods of impregnation. It can be noted here that in all impregnated specimens
there is an increase in mechanical strength and average density. Test impregnated
with sulfur waste arbolite concrete samples in compression showed that all samples
without exception increased their mechanical strength from 1.5 to 3.5 times.

We found that with increasing the time and duration of impregnation from 2 to
10 hours there is an intensive increase in strength of impregnated samples (Tables
8 and 9). Further impregnation and exposure of arbolite concrete samples in molten
sulfur does not significantly affect the physical and mechanical characteristics
of arbolite concrete composites. Growth of the compressive strength of arbolite
concrete in the process of impregnation with sulfur-waste showed that the greatest
relative increase in the compressive strength of arbolite concrete samples made on
the basis of porous waste corn cob and they increased to 8.7 MPa.

The obtained research results are shown in Tables 8 and 9. At the same time,
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the value of the hardening coefficient for all types of arbolite concrete samples
from each other differs significantly. In the arbolite concrete specimens based
on corn waste, the hardening coefficient ranges from 1.48 to 3.10. And the other
two arbolite concrete specimens have hardening coefficients ranging from 1.42
to 2.37 and 1.2 to 1.88. The lowest coefficient of hardening has arbolite concrete
composites based on crushed walnut shells, and the highest coefficient of hardening
has arbolite concrete composites based on corn waste.

By comparing the results of research we found that from all tested arbolite
concrete samples after impregnation with molten sulfur-waste, the strongest
index has arbolite concrete composites based on corn waste. After 10-hour sulfur
impregnation, the average density of the arbolite concrete specimens increased
from 630 to 707.04 kg/m3 and the strength reached up to 8.7 MPa. The research
results are shown in Tables 8, 9 and Figure.

w

o

wn

Compressive strength, MPa

(]

2

0 2 5 10
Duration of molten sulfur impregnation. hour
=g Arbolite concrete on the bask of corn waste
=g Arbolite concrete on the bass of walnut shellwaste

Arbolite concrete based on shredded cotton staks

Figure. Change of strength of arbolite concrete composites depending on the duration
of impregnation with molten sulfur

The impregnation of arbolite concrete composites with molten liquid sulfur
shows the high capacity qualities of the studied lightweight concrete. The character
of structure formation of arbolite-concrete composites to some extent obeys the laws
of “binder - cellulose organic aggregate”. After impregnation of arbolite concrete
samples with molten liquid sulfur in the contact “arbolite concrete composite -
impregnation material” there are physical and chemical processes that determine
the bonding characters between porous lightweight arbolite concrete and liquid
technical sulfur. In this case, a very significant influence has porous structure of
arbolite concrete, causing suction of liquid sulfur by arbolite immediately after its
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impregnation, which leads to strengthening its bonding properties between molten
liquid sulfur and uneven rough surfaces of organic aggregate.

Our experimental studies also lead to the conclusion to clarify the hypothesis on
structure formation of strength of arbolite concrete composites impregnated with
monomers, oligomers and also technical liquid sulfur. Based on our developed data
and theories of numerous authors (Kasimov et al, 1981; Parfenyuk, 1987; Paturoev
et al, 1985; Sokolova et al, 2023), we came to the conclusion that in the case of
using technical liquid sulfur as an impregnating material, the most significant are
the presence of three-dimensional framework in porous organic aggregates of
arbolite concrete composite. While increasing the bonding strengths of the contact
zone of organic aggregates and binders, due to the joint adhesive effect of arbolite
and technical sulfur, which contribute to the volumetric filling of pores and cracks
with molten liquid sulfur and leading to the strengthening of the contact zone of the
developed materials.

The novelty of the research work is that our proposed method of impregnation
of low-strength porous arbolite concrete composites based on vegetation waste
with technical sulfur led to an increase in physical and mechanical properties of
the studied materials. After impregnation with sulfur, the density of the studied
samples increased up to 775 kg/m?® and the strength increased up to 8.7 MPa. The
dependence between its cubic strength and the strength of concrete-matrix of
arbolite concrete composites was also established. The practical significance of this
study is the results obtained during the research, which can be recommended for
structures, which in the process of operation are subject to increased requirements
for frost resistance, water permeability, water resistance and chemical resistance.

Although the study on impregnation of low-strength arbolite concrete composites
with gray waste covers important aspects of the topic, this study only addresses a
limited area of the construction industry for underground construction. Despite the
significance of the findings, more extensive research is needed to set up additional
experimental work to investigate the strength and deformability of arbolite concrete
products.

Conclusions. In accordance with the goal and objective of our study it was
found that molten liquid sulfur has a very significant effect on improving the
physical and mechanical properties and durability of low-strength porous arbolite
concrete products. It was found that in all arbolitobetonnyh products observed a
significant increase in the weight of sulfur from 4.2 to 10.2% in the composition of
lightweight concrete, depending on the duration of impregnation and all samples
without exception increased their mechanical strength from 1.5 to 3.5 times.

We also determined that the optimal arbolite concrete products with higher
physical-mechanical and construction-technical indicators is arbolite concrete
composites made on the basis of corn waste. After impregnation with gray waste
the density of the studied samples increased up to 755 kg/m3 and the strength
increased up to 8.9 MPa. These results are explained by the fact that the porous
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structure of organic aggregates in the composition of arbolite concrete, causing
the suction of liquid sulfur of corn waste immediately after its impregnation and
leading to the strengthening of its physical and mechanical properties. Based on
this research, impregnation methods can be developed for low-strength lightweight
concrete based on different formulations. The results of the study provide valuable
ideas in practical terms for their use in the construction industry in the construction
of underground structures. Such structures can be manholes, flumes, pipelines,
cooling towers, pavements, desalination plants, elements of marine structures, and
others.
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