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PO3AIJIBHA TEXHOJIOI'IA HPUT'OTYBAHHA
KOMIIO3UIINHUX B’SI)KYUHUX

BiHHULIbKHI HAI[IOHAIBHUN TEXHIYHUN YHIBEPCUTET.

Anomauis.

Jana poboma npucesuena NUManHio 8UBYEHH NPULOTYBAHHS HOBUX BUOI6 IMILUAHUX 8'SIJICYUUX PEUOBUH HA OA3I
Maxux 8i0X00i6 NPOMUCIOBOC K OOKCUMOBULL WLAM. 3a3HAYUEHHT 8i0X00U, HA HauLy OYMKY, 3d PAXYHOK XIMIYHO20
ma MIHepano2iuHo20 CKIAdy, GUKOHYIOUU QYHKYIIO aKMUSHUX MIHEPATbHUX 000A680K, 30amHi Npu 66edeHi
aKmueamopie meepoOHeHHs. YMEeoPUmu smiulatne 8 siicye.

Kiro4oBi ciioBa: GOKCUTOBUIA IT1aM, 3MIllIAHI B sKYYi, BIJXOHM MPOMHUCIOBOCTI.

Abstract.

This work is devoted to the study of the possibility of obtaining new types of blended binders based on industrial
waste such as bauxite slime. This waste, in our opinion, is due to the chemical and mineralogical composition,
performing the function of active mineral additives, which, when introduced curing activators, can form a mixed
binder.
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Beryn

PosmpenHst BUKOPUCTaHHS BTOPUHHOI CHPOBHUHH JTO3BOJISIE OUTBIN OMIEPATHBHO BUPIIITYBATH PECYPCHI
1 ekomoriuHi mpodaemu. [Ipy bOMy TOJIOBHUM HAPSIMKOM HAYKOBO-TEXHITHOT'O IIPOTPECY € CTBOPCHHS Ta
BIIPOBAHKCHHS Y BUPOOHHUIITBO PECYPCO- 1 eHeproz0epirarounx 0e3BiAXOAHIX TEXHOJIOT1H Ta BAPOOHUIITB,
IpH POOOTI SKMX YCI KOMIIOHEHTH CHPOBHMHH, IO JOOYBA€THCS 1 MEPEPOOIAETHCS, BUKOPHUCTOBYIOTHCS
OIIA/ITUBO Ta B TOBHOMY 00csi3i [1-3].

OcTaHHIM 9acoM Bce OUTBIIOro 3HAUeHHST HA0YBarOTh B'SKYUi, IO OTPUMYIOTHCS 3MINIYBAaHHSIM PI3HUX
YUCTUX BSDKYYMX ONWH 3 OJHHM 1 3 JesskuMu jgobOaBkamu. Lle mo3Bomsie OTpuMyBaTH KOMITO3UIIII, IO
XapaKTePU3YIOThCS CIEIIaIbHUMUA BJIACTUBOCTSAMH a00 BJIACTHBOCTSAMH, NPUTAMAHHUMH KOXXHOMY
KOMIOHEHTY. [lo HeopraHiYHUX 3MIMIAaHUX BITHOCATHCSA BSKYdUl PEUOBHHH, OAEPKYyBaHI 00'€THaHHAM
MOBITPSHUX 1 TIAPaBIIYHAX BSDKYYMX 3 aKTUBHUMH MIHEPATIbHUMH JT0O0aBKaMH 1 IITaKaMA TIPU IXHbOMY
CHITBHOMY TIOMEITi a00 TICIIS PO3UTBHOTO MTOAPIOHEHHS.

Ocnoséna wacmuna

B nmanmit yac ocoOmmBa yBara NMPUAUISETHCS HIMPOKOMY 3aIyY€HHIO BTOPHHHUX MAaTepialbHHUX 1
MaJMBHO-CHEPTeTUYHNX PECypCiB, CTBOPEHHS 3aMKHYTUX BHPOOHWYHMX IHKIIB, SKI BUKIIOYAIOThH
3a0pyAHEHHS HAaBKOJIHUIIHBOTO CEPEIOBUINA 1 JIO3BOJSAIOTH OUTEII e(EeKTUBHO BHKOPHCTOBYBATH
MIPOMUCIIOB] BiZIXO/W, IO JIO3BOJISIE ICTOTHO PO3MIMPUTH CHPOBHUHHY 0a3y BHpPOOHUITBA OyiBETHHIX
MmarepiaiiB, epeKTHBHUX OETOHHHUX 1 3a1i300€TOHHUX BUPOOIB 1 KOHCTPYKIIii [4-6].

OpHUM 3 HAWOUTBII TIEPCIIEKTUBHUX BIAXOIIB 3 TOYKH 30py OYIIBEIbHO-TEXHIYHUX BIIACTHBOCTEH 1
KUTBKOCTi, HAKOIMMYEHOTO B BiiBanax, € OokcutoBuid mwiam (BLL) - moOidHMiI TPOAYKT TIIMHO3EMHOTO
BHpOOHUITBA[7-9]. B nanuii yac € meBHHI 00CAT €KCTIEPUMEHTAIEHO-TEOPETUYHUX JIOCIIIKEHb 1 IeTKUN
JOCBig mpakTuaHOro BukopuctanHs Bl y BupoOHUITBI OyaiBenpbHUX MaTepialiB, IO MOKAa3yHTh HOT0
edexruBHicTs [10-12].

PosninbHa TexHoMNoris mependavae mojavy muiamy | 3a IOMOMOIrOI0 TpaHCIOPTEPY 2 4epe3 CHTO B
OyHKep-HaKomu4yyBad 3, a MOTIM 3a JOMOMOrol0 ejeBaTopa 4 - B BUTpaTHUU OyHKep 5, OCHaIlleHWH
BiOporpoxoroM. IloapiOHeHmii, ouMIIEHUI HUIAM Yepe3 CYIIWIbHY i 6 3a JOMOMOroro enearopa 7
MOJAl0Th Yy MIapOBHMH MIIMH 8, a moTiM uepe3 mHeBMocucTemy 9 Ta 10 mo TpyGompoBogam 24 B
HAKONUYyBaJIbHO-BUTpaTHi OyHkepa 11 1 12. Monotwuii nutam 10 10% 3anmumky Ha cuti 0,08 yepes go3atop
16 pa3omM c iHIIMMHU KOMITIOHEHTaMu B sbkydoro 13, 14 u 15 notparuisie B 3MillyBay, a MoTiM 3a JI0IIOMOT OF0
MTHEBMOTpaHCIopTepa B OaHKU-HaKonu4yyBadi (puc.l).
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Puc. 1. Po3ninpHa TeXHOMOTiYHA cXeMa IPUTOTYBAaHHS 3MIMIAHOTO B’ SDKYUOT 0.

Bubip TexHONOri1 MPUroTyBaHHS 3MIlIAHOTO BSDKYUOro 3 BukopuctanHsMm BIII 3anexuts Bij ckinamy
B'SOKYYOr0, BJIACTUBOCTEH BUXIJHHX KOMIIOHEHTIB Ta iX BIIHOCHOTO 3MICTy, THITy 1 XapaKTepHCTHK
HASIBHOT'O TEXHOJIOrIYHOro 00J1aJHaHHS.

TexHoMori4Ha cXeMa MPUTOTYBAHHS 3MIIIAHOTO B'SDKYYOTr'0 BKIIFOUAE HACTYITHI OCHOBHI €TaIH:

a) MOTepEe IHIO MITOTOBKY BUXIJHUX MaTepiaiiB (BUJaICHHs] MEXaHIYHUX JIOMIIIIOK, IPOOIEHHS IPYyI0K
Ta arperoBaHUX YaCTHUHOK );

0) cymky BIII (a mpr HEOOXiAHOCTI 1 IHIMX KOMIIOHEHTIB 3MIMIAHOTO B'SKYIOI0) IO TIrPOCKOIMIYHOT
BojorocTi 1,5 - 2%;

B) momen BIII B mnpucyTHOCTI a0Opa3uBHOI MiHEpajabHOI J00aBKHM a00 XiMiuHOI [100aBKH -
iHTeHCH(iKaTOpa TOMENTYy 1 MOMAJbINe 3MIMIAHHS 3 IHIIMMH TOHKOIHUCIEPCHUMH KOMITOHEHTaMH abo
CIUTHHUH TIOMEN BCIX CKIJIAIOBHUX 3MIITAHOTO B'sDKYYOT0;

r) 30epiraHHs TOTOBOT IMTPOAYKIIIi.

B sxocTi 000B'SI3KOBOTO KOMITOHEHTa 3MIMIAHOTO B'SXKYYOTO, A0 CKiIamy skoro BxomuTh BII, cimig
3aCTOCOBYBATH JApiOHOMUCTIEPCHI MiHEpanbHI aTOMOCHIIIKATHI J00aBKH, $AKI XapaKTepH3yIOThCA
aMop¢HOIO CTPYKTYPOIO, SIKi CITiJ] BBOIUTH Ha ctajii momeny bl abo Ha cTazii 3MilTyBaHHS KOMIIOHEHTIB
B'SDKYYOTO.

B sAxocTi MiHEpaIbHUX aIFOMOCHITIKATHUX JOOABOK B CKIIal 3MIIMIAHOTO B'SYKYYOT0 PEKOMEHIYETHCS
3aCTOCOBYBATH JOMEHHUH abo enekrporepmodocPopHU TpaHyIHOBAaHWN MUIAK, KOHJAEHCOBAHHNA
MIKpOKpEMHe3eM, TOPLTi MOpoan, KepaM3UTOBY ITHJI, TPUPOTHI MaTepialid ByJIKAHIYHOTO ITOXOKEHHS

Kinpkicte 100aBOK B CKJaai B'S)KYy4Oro BHU3HAYAETHCS IX BIACTUBOCTSAMH 1 HEOOXITHOIO MapKOIO
B'SDKYYOrO.

B sxocrti aktuBizaTtopiB TBepaiHHsA bl gk KOMIIOHEHTa 3MIMIAHOIO B'SHKYYOTO PEKOMEHIYETHCS
3aCTOCOBYBATH MOPTIAHALIEMEHT, BAITHO, TilC, piAKe CKJIO Ta iHII MaTepiajiu, SKICTh SIKUX BiAIMOBimae
HOPMAaTUBHUM BUMOTaM.

VY tux Bunazakax, konu Bl B ckinaai 3MimaHoro B'SHKYY0ro € TOMIHYIOYHM 32 KUTBKICTIO KOMIIOHEHTOM,
JUIA aKTHBi3amii Tpolecy TBepiHHS OETOHY pEeKOMEHIYEThCS 3aCTOCOBYBAaTH XIMiYHI [0OaBKH -
MIPUCKOPIOBAYl TBEPJIIHHS: HITPAT KaJbIif0, CYIb(aT HATPIIO, XJIOPU KaIBIliI0, HITPUT-HITPAT- CyIb(aT
HaTpIfO Ta iHII

ITomen BII moyHa 31ilCHIOBATH 32 JOIOMOI'OI0 KyJIbOBHX, CTPH)KHEBHX, BIOpauiiHUX 1 CTpyMeHEBUX
MJIMHIB 200 IHIIIOTO TTOPi0HIOI0YOr0 O0JIAJHAHHS, IO TO3BOJISIE OTPUMYBATH MaTepia AUCIIEPCHICTIO, SKa
XapakTepu3yeTbes 3anumkoM Ha cuti 008, pisauM 10% 3a macoro.

Po3gineHuii cioci6 OuTbIT Kpamiuii, OCKITEKH JTO3BOJISE:

a) YHUKHYTH HeNoTpiOHuX nepeBe3ensb BIL B ckiiani B'sukydoro;

0) pi3KO MiIBUIIUTH MPOIYKTHUBHICTH MOIPIOHIOIOYOr0 008 THAHHS;

B) MiABUILMTH aKTHUBHICTH B'SKYYOro 3a PaxyHOK OciIaOJeHHs B3a€EMHOI HelTpautizalii KUCIOTHHX 1
OCHOBHHUX LEHTPIB MTOBEPXHI YACTUHOK KOMITOHEHTIB.

st mpurotyBaHHs 3MIILIAHOTO B'SYKY4YOr0 peKOMEHAyeThcs BUKopuctoByBaTH BIII moTounoro
BHPOOHUIITBA a00 MIIaM, 1o 30epiraBcs B BiiBanax He OUTbIIe 6 Mic, OCKUIBKH ITiCis 3aKiHYEHHS 1[bOTO



TEpMiHYy B pe3yJbTaTi YacTKOBOI rifjpaTariii OeiiTa i iHITUX HHU3BKO OCHOBHHX 3'€JJHaHb, KapOOHi3aIlii
HoBOYTBOpeHb BIII icTOTHO BTpavae cBOO TiapaBiIiuHy aKTHBHICTH i TOMY BUMarae 10AaTKOBOi 0OpOOKH, a
OTXKe€, 1 JOAaTKOBUX BUTpAT.

30epiratu 3MimaHe BSDKy4e CiJ B 3aKpUTUX, 3aXHIICHUX BiJl BOJOTH €MKOCTAX. TepMiHH HOTo
30epiranHsi (B 3aJI©XHOCTi Bill MapKH) HE MOBHHHI MEpeBHIIYBaTH 2 - 3 Mic 00 YHHKHYTH BTpaTu
MMOYATKOBOI AKTHUBHOCTI. 3 METOK MIiABHUINECHHS €(QEKTHMBHOCTI 3MIMIAHOTO B'SHKYYOrO JIOIUIBLHO
0e3mocepeHbO Mepe] 3aCTOCYBaHHSIM MPOBOJUTH HOTro aKTHUBAIIIIO.

BucHoBxku

BcraHoBiieHO, 1110 KOHCTPYKIliiHI OETOHW, BUTOTOBJCHHI 3a PO3IUILHOK TEXHOJOTIE€H0 Ha OCHOBI
AKTUBOBAaHOTO 3MIIIAHOTO B'SXKYYOro, MArOTh OUIBII BHUCOKY IIUTBHICTIO, BOAOHENPOHHUKHICTH 1
MOpPO30CTIHKICTh; MPHU Tiil e BUTPATI HEMEHTY 1X MilHicTh Ha 20 - 25% BuIIa, HOK MIIHICTh OCTOHIB,
BHUT'OTOBJICHUX 32 TPAIUIIHHOIO TEXHOJIOTIERO.

CIIMCOK BUKOPUCTAHOI JITEPATYPU

1 Ouepernnii B. [1. KommiekcHa akTiBHa MiHepasibHa JoOaBKa Ha OCHOBI BiixoiB pomucioBocti [Teker] / B. I1. Ouepernnii,
B. I1. KoBanscekuit, M. 1. Mamaunekuii // COOpHUK HaydHBIX TPYIOB 110 MaTepHanaM [V MexryHapoJHOH HayIHO-TIPaKTHIeCKOH
WnrepHer-koHpepenn ,,CocTosIHNE COBPEMEHHOM cTponTenbHoi Haykn — 20061, — [Tonrasa : [Torasckuit THTOU, 2006. — C.
116-121.

2 B’spxyde 3 BimxomiB i gopokHboro Oynisaunrsa [Tekcr] / M. @. IpykoBanwuid, B. I1. Ouepernuii, B. I1. KoBanbscekuii, B.
I1. Yemnypenxo // CydacHi TexHoOri1, Marepiainy i KOHCTpYKLIi B OyniBHuuTBi. — Binaung : YHIBEPCYM-Binununug, 2004. —T. 1.
- C. 50-54.

3 Kosanbchkuii B. TT. BukopucranHs MOBEpXHEBO-aKTHBHHX PEYOBHH SIK TIOPHU3YIOUOI T00ABKH JI0 CYXHX OY/IiBEIbHUX CyMillei
[Texcr] / B. II. KoBanbebkuit , B. II. Ouepernuii, M. Il. Mammunpskuii // CydacHi TexHonorii, Marepianu i KOHCTPYKLIi B
OyniBauITBI. - 2006. - Ne 3. — C. 41-45.

4. Kosanbckuii B. I1. [IpiMeneHnst G0KCHUTOBOTO IIIaMa B TPOU3BOACTBE CTpouTeNbHBIX MaTepuaiioB [ Tekcr]/ B. I1. KoBanbckuit
// BectHuk JloHOacCKoi HAIMOHATBHOM aKkaJleMUH CTPOMTENLCTBA M apXuTekTyphl. — 2005. — Ne 1(49). — C.55-60.

5 JpyxoBanuii M. ®. Komruiekche 3ononuiamoBe B’spkyde [Teker] / M. @. [IpykoBanuid, B. I1. Ouepernuii, B. I1. KoBanbchkuii
// Bicank Onecbkol nepixkaBHOI akaneMii OyaiBHuITBa Ta apXiTekrypu. — 2006. — Bun. 21. — C. 94-100.

6. Kosaubckuii B. I1. [IprMeHeHnst kpacHOro OOKCHUTOBOTO IIIaMa B IIPOM3BOJICTBE CTPOUTENBHBIX MaTepuaiioB [Tekcr] / B. I
KoBanbckuii / BectHuk J{onOacckoit HalMOHANBEHOM akaJeMHU CTPOUTeNbeTBa U apxuTekTypbl. — 2005. — Ne 1(49). — C. 55- 60.

7. Kosambscekmii B. I1. IlepenymoBr akTuBamii 307M-BHHECEHHS BiJXojaMH TiiMHO3eMHOro BupoOHuirBa [Tekcr] / B. IL
Kosanbcokuii // Marepianu VI mixkaapogHoi HaykoBo-nipakTiH4YHOI KoH(epeHuii ~-Hayka i ocsita 20051, — JIHimponeTpoBehK :
Hayxka i ocBita, 2005. — T. 55. — C. 31-32.

8  Ouepernuii B. I1. KomriekcHa akTHBHA MiHepaibHa 100aBKa Ha OCHOBI BixxofiB npomucioBocti [Teker] / B. I1. Ouepernuii,
B. I1. KoBanbcpkuii, M. 1. Mannunekuii // COOpHUK HaydHBIX TPYAOB 110 MaTepranam [V MexJyHapoJHOI HayqHO-TIPAaKTHYECKON
UnrepHer-kondpepenun ,,CocTosiHUEe COBPEMEHHOI cTpouTenbHoil Hayku — 20061, — [Tonrasa : [Tonrasckuit THTOU, 2006. — C.
116-121.

9. Kosanbckuit B. I1. Merons! aktuBatmu 30mbl yaoca TEC [Teker] / B. I1. Koanbckwuii , O. C. Cignak / Bicuuk CyMmcbkoro
HalliOHAJILHOTO arpapHoro yHiBepcutety. — 2014. — Ne 10(18). — C. 47-49.

10. Cepmiox B. P. EdexruBHi 3anoBHroBaui misi HizaproBatux OeroniB [Tekcr] / B. P. Ceparok, O. B. Xpucruu // Cyuachi
TEXHOJIOr'iT, MaTepiany i KOHCTPYKIil B OyaiBHULTBI. - 2013. - Ne 1. - C. 28-32.

1. Ceparok B. P. 3onouementHe B’sbkyde [u1si BUroToBiIeHHs HizapioBaTix 6etoniB [Teker]/ B. P. Cepatok, M. C. Jlememies, O.
B. Xpuctuu // CydacHi TexHOJIOTI, MaTepiaiu i KoHCTpykuii B OymiBHunTBi. - 2011. - Ne 1. - C. 57-61.

12 Cepmiok B. P. KommiekcHe B’spKyde 3 BUKOPHCTaHHSM MiHEpalbHUX N00aBOK Ta BimxoniB BupoOHuirsa [Texcr] / B. P.
Ceparok, O. B. Xpuctuu, M. C. Jlemerues // Bynisenbni Matepianu, Bupobu Ta canitapHa texuika. - 2009. - Ne 33. - C.57-62.

Kosanvcokuii Bikmop Ilaénoeuy - X.T.H., TOUEHT Kadeapu OymiBHUITBA, MICBKOTO TOCIOJAPCTBAa Ta apXiTEKTYpH
BiHHHUIIEKOTO HAIIOHATBHOTO TeXHIUHOTO yHiBepcuTeTy. Email: kovalskiy.vk.vntu.edu@gmail.com.

bypnaxoe Bikxmop Ilempoeuu — acmipanT (axkynbTeT OYIiBHHUITBA TEIDIOCHEPTETHKH Ta Ta30MOCTAYaHHS,
BiHHUIIPKOT'O HAIIOHATFHOTO TEXHIYHOTO YHIBEPCUTETY.

Kovalskiy Viktor Pavlovych — Ph.D., Associate Professor, Associate Professor of the Department of Construction,
Urban Management  and  Architecture, Vinnitsa National Technical University. Email:
kovalskiy.vk.vntu.edu@gmail.com.

Viktor Burlakov - post-graduate faculty of heat and power engineering and gas supply, Vinnytsia National Technical

University.


mailto:kovalskiy.vk.vntu.edu@gmail.com
mailto:kovalskiy.vk.vntu.edu@gmail.com
mailto:kovalskiy.vk.vntu.edu@gmail.com

