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KAWMBIFBIMABIABIK, KOFPBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KadeCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3JaH YacTHbIM bnarorBoputenbHblid GoHa «Xaiblk». 3a rojbl CBOSH IesITeIbHOCTH
Ha peaju3aluio OJaroTBOPUTENILHBIX NMPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUTHI, KYJABTYPBI, 31paBooXpaHeHus u cnopra, Ponp Boyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBoputenbHbIH GoHT «XabIK» ynenseT 00pa3oBaTeIbHbIM
IporpaMmam, C4MTas 3TO HaIlpaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH IEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa3oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem camMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH u3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpa3oBaresibHOW cdepe cTaim MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOpBI MOMOTraeT pa3BUBAaTh HEOOXOOUMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBBIKK. Tak, Ha coOmelCTBHE MajoMy OHM3HECY IMIKOJbHHUKOB
06110 BeIIeneHo Oosee 200 rpanToB. [y moaiep KKy TaJaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHT HEOAHOKPATHO BBIACISUT TPaHThI HAa 00yueHue B MexXTyHapOJHOH IIKOoJIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT 10 MIPEAMETY
«OCHOBBI TIpeANpUHUMATENLCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKMX ILIKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(HUKAIWU IIE€AaroroB,
COBEpIIEHCTBOBAHNE HMX 3HAHWH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAaHUM OyoyIIMX MOKOJEHHH KazaxcTaHueB. [Ipu mognepxke Donna
«XanplK» B IOKHOH cTonuie ObUI OpPraHW30BaH €XKEroJHbI TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHOll MHHMLMATUBOW CTall pealn3yeMblii MPOEKT MO OOYYEeHHIO OCHOBAM
(uHAHCOBOM TPaMOTHOCTH Tpernoaasareield n3 BochkMH obnactedl Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHWE (PMHAHCOBOW ITPAMOTHOCTH H
MpEeINPUHUMATEIBCKOTO MBIIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaXAaH CTPaHBI.

HeoOxonumyro nmomors @oHx «Xaiblk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax counanabHON 3allUThl HACEJIEHHUsS aKTHUBHO NPOBOAUTCS



paboTa 1o TOAJEPKKE NIETeH, OCTABIIMXCS 03 pOIUTENCH, JeTell W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOE€B HACEJICHHUS, JIFOJEN C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00€CIICUCHUIO HYK/IAIOIIMXCSI COLUATBHBIM KHIIbEM, CTPOUTEILCTBY COIIMATBLHO
BaXHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, JCTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTENIbHBIE KOMIJIEKCHI.

B xommnky no0peix gen @onnma «Xaiablk» MOXKHO JOOAaBUTh OKa3aHUE ITOMOIIH
JICTCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTHU JIETCKOTO PyTOOJIA M Kapare
B Hamel crpaHe. JKU3HEHHO BaKHYIO TIOMOIIL biaroTBopuTeNbHBIN QOHI «XaIbIKy»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemuu COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpyCcHOH nHpeknuerd Donx Beiaenui cBbime 11
MUJTMAPJIOB TEHT'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO O0O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MeEIMIIMHCKON
TIOMOIUIH U CPENICTB 3aLIUThI, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEIUIIUHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c IOpYyrMMH TPOCKTaMH, HALCICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUSL Ka3aXCTaHCKUX TpaxkaaH DOHJ penimi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISICTCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHb Pa3BUTHUS TOCY1apCTBA.

[onnepxkka @oHAOM BbIMycKa >XKypHajaoB HamuonanbHOM AkageMuu Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MeEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MaruCTPaHTOB, a TaK)Ke HAYYHBIX COTPYJAHHUKOB BBICHIMX YYEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENIbLCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISETCS HE MEHEE 3HAYUMBIM
BKu1ajjoM DOH/Ia B pa3BUTHE Ka3aXCTAaHCKOTO OOIIIeCTBA.

C yBakeHnuem,
baarorsopurebHbiil @®oHA «XaJBIK»



Bac pepaxrop:

JK¥PBIHOB Mypat JKypbIHYJIbI, XUMHS FEUIBIMAAPEIHBIH TOKTOPHI, ipodeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukacel ¥ ITTBIK FBUTBIM akaieMUsACHIHBIH npe3uaeHTi, AK «J[.B. CokonbCckuii aTbIHIAFbI
OTBIH, KaTaJIN3 JKOHE HJIEKTPOXUMHUSI HHCTUTYTHIHBIHY Oac qupektopsl (Anmarsl, Kasakcran) H = 4

Penaxkmus ankacwl:

9JIEKEHOB Cepra3sl MbIin:kacapyJibl (6ac pefakTOpabIH OPEIHOACAPET), XUMHS FHIIBIMIAPEIHBIH
JIOKTOpHL, mpodeccop, KP ¥FA akagemuri, «PuToxumusy XaablKapaiblK FEUTBIMA-OHAIPICTIK XOIIUHT1HIH
nmupekrtopsl (Kaparannel, Kazakcran) H = 11

ATABEKOB Baamumup EnoxoBmu (0ac pemakTopIblH OpbIHOACAPhI), XUMHS FHUIBIMIAPBIHBIH
JIOKTOpEL, ipodeccop, benapycs ¥FA akamemuri, XKana matepuangap XuMHACH! HHCTUTYTBIHBIH KYPMETTI
nupexrops! (MuHck, benapycs) H =13

CTPHAJ MupocaaB, npodeccop, Uexus FBUIBIM aKaJeMUSCHIHBIH JKCIICPUMEHTTIK OOTaHMKA
WHCTUTYTHIHBIH 3epTXaHa MeHrepymrici (Onomoyn, Yexus) H = 66

BYPKITBAEB Myxam6eTKaJu, XuMust FbUIBIMAAPBIHBIH JOKTOPSL, podeccop, KP ¥YFA axanemuri,
an-®apadu arernars! Kaz¥Y Y-abiH Gipinmi npopextops! (Amvarst, Kasakcran) H = 11

XOXMAHH J[xymut, Ceren ynuBepcureTiHiH DapmaneBTrka ¢(akyasreTiHiH DapMakorHO3Us
kaderpachiHblH MeHrepyuiici, YKapaTbuiblcTaHy FHUIBIMIAPBIHBIH TISHAPAIBIK OPTAJIBIFBIHBIH JAUPEKTOPBI
(Ceren, Benrpus) H =38

POCC Camup, PhD nokropbl, Muccucunu yHUBEPCUTETIHIH OCIMIIK OHIMICPIH FRUIBIMU 3€PTTEY
YITTBIK opTanbirbl, Dapmanust Mektebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPIHCKWAW Burtammii, pmiocopus mokrops (PhD, dapmariesr), PequHT yHHBEpCHTETIiHIH
npodeccops! (Peaunr, Aurmms) H = 40

TEJTAEB Barnar Bypxan6aiiyiabl, TexHHKa FbUIBIMIAPBIHBIH JOKTOpBI, mpodeccop, KP ¥YFA
xoppecrnionaent-mymreci, Kasakcran PecrmyOmukacer Wupgyctpust skoHe MH(PAKYPBUIBIMABIK —J1aMy
MuHHCTpIITI (AnMarsel, Kazakcran) H = 13

DAPYK Acana Jlap, Xamaap ans-Mamxuaa [LsiFsic MeauIMHa KOJISDKIHIH Tpodeccopbl, Xamaap
yrusepcuretiig LIbreic mequimna akymsreri (Kapaun, [Toxictan) H = 21

DA3BIJIOB Cepik IpaxmeTyJibl, XUMHS FEUTBIMAAPBIHBIH TOKTOPEI, ipodeccop, KP ¥FA akagemuri,
OpraHuKaablK CUHTE3 JKOHE KOMIP XUMUSIChI HHCTUTYTBI AUPEKTOPBIHBIH FBUIBIMH JKYMBICTApP XKOHIH/ET
opsrabacaps! (Kaparannpl, Kazakcran) H =6

KOPOBEKOBA Illapuna Kopo0eKKbI3bl, XHMHS FBUIBIMIAPBIHBIH JOKTOPHL, Tpodeccop,
Keipreiscran ¥FA akagemuri, KP YFA Xumust xoHe XUMUSUIBIK TexHoJorus uHCTUTYTHI (Bimikex,
Keiprescran) H =4

XAJIMKOB [I)xypadaii XaJuKoBHY, XUMHS FEUTBIMAAPBIHBIH JOKTOPHI, Tpodeccop, Toxkikcran FA
axanemuri, B.M. Huxkutun areinnarsr Xumust uHCTUTYTHI ([ymante, Toxikeran) H = 6

DAP3AJIMEB Barng Memknioribl, XUMUS FEUIBIMIAPBIHBIH JOKTOPEL, TIpodeccop, ¥FA akagemuri
(baky, O3ipbaitkan) H =13

T'APEJIMK Xempa, ¢unocodust mokropsl (PhD, xumus), XanblkapaiablK Taza jKoHE KOJIaHOAJbI
XMMUSI OJIaFbIHBIH XHMMHUSI KOHE KOpIiaraH opTa OemiminiH npe3uaeHTi (Jlonaon, Aurmms) H = 15
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I'naBHbII perakTop:

KYPUHOB Mypar JKypunoBHY, JOKTOp XMMHUYECKHX HayK, npodeccop, axagemuk HAH PK,
npe3naeHT HanmonaneHO# akagemun Hayk Pecrryomikn Kazaxcran, reHepanbabiid aupektop AO « MHCTHTYT
TOIUIMBA, KaTanu3a U anekTpoxumun uM. /1.B. Cokonbckoro» (Anmarsel, Kazaxcran) H =4

Penaxkmuonnasi KoJuierus:

AJIEKEHOB Cepra3sl MpIHKacapoBU4 (3aMeCTHTENb IJIABHOTO PEAAKTOPA), TOKTOP XUMHYECKHX
HayK, mpodeccop, akaneMuk HAH PK, mupexrop MexayHapomHOT0O HayYHO-TIPON3BOACTBEHHOTO XOIIWHTA
«Duroxumusa» (Kaparanaa, Kazaxcran) H=11

ATABEKOB B gagumup EHokoBHY (3amMecTHTENb INIABHOTO pPENAKTOpPA), JOKTOP XUMHYECKHX
HayK, poeccop, akagemuk HAH Bbenapycu, mouetHslit tupextop MHCTUTYTa XUMHN HOBBIX MaTepHAaIoOB
(Munck, benapycs) H= 13

CTPHA/I Mupocaas, npodeccop, 3aBeayroiinii labopatopueii HHCTUTYTa DKCICPUMEHTAIBHON
6orannkn Yermickoit akanemun Hayk (Omomoyn, Yexwst) H = 66

BYPKUTBAEB MyxameTkaiaun, TOKTOp XMMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
[epssrit mpopektop KasHY nmenn anp-dapadu (Anmarsl, Kazaxcran) H= 11

XOXMAHH [xyaut, 3aBenyrommii kadenpoit dapmakorano3nn dapManeBTHUECKOTO (haKynbTeTa
YauBepcureta Cerena, TUPEKTOp MEKAUCIMIUIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpus)
H=38

POCC Camup, noxrop PhD, mpodeccop Ilkomsr ®Papmanuy HaIMOHAILHOTO IIEHTPA HAyIHBIX
HCCIIeJOBAaHUH PACTUTENBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CLHIA) H =35

XYTOPSHCKHUM Burannii, noxrop dunocopun (Ph.D, papmauerr), npodeccop Yuupepcurera
Penunra (Pepuar, Aurms) H = 40

TEJIBTAEB Barnar Bypxanoaiiyibl, JOKTOp TEXHHYECKHX HAYK, MPpodeccop, WiIeH-KOPPECIIOHICHT
HAH PK, MunucrepcrBo Unnycrpun u nnppactpykrypHoro pazsutus Pecriyonuku Kasaxcran (AnamMarsl,
Kazaxcran) H=13

DAPYK Acana [lap, mpodeccop komtemka Bocrounodt memummuel Xamaapna ans-Makuaa,
¢axynsrer Boctounoit Mmennumubl yausepeutera Xamuapna (Kapaun, [Takucran) H =21

DA3bIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHUTENb JUPEKTOpa Mo Hay4yHOH paboTe MHCTUTYTa opranuyeckoro cuuTesa u yrexumuu (Kaparanna,
Kazaxcran) H=6

KOPOBEKOBA Illapuna Kopo0exoBHa, TOKTOp XMMHUIECKUX HayK, Ipodeccop, akanemuk HAH
Keipreserana, MactutyT Xumun u xumudeckoit Texnonornd HAH KP (bumukek, Keipreizeran) H = 4

XAJIMKOB [Ixxypa6aii XaJaumkoBH4Y, JOKTOp XHMHYECKHX HayK, npodeccop, axkagemuk AH
Tamxukucrana, Uactutyt xumun umenu B.M. Hukntira AH PT (dyman6e, Tamkukucran) H = 6

DAP3A/IMEB Barug Memkua oribl, JOKTOp XMMHYECKHX Hayk, mpogeccop, akanemuk HAHA
(Baky, Azep6aiimxan) H=13

TI'APEJIMK Xempaa, noxrop ¢unocopuu (Ph.D, xummus), npesunent Otaena XUMUH U OKpYysKaromieit
cpenbl MexIyHapOIHOTO CO03a YnucTol 1 pukiaaHoi xumun (Jlonmon, Aurmmst) H =15

«H3Bectust HAH PK. Cepusi XMuMuu M TEXHOJIOTHii».
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Editor in chief:
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HOHMANN Judith, head of the department of pharmacognosy, faculty of Pharmacy, university of
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ROSS Samir, Ph.D, professor, school of Pharmacy, national center for scientific research of Herbal
Products, University of Mississippi (Oxford, USA) H = 35
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Abstract. In this paper, the effect of regenerate on the properties of rubber compounds
and their vulcanizates is studied. The use of regenerate in rubber mixtures allows you
to speed up the mixing process. Since the regenerate contains dispersed ingredients,
the energy consumption is reduced. The use of regenerate improves the technological
properties of mixtures (syringing, calendering), increases the rate of vulcanization,
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reduces the tendency to sub-vulcanization, reduces the consumption of chemicals.
Vulcanizates containing regenerate are characterized by higher resistance to oxidation
and thermal aging, however, elasticity, tensile and tear strength, abrasion resistance and
fatigue strength decrease. The decrease in strength limits the use of regenerate. When
the regenerate is introduced into rubber mixtures, the speed of their mixing increases.
When introducing regenerate into rubber mixtures, increased rates of syringing and
calendering can be used with good preservation of the profile of the molded workpiece.

The conducted studies have shown that from a technological and economic point of
view, the manufacture of a composite material based on a regenerate with a soapstock
is justified. Physical and mechanical parameters are improved: conditional tensile
strength, elongation at break and hardness. Compositions that do not contain regenerate
have satisfactory properties. When 50 mass parts of regenerate per 100 mass parts of
rubber are introduced into the composition, compositions with a good combination of
conditional strength and elongation indicators are obtained, but such a composition has
an unsatisfactory hardness index. The use of secondary raw materials in the composition
of compositions (regenerate with soapstock) allows us to recommend them for the
manufacture of various rubber products. The use of waste also makes it possible to
increase the efficiency of the use of secondary raw materials and solve environmental
problems.

Keywords: vegetable oil production waste, regenerate, regenerate with soapstock,
hardness, viscosity, elongation, natural rubber.
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PEI'EHEPATTBIH PE3UHA KOCITAJIAPBI MEH OJIAPAbIH
BYJIKAHU3ATTAPBIHBIH KACUETTEPIHE 9CEPI

AnHoTtanusi. By >KymbpIcTa pereHeparThlH pe3nHa Kochajapbl MEH OJapAblH
BYJIKQaHU3aTTapbIHBIH ~KacHeTTepiHe ocepi 3eprrenreH. PeswHa KocmamapbelHaa
pereHepaTThl KOJAaHy, apajacThIpy IPOIECiH KbUIAaMAaTyFa MYMKIHZIK Oepei.
Perenepar kypamblH/Ia JUCIIEPCTI MHTPEIUSHTTEP OOJIFAHIBIKTAH, SHEPTHUS HIBIFBIHBI
azasibl. PereneparThl KonmaHy Kocnanap bl TEXHOIOTUSUIBIK KACUETTEPiH KaKcapTa bl
(CBIFBIMIANFBIITHIFGL,  KalAHAPIICY), BYIKaHIAy O KbUIIAMIBIFBIH  apTTHIPAJB,
ByJIKaHIayFa OSHIMIITIKTI TOMEHAETE i, XUMIUTBIK 3aTTapAbl TYTHIHYIBI a3aiTabl.
Kypambiaia perenepar Oap ByJKaHHM3aTTap TOTHIFYFa JKOHE TEPMHSUIBIK KapTarora
TO3IMIUTIKTIH JKOFapbUIaybIMEH CHUNATTalaAbl, OipaK CepmiMIiNiK, CO3bUIY >KOHE
KBIPTBUTY OEPIKTITi, KyJIMallayFa KapChUIBIFBI )KOHE KaXKyFa TO3IMIILIITT TOMEHICHII.
BepikrikTiH ToMeHAEyl pereHeparThl KOIIaHYIAbl MIeKTeli. Perenepartsl pe3nHa
KOCTaJapblHa €HTI3reH Ke3[e OJapIblH apajacThIpy >KbUIIAMIBIFBI apTaiasl. Pezuna
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KOCIajJapblHA PEreHEepaTThl CHII3TeH Ke3J/ie, KaJbllTalfaH JalbIHIaMaHbIH TPOQIIiH
JKAKChl CaKTail OTBIPBII, IIMPUITEY MEH KaJlaHJpJayJblH KOFapbl JKbLIJIAM/IBIFbIH
KOJITaHyFa 0OJIajIbl.

3eprTeynep KOPCETKeHIEH, TEXHOJOTHSIIBIK MOHE DSKOHOMHKAJIBIK TYPFBIIAH
COATCTOKIIEH pereHepar HeTi3iHJAe KOMIO3WIMSIBIK Marepual jkacay Heri3IelNreH.
dusnka - MEXaHUKAJIBIK KOPCETKIIITEep: INApTThl CO3bLIY OEpIKTiri, y3ilry Ke3iHmeri
CaJIBICTBIPMAaJIbl CO3BLTY JKOHE KATTBUIBIK Kakcapajsl. KypamblHIa pereHepaThl jKOK
KOMITO3UITUSUIAp KaHaraTTaHAPJIBIK KachueTrTepre ue 0osbin Tadbuiaabl. Kayuykrin 100
MacCalblK YICCIHIACTT KOMIIO3HMITNS KypaMblHA pereHepaTThlH S50 MaccaiblK YIIeCiH
EHTI3TeH Ke3/Ie IMAPTTHI OEPIKTIK MEeH CAITBICTRIPMAITBI Y3apTy KOPCETKIIITEPiHIH KAKChI
yieciMi 6ap KOMIO3WIMSATIApP aNbIHAIBI, Oipak MYHIAH KOMITO3HIINS KATTHUIBIKTHIH
KaHaraTTaHapPJIBIKChI3 KOpCceTKinriHe ue. KoMno3uiuys KypaMbIH/Ia eKiHIIUTIK ITHKi3aTThI
(coamncTokmieH pereHepar) naijanany oiapabl SpTYpili pe3nHa OyHbIMIAphIH kKacayFa
YChIHYFa MYMKIHJIIK Oepeni. KanmbikTap/pl maiijjaiaHy COHbIMEH Karap eKIHIIIIK
IUKI3aTTHl TaiJanany THIMAUITIH apTThIpyFa JKoHE KOpIIaraH OpTaHbl KOpFay
MOCeJIeJIepiH MEeNTyTe MyMKIHIIK Oepeni.

Ty#inai ce3nep: ociMIIik Maiibl OHAIPICIHIH KaJIIBIKTaphl, pETEHEPaT, COANICTOKIICH
pereHepar, KaTThUIbIK, TYTKBIPIIBIK, CATBICTBIPMAIIbI Y3apTy, TAOUFU KayqyK.
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BJIMSIHUE PETEHEPATA HA CBOVICTBA PE3MHOBBIX
CMECEH 1 X BYJIKAHU3ATOB

AHHOTanus. B nanHOi paboTe M3y4YeHO BJIMSHUE pEreHepaTa Ha CBOWCTBa
PE3MHOBBIX CMeced M MX ByJKaHU3aTOB. [IpumMeHeHHMe pereHepara B pPE3HMHOBBIX
CMecsX I103BOJSIET YCKOPUTh Ipolecc cMmeuleHus. I1ockoilbKy pereHepar COnepakKHUT
JUCTIEPTUPOBAHHBIE WHTPEANEHTHI, 3aTpaTa dHEPTUU yMeHbInaercs. Vcnonp3oBanne
pereHepara yiaydllaeT TEXHOJOIMYECKHE CBOHCTBa cMecedl (IIIpPUIyeMOCTb,
KaJaHAPYEMOCTh), IOBBIIAET CKOPOCTh BYJIKAaHM3AaLlWH, YMEHBIIAET CKJIOHHOCTb
K TOJBYJIKAHM3ALMU, COKpAIlaeT pacxXoji XHMHKATOB. BynkaHu3arsl, conepxaluue
perenepar, XxapakTepu3yloTcsi 00jiee BEICOKOH CTOMKOCTBIO K OKHUCIICHHUIO M TETNIOBOMY
CTapeHUIO, OJIHAKO CHIKAIOTCS 2JIACTUYHOCTH, MPEesl MPOYHOCTH TPU PaCTSKEHUH
W pa3aupe, CONPOTHBICHHE HWCTHPAHUIO M YCTANOCTHas NpPodHOCTh. CHMKEHHe
IIPOYHOCTH OIPaHWYMBACT NpPHMEHEHHEe pereHepara. llpum BBemeHMm pereHepara B
PE3MHOBBIEC CMECH YBEIMUUBAETCSI CKOPOCTh UX cMeleHHs. [Ipy BBeileHUH B Pe3MHOBbIE
CMECH pereHepara MO)KHO IPHMEHSATh IOBBILIEHHBIE CKOPOCTH IINPULEBaHUS H
KaJaHJPOBaHU [IPHU XOPOLIEM coOXpaHeHHH poduist GopMyeMoil 3aroTOBKH.

[IpoBenenHble nccae10BaHMs MOKa3aJId, YTO C TEXHOJIOTHYECKON U SKOHOMUYECKOM
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TOUEK 3PEHHS OMPaBIAaHO M3TOTOBJICHUE KOMIIO3UIMOHHOTO MaTepHalia Ha OCHOBE
pereHepara ¢ COarcTOKOM. YIIyqIaroTcs (PU3UKO - MEXaHHUYECKUE TIOKA3aTeIIN: YCIOBHAS
MIPOYHOCTH TPH PACTSHKCHUH, OTHOCUTEIHHOE YIJIUHCHUE TIPH Pa3phIBE U TBEPIOCTb.
Kommo3umu, He coiepiKaipe pereHepar, o0071aJaroT  yIOBIECTBOPHUTEIHLHBIMH
cBoiicTBamu. Ilpu BBeneHUH B cocTaB KOMNO3UIMU 50 MacCOBBIX YacTel pereHepara
Ha 100 MaccoBbIX yacTeil KayuyKa MOJIy4YarOTCsl KOMIO3UIUHU C XOPOILUM COYETAHHUEM
MoKa3areseil yCI0BHON MPOYHOCTH M OTHOCUTEIBHOTO YUTMHEHHUS, HO TaKasi KOMITO3HUIIHSI
o0JiajaeT HeYI0BJICTBOPUTENIBHBIM TIOKa3aTeJIeM TBePIOCTH. VICIoIb30BaHNE B COCTABE
KOMIIO3HITHI BTOPHUYHOTO CHIPBS (PEreHepaT C COAICTOKOM) IMTO3BOJISICT PEKOMEH/I0BATh
HUX JUIST U3TOTOBIIEHUSI PA3IMYHBIX PE3UMHOTEXHUUYECKUX u3nenui. Hcmnonab3oBaHue
OTXOJIOB TaK)Ke€ ITO3BOJIIET TIOBBICHTH I(PPEKTHBHOCTH HCIIOIB30BAHUS BTOPUYHOTO
CBIPBS M PEIIaTh MIPOOJIEMBbI OXPaHBI OKPYKAIOIIEH CPEIBL.

KuioueBble ciioBa: OTXOABl MPOU3BOACTBA PACTUTEIBLHOTO Macjia, pereHepar,
pereHepar ¢ CoarcToOKOM, TBEPIOCTh, BI3KOCTh, OTHOCUTENBHOE YIJIMHEHNE, HATYyPallb-
HBII KaydyK.

Introduction

There is a continuous accumulation of worn tires in the world. They represent the
largest-tonnage production of polymer-containing waste, practically are not exposed to
natural decomposition. So, the recycling and reuse of decommissioned tires is of great
economic and environmental importance. Tires are a valuable polymer raw material:
1 ton of tires contains 700 kg of rubber, which can be reused for the production of
rubber products (RP) and construction materials. At the same time, if you burn 1 ton of
worn tires, 270 kg of soot and 450 kg of toxic gases are released into the atmosphere
[Kuznetsova, 2016].

Recycling of worn-out tyres is carried out on the tyre grinding line with a view to
receive comminuted rubber and for its further conversion on a reclamation machine with
next reclaim manufacture. The reclaim is a ductile material capable of being exposed
to treatment, vulcanized with the administration of activating and curing agents into it.
It is applied to partially or completely substitute raw rubbers of the same name in the
manufacture of different general mechanical rubber goods [Sadan, 2001].

The reclaim application in rubber compounds affords to quicken the mixing process.
As it comprises dispersed ingredients, energy discharge is decreased. The reclaim
application enhances the technological properties of compounds (calenderability,
extrudability), raises the rate of vulcanization, decreases the tendency to premature
vulcanization, decreases the consumption of chemicals. Vulcanizates comprising the
reclaim are marked by a higher resistance to oxidation and heat ageing, however,
elasticity, tensile and tear strength, abrasion resistance and fatigue strength are
decreased. The decrease in strength limits the reclaim application [Rivin, 1994]. With
the reclaim introduction into rubber compounds, the rate of their mixing raises. With
the reclaim introduction into the rubber compounds, it is possible to apply raised rates
of extruding and calendering with good preservation of the molded workpiece profile.
Only irresponsible products are mainly prepared from one reclaim: carpets, carpet
runners, semi-solid pipes for insulation, garden sleeves [https://perfiliev.moy.su/publ/1-
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1-0-8] and for the manufacture of rubber plates, mats, linings, also bituminous products
widely applied in road and construction infrastructure [Kuznetsova, 2016, Minigaliev,
2009, Shashok, 2013].

The research objective is to investigate the effect of reclaim additives with soap
stock on the properties of rubber compounds based on natural rubber.

Research materials and methods. The main research subject is elastomeric
compositions comprising in their composition reclaim and soap stock — waste from the
oil and fat industry — LLP Aray, Shymkent [Sagitova, 2022, Kalmataeva, 2022]. Such
material affords to reduce material costs for the purchase of expensive raw materials
(raw rubber).

The research was carried out applying the following methods:

- Mooney viscosity test was carried out by rotational viscometry in accordance with
GOST R54552-2011 [GOST R54552-2011, 2013],

- The elastic-strength characteristics of the samples were determined on a tensile
testing machine in accordance with GOST 270-75 [GOST270-75, 1975],

- The resistance of the samples to heat ageing in air was evaluated by the change
in relative elongation at break and conditional tensile strength after holding them in a
thermostat at a temperature of 90°C for 72 hours, the test was carried out in accordance
with GOST 9.024-74 [GOST 9.024-74, 1974],

- Shore hardness [GOST 263-75].

The tyre reclaim was obtained in a double-screw mixer with simultaneous cooling by
heat transfer to the design elements of the double-screw mixer. The rubber compound was
obtained on rollers [GOST 14333-79E. Rubber processing rollers]. The vulcanization of
the rubber compound was carried out on an RDE 800x800 electric vulcanization press.

Results and their discussion. The research is aimed at studying the possibility of
applying secondary raw materials (reclaim with soap stock) in the formulation for the
manufacture of general mechanical rubber goods. We developed formulations and studied
the physical and mechanical properties of compositions intended for the production of
general mechanical rubber goods. The following elastomeric compositions were made:
based on raw rubber, raw rubber and reclaim with soap stock, reclaim with soap stock
with different ratios, while also changing the quantitative ratios of vulcanizing agents and
other ingredients of the compositions. The formulations of the developed compositions
and their physical and mechanical properties are shown in Tables 1-4. The reclaim RS
(reclaim with soap stock) [Sagitova, 2022] can be added over the existing compound with
a change in curing group (Table 1). It can also be applied as a partial substitute for natural
rubber, with a change in the content of the rubber substance (Table 2).

Table 1. Recipe for a rubber mixture with the addition of regenerate

Name of ingredients Mass parts per 100 wt. h. of rubber
The standard 1 2 3 4 5 6
Natural raw rubber 100 100 100 100 100 100 100
Tech carbon 50 50 50 50 50 50 50
Aromatic oil 5 5 5 5 5 5 5
Zinc oxide 5 5 5 5 5 5 5
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Stearic acid 2 2 2 2 2 2 2
Diaphene 1 1 1 1 1 1 1
Neozon D 2 2 2 2 2 2 2
Paraffin 2,5 2,5 2,5 2,5 2,5 2,5 2,5
The reclaim RS - 5 10 20 30 40 50
Sulfenamide M 1,5 1,54 1,58 1,66 1,74 1,82 1,9
Sulfur 1,5 1,54 1,58 1,66 1,74 1,82 1,9

Table 2 shows the recipe of a rubber compound with the replacement of regenerate.

Table 2. The recipe of the rubber mixture with the replacement of the regenerate

Name of ingredients Mass parts per 100 wt. h. of rubber

The standard 1 2 3 4 5 6
Natural raw rubber 100 97,5 95 90 85 80 75
Tech carbon 50 50 50 50 50 50 50
Aromatic oil 5 5 5 5 5 5 5
Zinc oxide 5 5 5 5 5 5 5
Stearic acid 2 2 2 2 2 2 2
Diaphene 1 1 1 1 1 1 1
Neozon D 2 2 2 2 2 2 2
Paraffin 2,5 2,5 2,5 2,5 2,5 2,5 2,5
The reclaim RS - 5 10 20 30 40 50
Sulfenamide M 1,5 1,5 1,5 1,5 1,5 1,5 1,5
Sulfur 1,5 1,5 1,5 1,5 1,5 1,5 1,5

The following are the results of studies for elastomeric compositions. Technological
(Figure 1) and physico-mechanical properties of the studied compositions are given in
Table 3.,4.

The conducted research showed that, from a technological and economic point of
view, the production of a composite material based on reclaim with soap stock is justified.
The physical and mechanical properties are improved: conditional tensile strength,
relative elongation at break and hardness. Compositions that do not comprise reclaim
have satisfactory properties. With the introduction of 50 mass parts of the reclaim per
100 mass parts of raw rubber into the composition, compositions are obtained with a
good combination of relative strength and relative elongation, but such a composition
has an unsatisfactory hardness index. This is probably due to the fact that the elastomeric
composite material, which comprises, along with raw rubber, secondary raw materials,
including the reclaim, has a fairly dense spatial network, which has a positive effect
on the physical and mechanical properties. In terms of structure, composition and
properties, the reclaim is similar to the rubber compounds applied for the manufacture
of new products. During regeneration, thermal destruction occurs, sulfur bridges are
destroyed, the energy of intermolecular bonds of raw rubber-sulfur decreases in the
reclaim. Many of the newly formed bonds in the reclaim are carbon-carbon. Rubber
regeneration accelerators reduce the duration or temperature of the process, reduce
softener consumption, improve the technical qualities of the reclaim and rubber with
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its additives. Consequently, the properties of rubber compounds comprising the reclaim

are improved.

601

50

40

30+

20+

Mooney viscosity, cond.un.

0+=
The standard 1

2

3

O Recipe for a rubber mixture with the addition of regenerate

B The recipe of the rubber mixture with the replacement of the regenerate

Figure 1. Diagram of the dependence of viscosity on the content of regenerate RS

Table 3. Physical-mechanical parameters of the composition of the composite material with the
addition of regenerate

Name of indicators Standard Sample Number
Thestandard|1 |2 |3 |4 |5 |6
Physical-mechanical parameters of the composition
Conditional strength, MPa neve;tlaeless 8.28 71 (77 [7.09]8.1 |83 |8.45
: s

Relative elongation, % nevezrts}:)eless 288 250 1255 | 260 |265 |270 | 297
Shore hardness, cond.un. 58 -73 64 69 |73 |71 |75 |69 |64
Elongation at break after thermal

aging in air at 90 °C for 72 hours, % 227 22812281229 1231 12321233

As can be seen, based on the results obtained, it can be concluded that the composition
of experiment Ne 6 has the optimal physical and mechanical properties (Table 3).
From the data obtained, it can be seen that all the studied RS compositions impart
approximately the same strength to vulcanizates (Tables 3 and 4) and afford to partially

substitute raw rubber with RS.

Table 4. Physical-mechanical parameters of the composition of the composite material with the

replacement of the reclaim

Name of indicators

Standard

Sample Number

The
standard

2

3

4

Physical-mechanical parameters of the composition
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Conditional strength, MPa neve;tl(l)eless 8.26 70 | 72 [7.03] 7.6 |835| 84
1 1 0,

Relative elongation, % neve;tsl})eless 287 240 | 201 | 241|242 | 249 | 296

Shore hardness, cond.un. 58-73 63 68 72 | 70 | 74 | 68 63

Elongation at break after thermal

aging in air at 90 °C for 72 hours, % 227 227,51227,81 228 | 230 | 231 | 232

Conclusion. Thus, the application of secondary raw materials (reclaim with soap
stock) in the compositions affords to recommend them for the manufacture of different
general mechanical rubber goods. The application of waste also affords to raise the
efficiency of the application of secondary raw materials and solve environmental
problems.

It should be noted that the application of reclaim with soap stock affords saving raw
rubber, fillers and plasticizers when applied in rubber compounds, which significantly
reduces the cost of finished products. The application of reclaim with soap stock in
rubber compounds raises the resistance to atmospheric ageing, oxidation, and elevated
temperature; raise resistance to crack propagation. During calendering, extrusion
and vulcanization, the devulcanizate reduces the shrinkage of compounds and the
consumption of the accelerator. With the introduction of RS, bubble formation and
undermolding decrease, the mixing and vulcanization rate raises, which results in a
decrease in energy discharge. Thus, it is widely applied in rubber compounds and in the
production of new tyres as a substitute for raw rubber. At that, devulcanizate from tyre
crumb is 4 times cheaper than raw rubber. Therefore, there is a reliable and permanent
economic factor for the application of devulcanizate in the domestic rubber and tyre
industry.

As part of this task, at the present time at the chair “Technology of inorganic and
petrochemical industries” in accordance with the state-financed research B-21-03-01 on
the topic “Development of technology for the production of polyfunctional gel-forming
polyelectrolytes, surfactants, composite polymer materials, high-tech rubber compounds
and ingredients for rubber industry” research is being conducted on the application of
fat and oil production waste as ingredients of elastomer compositions. The main task in
developing a rubber formulation is to find the optimal balance between the physical and
mechanical properties of rubber that meet the set requirements, technological properties
that meet the conditions of the current production process, and economic efficiency. At
that, we should strive for maximum unification of the properties of rubbers.
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