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BiHHWLBbKUIA HaLioHanbHWUI TEXHIYHWUI YHIBEpPCUTET

BacocmpeHHsi eKOHOMIYHOI ma ekornoeiyHOI cumyauii 8 YkpaiHi euknukae HeobxiOHicmb po3pobKU HOBUX egeKmMUBHUX
mexHoroeii nepepobku ma BUKOPUCMAaHHS [POMUCIIOBUX MEXHO2EHHUX 8i0Xx00i8 menoeHepeemuku ma XiMiyHoT
npomucrnosgocmi. Taki mexHonoeii Mo8uHHi 3abe3rneqyumu MakcuMarbHy iX cmyriHb 8UKOPUCMAaHHS rpu 8upobHUUMEI SIKICHUX
epekmusHux bydigenibHUX 8upobis. Bubip mexHonoeii nideomosku, nepepobku ma 8UKOpUCMaHHSI MPOMUCIo8uUX 8i0x00dig
3anexums 6i0 ix XiMiYHO20, MiHepano2i4YHoeo, epaHyIoMempu4yHo20 ckinady ma criocoby ompumaHHs. He3sgaxarouu Ha me wo
maki 8idxo0u sukopucmosyombscs 30ebinbwo20 AK IHepMHi HaroeHt8aYi, 3a2anbHuli 06’eM iX 8UKOPUCMaHHS 3anuuaemascs
HU3bKUM. Yacmka ix sukopucmaHHs rnpu euzomosseHi bydigenbHuUx eupobie cknadae 5-12 %, 8 mol xe yac 8u20mMOoB/1eHHS
bydisenbHux 8upobie sumaeae 0odamKosux eHepaosumpam.

bazamo 8idxodie npomucsiosocmi ma MiCcbKo20 eocrodapcmea, WO CmaHo8/smb 8e/uUKUl npakmuyHul iHmepec,
3anuwaromscsi HedocmamHbo 3ampebysaHuMu 3 PI3HUX MPUYUH. Y UbOMY nnaHi nonynspu3auis MOXNIUeUX Harpsmie
3acmocysaHHSs1 MPOMUCIO8UX 8i0x00i8 | docsizaeMoz20 rpu Ubomy echekmy Mmae gaxnuee 3HadyeHHs1. OOHier 3 OCHOBHUX 2arny3el
KOMIMIIEKCHO20 8UKOpUCMaHHS 8i0x00ie € 2arny3b bydigenibHUX Mamepiarnis, 0e Us CUpo8UHa MOXe gucmyrnamu siKk ocHosa Ons
CMBOPEHHS HOBUX 8UCOKoeghekmusHUX Mamepianig. [po2Ho3ye8aHHs1 enacmugocmel makux Mamepianie 0ocumb CkiadHe
3ae0aHHs1, 8UPIWEHHS K020 MoXe bymu 0ocsieHymo 3a paxyHOK ¢hopMy8aHHsI cucmemMHoeo nidxody 00 8U3HAYEHHST MOKa3HUKI8
SKOCMI, @ MakoX MPo2HO3yB8aHHs ma peayntoeaHHs erracmusocmel Mamepiarie 3anexHo 8i0 uinel ma 3agdaHb, SKi 8UPIWYHMb
bydigenbHUKU ma mexHooau rnpu eueomosrieHi 6ydigenbHuUxX supobis.

Knroyoei crioea: npomuciiosi 8idxodu; 6ydieenbHi Mamepianu; KOMIIEKCHe 8’sxKy4de.

Beryn

CydJacHuil piBeHb PO3BHTKY IPOMHCIOBOI'0 BHPOOHMIITBA BHKOPHUCTOBYE BEIWYE3HI MIiHEPAILHO-
CHPOBHMHHI Ta €HEPreTHYHI PeCcypcH, 3 SIKMX MEHII HDK JIecATa YaCTHHA BHKOPHCTOBYETHCS SK KOPUCHHH
MIPOIIYKT, a peITa CKIAAYETHCS Y BUTIIAMI BIAXOMIB Ha IMONIroHax Ta cxoBHWIIax [1-2]. 3 pocrom o06csriB
BHPOOHUIITBA 3POCTAIOTH PO3MIPH IMMPOMHUCIIOBHX 3BAIHUI, y 3B'A3KYy 3 UMM Ha KOXKHOMY IiIMPHEMCTBI
HEOOXITHO 3IMCHIOBATH KOHTPOJb KITBKOCTI Ta SKOCTI BiIXO/iB, CIIBBITHOMIIEHHS 1X 3 KUTBKICTIO Ta SKICTIO
MPOIYKI], IO BHIYCKA€ThCSA, a TaKOX IPOBOIUTH BIOCKOHAJIECHHS BUPOOHMITBA 3 METOI 3HIDKCHHS
YTBOpeHHA BiaxogiB [3-4]. barato BiAX0/iB MPOMHUCIOBOCTI Ta MiCHKOTO TOCIIOJAPCTBA, SKi MalOTh BETUKUN
MPaKTUYHUI 1HTEpeC, 3aJNIIAIOTHCS HENOCTAaTHRO 3aTpeOyBaHMMH 3 DPI3HHX NPUYHH. Y [bOMY IUIaHi
TIOMYJIAPU3allisl MOXJIMBUX HAMpPSIMIB 3aCTOCYBAaHHS BIIXOMIB Ta JOCSITAEMOTO TPH IbOMY e(heKTy Mae
BaKIJIMBE 3HAYCHHS [5].

CupoBuHHa 6aza YKpalHH € TOCTaTHHO PI3HOMAaHITHOIO, TIPH IbOMY ii PO3MOAIN Ha BCIM TepUTOpIi, sIK
NpaBUIIO, HepiBHOMIpHUH. Tak, HampuKiIaza, 30CepeKeHHS B OKPEMHX PErioHax XapakTepHe IS HeBHUX
TIPCBKUX TIOpiJ, M0 BUKOPHUCTOBYIOTHCS IS BHUPOOHWIITBA OYIIBENFHUX MaTepiamiB: OOKCHUTIB — IS
BUPOOHMIITBA IIEMEHTIB; BOTHETPUBKUX TJWH — JUIS TOPLENSHH, (asHCy; YNCTUX BANHAKIB — JUIS
MOPTJIAHIIEMEHTY; TIIMH KOTPi J0OpEe CIY4yIOThCS — U KEPAaM3WTOBOI'O TPaBil0; MIUTBHUX Ta MIITHUX
0CaJIOBUX Ta MAarMAaTUYHUX TIPCHKHUX TOPiJ — I mie0eHro. BimHOCHO piBHOMIpHO po3moisieHi OymiBerbHi
ICKH, JIETKOIUIABKi TIMHH Ta CYTJINHKH.

KoMrutekcHOro minxomy 10 BHKOPHUCTAaHHS HPUPOAHOI MiHEpadbHOI CHPOBHHHM CHOTOIHI HEMae, i
MOXJINBOCTI MicLIeBOi CHpPOBHMHHOI 0a3M peati3yloThCsl HEHOCTaTHBO [6]. Y Toi ke yac y perioHax 3
PO3BMHEHHM IPOMHCIIOBHM ITOTEHIIAIOM YTBOPIOETHCS BEIMYE3HA KUIBKICTh IMPOMHUCIOBUX BiIXOIB,
JDKEpeNoM SKUX € MiANpUeEMCTBa Ximii, HadToximil, HagTonepepoOKH, eHepreTHKH, MeTalryprii Ta inmri. Taki
MIJIPUEMCTBA BiIPaXOBYIOTh 3HAYHI KOIMITH Ha 30epiraHHS Takux Bimxomie [7]. 3 HaKomWMYeHHSIM
MIPOMUCIIOBUX BiIXOIIB MOPYIIYETHCS €KOJIOTIYHA PiBHOBAra, mo (DiKCyeThCs €KOJOTTYHUMH CIIy’)KOaMu Ta
MPOSIBIIIETBCS. Yy PI3KOMY 3a0pyIHEHHI HaBKOJIMIIHBOIO cepepoBumia [8]. ¥V 3B'3Ky 3 IUM 3eMEIbHUM
KOMICisIM JJOBOAMTHCS BIBOAWTH NUISTHKH JUIs 30€piraHHs BiAXOJIB, sIKi 3 OUIBIIOK €)eKTUBHICTIO MOTIH O
OyTH BUKOpPHCTaHi y MicTOOyIyBaHHI 4M CUIBCBKOMY I'OCIIOAAPCTBi. Y TBOPEHHS BiIXOJiB BiOyBaeThCS Ha
BCIX CTaJifiX pyXy CHPOBHUHH: BiJl MOMEHTY ii BUAOOYTKY, KOJM BOHA ILE€ € NPUPOIHHUM DPECYpCOM, IO
3aBEpILICHHS eKCILTyaTallii BUPOOIEHOro 3 HEl BUPOOY.
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B VYkpaiHi mopiuHo yTBOpro€eThCst 10 10 MJIH. TOH 30JI0UUTAKOBHUX BIiIXOAIB, a y BifBanax HaKOMMYEHO
noHag 50 MIH. TOH, Taki BiIXOAW CIiA PO3TJSLIATH HE TUIBKH AK (hakTop 3a0pyIHEHHS HaBKOJIHMIIHBOTO
CepeloBHIIa, ale W SK JKEpPelIo JONATKOBUX PECypCiB NMPH OTPUMaHHI HIMPOKOI TaMu OyIiBenbHHX
Matepiani. Tineku y Binaunpkii oonacti va Jlagmxunacekiii TEC nakonnueno O6insg 20700 tuc. ToH 3010-
LUJTAKOBUX BiAXOJiB, Ha Tepuropii komumuboro BO "Ximmpom" 30epiraerbest Onmmszpko 800 THC. TOH
¢docdorincis. Ha mignpuemMcTBax MeTanooOpoOHUX BUPOOHMIITB PEriOHy HakomuueHo 0su3bko 300 THC. TOH
JCIIEPCHUX METaJICBUX BiJXOIIB.

IlocTanoBKka 3a1a4 JOCHiIKeHb | IUIAXU IX BUPilIEHHS

Meta po60TH — AOCTIAUTH CYYaCHH CTaH BUKOPUCTAHHS TEXHOTEHHUX BiIXOiB B Oy/iBeNnbHI ramysi ta
3aMpONOHYBATH HOBI IJIXOAW BHUKOPHCTAHHS BiXOJIB TEIJIOCHEPTCTUYHUX Ta XIMIYHUX MiJIPUEMCTB IS
OTpUMaHHs CydyacHHUX OyIiBETbHUX MaTepialiB Ta BUPOOiB, sIKi 32 CBOIMU BIACTUBOCTSAMH HE MOCTYMAIOTHCS
TPaIUIIHHUM, ajie € ePEKTUBHIIINMHE 3 EKOJIOTTYHOI Ta EKOHOMIYHOT TOUOK 30DY.

B nmanwmii yac y cBiTi BUPOOIJISETHCST OJIM3BKO 3 MUTBSIpAIB TOHH B'SXKYYHX PEUOBHH, OCHOBHA YaCTKa SKUX
MpHIaJa€e Ha MopTiaHaneMenT. [Ipu npoMy Ha 1Oro BHPOOHMUITBO BHUTpadaeThes O6mu3bko 400 MiH TOHH
YMOBHOT'O TMajiBa, a BUKUAW B HaBKonuIIHE cepenosuiie CO2 i My cTaHOBIATH OJIM3BKO 2,5 MIIPJA TOHH
(tabm. 1) [9]. ¥V 3B'13Ky 3 UMM B OCTaHHI POKH CIIOCTEPIraeThCs TIEPEOPiEHTALlis TPOMHUCIOBOCTI OY/IiBETBHIX
MarepiaiiB Ha OETOHHM 3 3HIDKEHOIO BUTpaToro rieMenTy. Y CIIIA Ta €Bpori 10 Takux BUIIB OCTOHIB BiTHOCATH
0eToHM, B SIKUX BUTpaTa IeMeHTy 3HrkeHa Ha 50 — 60 %. JocsraeTscs 1€, B OCHOBHOMY, 32 PaxyHOK
BHUKOPHUCTaHHS 3MIlIAHUX B'SDKYUYHX, Y SKUX YaCTHUHA IIEMEHTY 3aMiHeHa 30J101IIaKkaMu 200 MIKpOKPEMHE3EM.

Tabmmns 1
IMoka3HMKH BUPOOHHUIITBA B'KYYHX PEYOBHH
EneproeMHicTh Exooris
O6csr
R KT.y.II. CO; TTHJT
Ne | Bwupg B'smxydoro BHPOD Ha
CBITi. MITH. T BCHOT'O BCHOTO BCHOTO
BUPOOHHIITBO Kr/ T Kr/ T >
I MJTH.T.y.IT MJIH. T MJIH T
1 | [lopTnaHaieMeHT 2540 150 381 850 2159 21 53,34
2 | Banno 286 204 58,34 528 151 5 1,43
3 | Tinc 112 47 5,264
Pazom: 2938 444.6 2310 54,77

3TigHO i3 Cy9acHUMH CBITOBUMH TEHISHITISIMH Bce OLTBIIOr0 3HaYeHHS HaOyBalOTh KOMIIO3HIIIHHI B SDKYUi
(KOoMTTO3UIIitHI IIeMEeHTH, B’SHKy4i Ha OCHOBI IPOMHUCIIOBHX BIIXOMIB), SIKI HEOOXITHO PpO3TIANATH SK
aNTbTEPHATHUBY TPAAMLIHHUM B SDKyYUM, MPUYIOMY HAWOLIBITY yBary IpHUBEPTAlOTh B SDKYdi CHCTEMH, IIO
MICTSITh Y CBOEMY CKJIa/Ii 0OMEXeHY KUTbKICTh KimiHKepy [10].

PesepBu pecypco3bepexeHHs MPU KOMILUIEKCHIM mepepoOili CHpOBHHH Ta BHKOPHICTAHHI BiIXOMIB AyKe
3HauHi. KamitanpHi BKIameHHsS, HEOOXigHI IS TepepOoOKH BTOPUHHOI CHPOBWUHH, MPHOIM3HO BYETBEPO
MeHIIe, HiK PY OTPUMAaHHI MPOIYKIIii 3 TepBUHHOI CUpOoBUHHU [11]. O4eBuHO, IO CITiJ BKIAAATH KOIITH B
0e3BIIXO/HI TEXHOJIOTIYHI TpOIecH, SKi 30epiraroTh CHPOBHHHI Ta EHEPreTHYHI PecypcH 1 BOAHOYAC
3a0e3MmeqyIoTh BUCOKY SIKICTh MPOMyKIii [12].

3 ramy3eid, SKi CIIOKWBAIOTh MPOMHCIIOBI BIAXOMM, HAHOUIBII €MHOI € MPOMHUCIOBICTh OYHIBEIbHUX
MaTepiajiB, YacTKa CHPOBUHH K01 y coOiBapTocTi mponykuii carae 50 % i 6inbue. bararo Bigxonis 3a cBoiM
CKJIaJIOM Ta BJIACTUBOCTAMH OJHM3BKI 10 TpupomHoi cupoBuHU [13]. BcTaHOBIEHO, MO BHKOPHCTAHHS
MIPOMHMCIIOBHUX BiAXOA1B 103BOJIsIE MOKPUTH 110 40 % moTpeOu OyaiBHUIITBA Y CHPOBUHHUX PECYPCax, a TAKOX
Ha 10-30 % 3HU3UTH BUTPATH HAa BUTOTOBJIEHHS OyAiBeJIbHHUX MaTepiajiB MOPIBHSIHO 3 BUPOOHUITBOM iX i3
MPUPOIHOI cupoBHHU. KpiM TOrO0, i3 MPOMUCIOBUX BIAXOMIB MOXXHA OTPHMATH HOBI OyaiBelIbHI MaTepiany 3
BHCOKHMU TEXHIKO-€KOHOMIYHUMMY ToKa3HuKamMu [14, 15].

Pe3yabTaTn gociaigxeHnb

Hakornmuennii HayKoBHH Ta MPaKTUYHUNA JOCBi BUKOPUCTAHHS BiIXO/IB MPOMHCIOBOCTI B YKpaiHi Ta 3a
KOpPAOHOM JI03BOJISIE PO3LIHIOBATH iX SIK HIHHY CUPOBHHY Ul BAPOOHUIITBA OyAiBenbHUX MaTepianiB [16]. Yci
BIZIXOJM AUIATHCS Ha AB1 BEIMKI IPyNH MiHEpalbHI Ta OpraHidHi, MepeBary MaroTh Meplli, Tak sK ix Oinbie,
BOHH Kpallle BUBYEH] Ta MalOTh BEJIMKE 3HAYCHHS J1J1s1 BUPOOHUITBA Oy/AiBEIbHUX MaTepiaiB.

[lin wac po3poOku MmiAXoAgy 10 BUOOPY EKOHOMIYHO MOLUIBHUX HANPSAMIB YTHIi3alil MPOMHCIOBUX
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BiIXOMiB y BHUPOOHMILTBI OyAiBENbHHUX MaTepiasiB HEOOXiJHO BPAaxOBYBATH : BUXIOHHH cTaH (XiMidHa
AKTHBHICTb, JAWCIEPCHICTb Ta arperaTHUd cCTaH); BUOIp TEXHOJNOTii 3 MIHIMANBbHOIO MiArOTOBKOIO Ta
nepepoOkoro [17,18]. IIpu upoMy ciri 3a3HaUNTH, IO HATPSIMOK YTUITi3a1lii BHOMPAETHCS Ta 00T PYHTOBYETHCS
TEXHOJIOTaMH, a 3aBJJaHHS JJOBEJICHHS 10 KOHAWIIT Ta JOTPUMAaHHS paBuJI 30epiranHs MaroTb OyTH MOKJIaIeH1
Ha eKOJIOTi4Hi Ta caHiTapHi ciyx0u. OCHOBHUMH NapaMeTpaMi, 10 XapaKTepU3yIOTh Oy/b-sIKi IPOMHUCIIOBI
BIIXOIM, €: — XiMIKO-MiHEpaJOTriYHWi CKIaJ; arperaTHAN cTaH; Ta ix obcsr. Jmns BuOopy Hampsmky
BHKOPHCTaHHS BiJIXOMIB KOXKEH HOro BHJl Ma€ MPONTH KiJbKa PIBHIB OIIIHKK 3a PI3HUMH KPUTEPIAMU 3
ypaxyBaHHSIM OCHOBHHX napamerpis [19].

Sk mokasye mpakTuKa, 3 BiAXOAIB a00 BiIXOAIB y KOMOIHAIlIi 3 MPUPOIHOI MIHEPaJbHOW CHUPOBHHOIO
MOXKYTh OyTH BHTOTOBJICHI MPAaKTHMYHO BCi OCHOBHI OyaiBenbHI Matepianu [20-21]. 3 BEIMKOTOHHAXHHUX
BIIXOMiB EHEPreTHMKH Ta XIMIYHUX MiANpHeMCTB (docdorine, THTAHOTINC, QTOPrilc, UTPOTIIC,
necynbQorinc) MoKHa BHUTOTOBJIATH NPAaKTUYHO Bci OyAiBeNbHI MaTepiaiivd, BUPOOM Ta KOHCTPYKIIiI, IO
BHUKOPHUCTOBYIOTHCS MIPU 3BEICHHI KHUTIOBUX Ta MPOMHUCIOBHUX OyJiBelb, CIIBCHKOrOCIOIAPCHKUX 00'€KTIB,
JOPOXKHIX CHOpyZ ToIlo. ToMy, y3sTHH ChOroiHI B YKpaiHi OpieHTUp Ha BHUPOOHHITBO OyIiBENbHHX
MarepianiB, BUPOOIB Ta KOHCTPYKIIiH 3 BiJXOJiB NMPOMUCIOBOCTI Ta MICIIEBUX MaTrepiajiiB o0ilse Baromi
Buroau [22].

AHaJi3 HayKOBHMX JOCII/DKEHb 1 MPAaKTUYHUN JOCBIJ BUKOPHUCTAHHS 30JI0ILIAKOBUX BIIXOJIB, BKa3ye Ha
C€KOHOMIYHY JOLUIbHICTh BHUKOpHCTaHHs BiaxofiB TEC mnpu BHUPOOHHUITBI IEMEHTY Ta KOMIUIEKCHOTO
OaraTokoMIoHeHTHOro B spkydoro. Kimbkicts SiOz, Al:O3, Fe;0s, CaO, MgO cyTTeBO BILIMBAa€E HA OCHOBHI
(i3uK0-XIMiYHI BIACTUBOCTI OyJiBebHUX BUPOOIB. B pe3ynbTarti mpoBeeHnX JOCIIiKEHb BCTAHOBJICHO, M0
JUISl TIOKpAIIEeHHS (I3HUKO-XIMIYHUX 1 (PI3UKO-MEXaHIYHMX XapaKTEPUCTHK OyIiBENbHUX BHPOOIB HAWOUIBII
JIOLLTBHO BUKOPUCTOBYBaTH 301y-BrHOCY Jlaamkunchkoi TEC [23]. BoHa 3a XiMIYHUM CKJIaZ0M BiTHOCHThLCS
JI0 OCHOBHHX 30]1, 1[0 MIO3UTHBHO BIJIMBATUME Ha IMPOIIECH CTPYKTYPOYTBOpeHHs. B Tabnuimi 2 npueneHo
XIMIYHUN cknazx 30 BuHOC Jlammxnacebkoi TEC.

Tabmug 2
Ximiunmii ckiaag 3oau-suHoc Jaguxuncekoi TEC
Bwmicrt OKCI/I,Z[iB SiOz A|203 Fe203 CaO MgO Kzo Nazo 303 TL.I1.
3oomnIaku
Jlammxuacekoi | 49,26 | 23,00 19,35 3,53 1,79 2,11 0,40 0,10 | 1,40
TEC
30ma-BUHOC
JIaq>XKUHCHKOT 52,1 23,1 15,6 3,16 1,08 0,4 1,2 0,57 0,7
TEC

Heo0OxinHo BpaxoByBaTH, 0 HaJAMipHA KUTBKICTH 30JIM B CKJIa/1 30JIOBMICHUX MaTepiaiiB MPU3BOAUTD 10
MIJBUIIEHHS TIOPHCTOCTI Ta 3HIKEHHS MIBHUAKOCTI HAOOpy MIIHOCTI B dHaci, MOTIpIIye eKCILTyaTarliifHi
XapaKTePUCTUKH, 30KpEMa MOPO30- Ta KOPO31iHY CTIMKICTh. J{J1s1 3amobiraHHsl BAHUKHEHHS TaKUX HeOaxaHMX
MpOIIECiB, IO CKIaAy OETOHHOI CyMilll BBOAATH KOMIUIEKCHI J00aBKH MOMi(YHKIIIOHATRHOI mii, fKi
BH3HAYAIOTh HE TUIBKU KIHETHKY HA0OPY MIITHOCTI, alie i (JOPMYIOTh BIAMIOBIIHY CTPYKTYpYy MaTepiairy, 1o
CYTTEBO BIUTUBAE Ha (hi3MKO-MEXaHIUHI BIACTHBOCTI Ta JOBTOBIYHICTh OTPUMAHOTO IITYYHOTO KaMeHto [24].

KinpkicTp 3011, 110 BUKOPUCTOBYETHCS B CKJIa/li KOMILIEKCHOTO B’ SKYYOTr0 OETOHHOI CyMIllli, MOXKe OyTH
30LbIIIeHa 3a paxyHOK ii akTuBarlii. Bubip cmoco0y akTuBaiiii 3aJ1eXUTh Bill XiMiKO-MiHEPaJIOTIYHOTO CKIATy
30JIH, CHOCO0Y ii OTPHMaHHA, a TaKOX BiJ CKJIamy B shKy4oi cucreMu. OCKUTBKM 3071a BUKOHYE JEKiTbKa
(hyHKIII pu BBEIEHHI 0 CKJIaxy OETOHHOI CyMilri, TO il KUTbKICTh MOXKe OyTH MiJBUIIEHA 5K 32 PaXyHOK
BHKOPHCTaHHS PI3HUX BUIB aKTHBAIlii, TaK i 32 paxyHOK MmoniyHKImioHaNbHOCTI. [Ipudomy BBemeHHS 301U
HE TUTBKH JI0 CKJIaay B’SDKY4Oi pEYOBHHH, aje 1 K MIKpOHAIOBHIOBaYa Ta JPiOHOro 3alOBHIOBadYa, Oyne
CHpUATH YTBOPEHHIO OUIBII MIITHOI KOHTaKTHOI 30HU. ABTOpamu B poOortax [14, 25-27] BcTaHoBieHO
B3a€MO3B 30K MDK BHJAaM{ MaJMBHUX 30JI 1 [UIAKIB, cnoco0amMu X akKTHBAIii Ta MOXJIMBOCTSIMHU iX
BHKOPHCTaHHS B CKIIaji OyJiBeNbHHX MaTepiamiB i BUpoOiB. B Tabnuii 3 mpuBeneHo pi3HI HallMeHyBaHHS
BIIXOMIB TEIIOGHEPTeTUKH, CIIOCI0 iX aKTWBaIlii Ta pEeKOMEHJOBaHa cdepa BUKOPHUCTaHHS B CKIAIi
OyIiBeNnpHUX MaTepialiB i BUPOOIB.

38 HAVKOBO-TEXHIYHUIA X YPHAJ “CYYACHI TEXHOJIOI'T, MATEPIAJIM I KOHCTPYKIIII B BY JIBHULITBI”



BYIBEJIbHI MATEPIAJIM TA BUPOBI

Tabnung 3

B3aeMo03B’s130K Mizk BUaMH MAJIMBHUX 30J1 i IJ1aKiB, coco0aMu iX aKTHBAILIl Ta MOKJIUBOCTIMH iX
BHKOPHCTaHHSA B CKJIaji OyaiBe1bHUX MaTepiaiB i BupooiB [14]

HaiimenyBaHHs Cobepa
BIAXOXIB Bun akruBamnii ByniBenbHi MaTepianu i BUpoOH P
BUKOPHCTaHHS
TEIIOCHEPT €TUKU

301u-BUHECEHHS

B’SDKYYl peuOBHHHU, MOTU(IKOBaH1

XiMiyHa . . TOBapHi OETOHHI
iacTU(iKyrounMu 100aBKaMu 3 BMiCTOM o
(myxHO3EMENbHA) S0 10 35 Mac.% cyminri
MexaHoXIMIYHa , . . . .
. B’SDKYYl peUOBHHHU Ta OETOHH HA IX OCHOBI, B TPHIIAPOBI
(ty>kHa + MexaHidHa ) . )
TOMY YHCJ1 3 MOKPAIIEHUMH TeIUIO(i3MIHUMHKEPaM3UTOOETOHH]

aKTHBALIIA B

BJIACTHBOCTSIMH, 110 BMIIIYIOTh 10 60 Mac.%

CTIHOBI IMaHeNl

HIBUKICHOMY
. . 3011
3MinryBadi)
L eeKTHBHI B’sDKY4l pEYOBUHHU OeToHu st
MeXaHOXiIMIYHa . N . L\
(3 BmicToM 3071 10 60mac.%) Ta OeTOHM Ha 1X| KOHCTPYKIIN
(ty>kHA + TIOMEN) .
OCHOBI HYJIBOBOTO IIHKITY

e eKTHBHI B’sDKYYl pEUOBUHU OJTHOIIAPOBI1

MEXaHOXIMIUHa
(ory>kHA + TIOMEN)

3 BMicTOM 3011 110 60 Mac.%) Ta OeToHHU Ha iX|

nokputTs gopir 111

DroinanpHi 30111

3omm OCHOBI ta IV xateropii
TiIPOBHIATICHHS MeXaHOXIMIYHa , . . . OeroHu IS
B'SDKYYl pEYOBHHHU Ta OETOHM Ha X OCHOBI 3 o
(«aucta» cynbdaTtHa + . o KOHCTPYKITIH
BMICTOM 3051 10 65 mac.%
TIOME) HYJIBOBOTO ITUKITY
. , . . . OJTHOIIAPOBI
MEXaHOXIMIYHa  [B'SDKy4l PEYOBMHHM Ta OETOHHU Ha TX OCHOBI, L0

nokputtst gopir 111

(cynsdartna + momen) MICTSTH 110 85 Mac.% BIAXOIIB

ta [V xareropii

MOXITUBOCTI BHUKOPHCTAaHHS 301 BHHOC B CKIaAi B’sSDKY4Oi CHCTEMHM BH3HAYAETHCS ITYIOJAHOBYIO
AKTHUBHICTIO, sIKa 3a0e31euye cTaOlIbHICTh BJACTHBOCTEH IITYYHOr0 KaMEHO B 4aci. [1yIjojaHoBa akTHBHICTb
3aJIKUTh BiJ 0araThOX YMHHHUKIB, 3 SKHUX HAWBAKIMBIIIUMU € XIMIYHHMM CKIaJ, MIHEPAJIOTIYHHMH CKIIaj] Ta
MATOMA MOBEPXHA. B pe3ynbTaTi MpoBeneHUX IOCTIIKEHb aBTOPH B CBOIX podoTax [14, 28-30] npwuitinm 10
TaKOTO BUCHOBKY:

» ebeKTUBHICTh BHKOPHUCTAHHS 30JId B CKIAQl LIEMEHTHO-MIIAHUX KOMIIO3UIIIM, SKI MiISraiTh
tertoBooriid 00po61ti (TBO), Buma He TIIbKH 32 KUTbKICHUMH, ajie ¥ 3a SKICHIMH ITOKa3HHUKaAMU,
KOe(IIiEHT MyI0OTaHOBOCTI 30JI B CKIIaJi AochimKkyBaHux cucteM micis TBO B 2-2,5 pasu OGinbimmii
B MOPIBHAHI 31 3pa3KaMH, IO TBEPAiIOTh B HOPMATBHUX YMOBAX;

OITUMAaJIbHA KUTBKICTH 30JH, IO CIPHSE HAPOIIYBAHHIO MIITHOCTI I[EMEHTHO-IIIIAHNX KOMITO3UIIii
3alIeKHO BiJ XIMIKO-MIHEPaJOTIYHOTO CKIAAy Ta MUTOMOi moBepxHi ctaHOBHTH 20-40 Mac. % Bix
KUTBKOCTi 3armoBHIOBaYa. [Ipu BUKOpWCTaHHI 30MU-BUHECEHHS Ta (DIIOigambHOi 307H, KIIBKICTh
IIyLIOJIAHOBOT'O KOMITOHEHTa ckiagae 3540 mac.%, xoedilieHT My[0IaHOBOCTI CTAHOBUTH OUIbIIIE
1,7. B pa3i BUKOpHCTaHHS 30J1H TiAPOBUJANIEHHS TTOKAa3HUK ITyI[0JaHOBOCTI AopiBHIOE 1,3—1,7;
¢roinanpHa 3051a Ta 3071a-BUHECEHHS HANEKATh 0 BUCOKOAKTUBHUX, & 30J1a TiAPOBHIAICHHS — JIO
M00aBOK CepefHboi akTHBHOCTI. l[Ipu JocCiimkeHHI aKTUBHOCTI BiIXOMIB EHEPTeTUKH PI3HOTO
MTOXOKEHHS Y BUXITHOMY CTaHi, MaKCUMaJIbHE 3HAYeHHS KOe(]IIliEHT MyIIOIIaHOBOCTI TOCSTAETHCS
IIpY BUKOPHCTaHHI 30nmu-BuHeceHHs Jlammkuacekoi TEC;

MEXaHOAKTHBAILiSl 30JIONLIAKOBUX BiJIXOIB CHpHUSE MiABUINEHHIO KoedilieHTa mymonaHnoBocTi Ha 11
—37%. HaitOunpi TOMITHO Ha Iel MOKa3HUK BIUIMBA€E TEPMOAKTHBAIiS (TerIoBonora oopodka abo
ABTOKJIABYBAHHS );

3aCTOCYBaHHS KOMIUIEKCHOI aKTHBAIlil 30JIOIIJIAKOBUX BiJXOJIB YaCTKOBO HIBEIIOE KOJMBAHHS ii
XIMIKO-MiHEpPaJIOTi9HOTO CKIIAAdY .

BuxopucranHs MexaHiuHOi, XiMIYHOI Ta KOMILTEKCHOI aKTHBAIlil 30JIOILIAKOBHX BiIXOMIB J03BOJISIE
BHUT'OTOBIISATH MaTepialii 3 MOKPAICHUMH MEXaHIYHUMH XapaKTePUCTUKAMH Ta BUCOKHMMH €KCILTyaTalliiHUMHU
BIIACTUBOCTSIMH, MPUYOMY 3aCTOCYBAHHS OKPEMHUX BHJIIB aKTHBAIlil 30JONUIAKOBUX BIiIXO[iB BIUIMBAE HA
3MiHy (pa30BOro ckjaxy HOBOYTBOPEHb, II0 MOXE IMO3UTHBHO MO3HAYMTHUCS Ha JOBIOBIYHOCTI OTPUMAaHHX
OyaiBenbHUX PO3UMHIB Ta OeToHiB [14].

ABTopu B cBOix poborax [31-32] po3poOMiaM NPUHLUMI KOMIO3ULIHHOT MOOYJOBH 30J0HAIIOBHEHHUX

>
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ITYYHUX MaTepialiB, sKi JO3BOJISIOTH 30UTBIINTH KUTBKICTh 30JI0ILTAKOBOI0 KOMIIOHEHTA B CKJIaJi O€TOHHOT
cyMili 06e3 moripuieHHs BIaCTUBOCTEH CHHTE30BAHOTO MITYYHOTO KaMEHI0, JUIsl IbOro HeOOXiAHO:

»  BpaxyBaHHs CKJIaJy, CTPYKTYpH 30JIOIUIAKOBHX BIJXOJIB i BHOIp BiAIMOBIIHOrO Crioco0y aKTUBAIlii
30114, 10 OOYMOBJIIOE 3MiHY SIK (Pi3MYHOTO CTaHy, TaK 1 XiMIYHOT'O CKJIAAy BHXiIHOI CHPOBHHU;

» 000B’SI3KOBE BBEICHHS /0 CKJIaQy 30JIOHANIOBHEHMX B’SDKyYMX CHCTEM IUIacTU(iKyrounx abo
KOMIUIEKCHUX JJOOABOK, III0 MICTATh KPIM IUIACTU(IKYOYO0T JOOaBKU, AKTUBHY MIKPOKPEMHE3EMHUCTY
abo amOMOCHIIIKATHY CKJIQJIOBY, IO TOIMEPE/Kae YTBOPEHHS Ha TI3HIX CTaisiX TBEPIiHHS
BTOPUHHOTO ETPUHTITY;

»  BuOIip TUNy macTuikyrouoi J00aBKH Ma€ 3MiHCHIOBATUCS 3 ypaXyBaHHSIM XIMiKO-MiHEpaIOTi4YHOTO
CKJIaJly 30J1M Ta MOIU(IKYIOUUX MIHEPAJIILHUX T00aBOK.

®ocorincosi Bigxomu € moGIYHUM MPOAYKTOM MPH BUPOOHULTBI POCPOpHOI KUCIOTH EKCTPaKIiHHUM
ciocoboM. B 3amexHOCTI Bif TeMIlepaTypHO-KOHIIGHTPALifHUX YMOB po3kianaHHs (ochaTHOI CHPOBUHH
TBepa daza cynbdary KanbIlifo MOXKe OyTH Ipe/iCTaBlIeHa OHIEIO0 3 TPHOX POPM: UT1APATOM, HAMIBTiIpaTOM
a00 aurigpuroM. Docorincopi BiIXOIU MOXKHA BIHECTH J0 TIIICOBOI CUPOBUHH, OCKUIbKKA BOHU Ha 80-95%
CKJIAJIAFOThCS 3 cylbdary Kanblito. XiMidyaui ckiaj ¢pocdorincy Binaunpkoro BO "XimMnpoM" HaBeneHo B
Tabnuui 4.

Tabnuus 4
Ximiunmii ckaan pocdorincis BO "Ximnpom'" m. Binanns
OCHOBHI CKJIaJI0B1 Buicr, % no maci
tdochorincomuriapar docdorincomiBriapar
3arasnbHe P2Os 0.5-1.5 1.2-15
Bonopo3zuunsi P20s 0.1-0.7 0.7-2.0
Ca0o 22-23 25-28
SO 38-39 45-47
F 0.1-0.2 1.2-15
Bopna rirpockornivna 21-29 18-22
Boxa kpucranorigpatHa 19-21 5,5-6,5

Hacunna ryctuna gocdorincy € BeTu4rHa 3MiHHA 1 3aJICKUTh BiJl BOJIOTH, (PpaKIifiHOrO CKIay i CTYIICHIO
yimrieHeHHsS. Docdorinc - maTepian, SKAH TyXe JIETKO CTHCKAEeThes. llpm HOro cTHCKaHHI TPOXOAWTH
3MEHIIICHHS TOPUCTOCTI, BUTICHEHHS abo mepemimieHHs Bojoru. IloBHa Bosoricte (ocdorimncy ckiamae
puban3HOo 66%. MakcuMansHa MOJIEKYJISIpHA BOJIOTICTh AOPIBHIOE 15-16% 1 XapaKkTepu3yeThCs BIACTUBICTIO
(hocorincy yrpuMyBaTH BOJOTY CHIIaMHU MOJIEKYIISIPHOT'O 3UEIUIEHHS MK YacTHHKaMu (ocorimncy i BOIu.

[IupoxkomacmTabHOMY BUKOpUCTaHHIO (hocorincy mepemkomKaTh Horo crernudidai 0coOIMBOCTI:
arperaTHUil CTaH, BHCOKAa BOJIOTICTh, HAasBHICTH (PochopHOI 1 CIipYaHOi KHCIOTH Ta BOAOPO3UMHHHX
MIKIITTUBHX CIIONyK (ocdopy i hropy.

[pucytHi y ckmani docdorincy 3amumkn BiTsHOI GocopHOi 1 cipyaHOi KHCIOTH, PO3YMHH CONEH —
MOHOKaJbIlifipoctary, aukameiiidhocdary 1 iHII, CIOBIUTHHIOIOTH TYXXaBIHHA 1 3HIDKYIOTh MIIHICTh
IeMeHTHUX B’ sokyunx [33]. BugineHas ¢propucTux rasiB mpu TEMIOBiH 00poOIIi yCKIaJHIOIOTh TEXHOIOTI0
BHpPOOHUIITBA OyJiBenbHUX MatepianiB. IlizBuimeHa KUCIOTHICTh CHPOBHHHOTO MaTepialy MPUBOIUTH JIO
Kopo3ii obnagaanHg. HoBocTBOpeHi cyiabdhaTi HaTpito, KaJliio Ta KaJbI[if0 MAIOTh TEHIEHITIF0 BUIUIATHCH Ha
MOBEpXHi BUPOOIB TpH iX BUCHXaHHI, Y BUTIIAAI BUCOJIB. TOMy BHKOPHCTaHHS HEOUHIIEHOTO ¢ocdorincy
YCKJIaIHIOE OTPUMAaHHS TIilICOBOrO B’SDKYYOTO 13 3aI0BUITBHUMH MEXAHIYHUMH BIIACTHBOCTSIMH. 3MEHIITUTH
KOHIIEHTPAIliI0 3JIMIIKIB KHCIOT MOXXKHa 3a paxyHOK BimmmBanHs [lomepenns BimmuBka ¢ocdorincoBoi
CHUPOBMHHU BHMAara€ JONATKOBUX 3aTpaT Ta IPUBOAUTH IO HOBUX BHIIB BiIXOAIB — KHUCIHMX CTOKIB, fKi
HEOOXiTHO YTHITi3yBaTH.

®ocdorinc BUBUABCS, K CUPOBHMHA JUIS OTPUMAHHS TiICOBOTO B'SXKYYOro, a TaKOXX IMpPHU BUTOTOBJIEHI
LEMEHTY SIK Jo0aBKa AJIsl PEeryjloBaHHS TEPMiHIB TYXaBiHHA LeMeHTHoro Ticra. OmHak uepe3 Te, IIO
tdocorirnc 6e3 crmemianbHOI MIArOTOBKH (BHUCYITYBaHHS Ta OpWKETYBaHHS) HEMOXKIMBO BHUKOPUCTATH 3
TEXHOIIOTTYHOI TOYKH 30py, TaKHH CIOCi0 yTwimi3allii 3HalIIOB BUKOPUCTAHHS JIUIIe B TUX KpaiHaX, SKi He
MaloTh MPUPOAHOTO TircoBoro kameHto. Tak B SmoHii, Beck ¢ocdorinc BUKOPUCTOBYETHCS B IIEMEHTHIN
ITPOMUCIIOBOCTI.

Teopernuno Oe3BimxonHa yrmimizamis ¢ocdorincy MoXKe AOCATaTUCh NDISXOM peajlizailii MOBHOTo
TepMIYHOr0 po3KiafaHHsa cynbdary kaibmito g0 CaO i SO, SO; MOXKHAa BHUKOPUCTATH JIsi OTPUMAaHHS
cipuanoi kuciotn, a CaO BHMKOPUCTOBYBAaTH Yy BHUIVIAAI HEramleHOro BamHa a0o0 y CKIaldi KIIHKepY
noptiananeMenty. HemomikoM Takoi TexHosorii € BUCOKa TeMmIepaTrypa oOpOOKH, sika CTAaHOBUThH Oijblie
1450 °C [33-34].

40 HAVKOBO-TEXHIYHUIA X YPHAJ “CYYACHI TEXHOJIOI'T, MATEPIAJIM I KOHCTPYKIIII B BY JIBHULITBI”



BYIBEJIbHI MATEPIAJIM TA BUPOBI

Haii6inpm epexTuBHUM cr1ocoO0M BUKOpHCTaHHS (ocdorincy B OyNiBHUITBI Ha HAITYy JYMKY € pO3poOKa
Ta OTPUMaHHS OE3KIiHKepHOro QocdaTHoro, MeranodochaTHoro Ta Merano3onodochaTHOro B’SHKYUOro.
J71s TaKOTO THITY B’SKYYOr0 HE OTPiOHO BUTpavyaTH 3HAUHI €HEepreTHYHI PECYPCH Ta BUKOHYBATH MOIMIEPEAHIO
o4HCTKY (hocdorimnca Bill IKIATMBUX PEUOBHH.

OcHoBHHM TporiecoM npH cuHTe3i pochaTHOoro B’ smxydoro (OB) e pozunnenHs y pochoprux xucmorax
OKHCHUX 3’€JIHaHb. PeryitoBaHHs IIbOT'0 MPOIIECY MOJIATae y BHOOPI KOHIICHTPAIIIT KMCIIOTH, XIMIYHOTO CKJIATy
3’€IHAHHA, K€ BMILIye KaTiOH, HOro onTHMaibHOI MO PO3UMHHOCTI MoaM(ikallii, a TakoX crnocody Horo
BBEICHHS B PEaKIiiHYy CyMill i TeMIepaTypHUI pexxuM cuHTe3y. KpiM TOro mIBHAKICTH MPOIECiB B3aEMOIIT
MOXHA PEryJIOBaTH, 3MIHIOIOUHM PEAKIiiiHy aKTHBHICTh HAIIOBHIOBAYa YIILIbHEHHSM, YKPYHMHEHHSIM HOTro
YaCTUH, BUKOPUCTOBYIOUH JMCIIEPCii OKHUCIEHOr0 METaJeBOro HallOBHIOBaYa, MACHBYIOUM KOMIIOHEHTH SKi
HaJMIpHO aKTHBHO pearyrTh [35].

[HTEHCHBHICTh B3a€MOJIii KOMIIOHEHTIB y QocaTHUX cucTeMax THUIMY "OKCHA — KUCIIOTa" 3aJIeXHUTh BiJ
3apsily KaTioHa, iI0HHOTO pajiiycy Ta eJleKTpOHHOI KoH(irypamii. TpuBasicTh TBEpJHEHHS TaKHX CHCTEM
MOXKHA PEryJIOBaTH, BAKOPUCTOBYIOUH Pi3Hi 3’ €qHaHHs. [ 3a0e3neueHHs ONTUMAIILHOTO TEMITEPATypHOTO
PEXUMY Ti€i UM iHIIOI peakilii JOIIILHO KOMIIOHYBAaTH B OJIHIN cymimni pi3Hi okcuau, Hampukiaa, CaO ta
FeO, Fe;O3 , FeO i 1.1 [36].

Cepen 3a1i30BMIIIYIOYMX JHUCIICPCHUX BIJIXOMIB sKI HEOOXIJTHO BHUKOPHUCTOBYBATH JUIS CTBOPEHHS
MetanodochaTHOro Ta MeTan030710()ochaTHOrO B’SHKYUOro - METaJIeBl IIJIaMHU IAPUKOIIIITHUITHUKOBOTO
BUPOOHUIITBA Ta YEPBOHUH OOKCHUTOBHH IIJIAM.

[lnamMy  MIAPUKOMIAIMIMITHUKOBOrO BHPOOHUIITBA TPAKTUYHO HE TMepepoOiseThcs 4Yepe3 BHUCOKY
JIMCTIEPCHICTh 1 BMICT MAaCTHIILHO-OXOJIOJDKYBAJILHUX PEYOBUH. BOHW YTBOPIOETBCS IMPH BUTOTOBIICHHI
migmunHUKIB i3 ctajai HIX—15. IpouenTHui BMIcT 3aiiza ckianae 86,3 +87,96%. CepenHiit po3Mip 4aCTHHOK
nwamy cknagae 2x10° m. TTutoma moBepxHs JaHOro MopomKky jgocsrae 0,5 + 2x10° m2/xr. Tpu 36epiransi
[UIaMy y BIIKPUTHX BiJBajax BiOYBaeThCsA TIIMOOKE OKMCIICHHS 3aji3a 1 BUCHXAHHS BOJHUX CKIIAJOBUX
MaCTHIIbHO-OXOJIO/DKYBaIbHUX pedoBHH. OkcuaHuil map ckinanarots reMatut (FeoOs), marnerut (FesOs),
foctut (po3unH Fe Oz y FeO), mamigokput (FeO(OH)). Ximiuamii ckian crami HIX-I5 3a pesynapratamu
peHTreHo-(hIyopeceHTHOT O aHajizy, BukoHanuii B IIIM AH Ykpaiau npuBeneHuii B TaOmuIli 5.

Tabnuus 5
Ximiunwii ckaag muiamy craji HIX-15 micist TepMooOpodku 3a pesyabraramu POA
Bwmict enemenris %
C ) Cr Mn Si S P Feiin.
Hlnam micast ookatku | 1,34 2,14 1,06 0,25 0,31 0,06 [<0,03 | ocr.
[IInam oOnuIrOBaHHS 1,72 3,51 0,64 0,25 0,41 0,075 |<0,03 | ocr.

Buau nuiamy

JpyruM BayKIMBHM WCIIEPCHUM 3aJTI30BMIIIYIOYMM BiXOIOM MJIsi CTBOPEHHS MeTranodocdaTHoro Tta
Merano3onodochaTHOrO B’SKy4Oro € 4UYepBOHUI OOKCHTOBHI mnulaM. BOKCHMTOBMI depBOHUWIT muIaM
YTBOPIOETHCS SIK TIOOIYHUN TPOMYKT TEepepoOKH MpU BUPOOHHUIITBI amfoMiHi0 3 OokcutiB. CKian mmamy
3alIeKATH Bifl OOKCUTY, IO MEepepobIseThes, 1 cmocoly ioro mepepoOku. XapakTepHa prca OOKCHTOBUX
IUTaMiB, OTPUMAaHUX CITOCOO0M batiepa - BUCOKHUI B MICT OKCHIIB 3aJTi3a Ta aioMiHif0. MiHepaJoridHuH CKIIa
0aifepiBCHKUX IIAMIB MTPECTABICHUI B OCHOBHOMY CITOJTyKaMH 3alli3a: TeMaTHTOM, a TAKOXK TiIporpaHaTaMu
1 TigpoaFOMOCHITIKATAMHA HATPIIO.

UepBoHMIA TUTAM OKPEMHX TIMHO3EMHHUX 3aBOJIB JOCIHIKYBaBCS SK A00aBKa, IMIO MiABUIILYE MEXaHIYHY
MIITHICTh OETOHIB. Alleé KOMIUIEKCHI MOCTiKeHHSI OOKCHTOBHX IUIAMIB y CKJIaai Merano3onodochaTHoro
B’SDKYYOT0 HE TIPOBOJIIINCSA. BUCOKMI BMICT OKCHIIIB ailfOMiHiIO Ta 3aii3a ( Tabxa. 6) i oOMexeHa KUTbKICTh
OKCHIIB KaJIBI[if0 HE J03BOJISAE PO3TISAIATH HOro SIK OCHOBHY CHPOBHHY s B’ sKyuuX. IIpore iioro Mmoxxaa
3aCTOCYBATH SIK aKTUBHY J00aBKy AJIs1 MeTan030510(ochaTHOro B’ sHKyUOro, BpaXOBYIOUH HOTr0 KOMIUICKCHUN
XapakTep BILUTUBY Ha (i3UKO-MEXaHIUHI BIaCTUBOCTI.

Tabnuis 6
BMicT okcuiB B cKJIajli YePBOHOI0 HLJIAMY
Oxcuau SiO?_ Ti02 A|2 O3 Fe, O3 CaO Na, O P, Os V> Os B.II. II

Macosa
JIOJIst 9,5-11,1 |4,4-5,6|117,0-19,0 {39,0-43,0 |7,6-95 |6,2-6,9 |0,2-0,3 |0,2-0,25|7,9-10,5
OKCHIIB, %
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OnHuM 3 OCHOBHHMX LUIAXIB YTHIi3alii 4epBOHOrO muiaMy B cdepi OyAiBeIbHOrO BHPOOHHITBA €
BUKOPUCTAaHHS HOTrO SIK 3ai30-TJIMHO3EMHUCTUH KOMIIOHEHT CHPOBHMHHOI CyMilli MpH BHUTOTOBJIEHHI
MOPTIAAHAIEMEHTHOTO KIIIHKepY. B CcBOIX MOCTIKEHHSX aBTOPW BCTAHOBWJIM, IO CHPOBHHHI CyMilli, IO
MICTATh YEPBOHUI IIIaM, BiAPI3HIIOTHCS BHCOKOIO PEAKTUBHOIO 3[aTHICTIO MPU BUIIANIOBaHI, OCOOJIHBO B
MEKax TeMIepaTyp, IO BiAMOBIAAIOTh MPOXOMKEHHIO peakiliii y TBepaiit ¢azi. Okcup 3amiza i ayrd, 1o
3HaXOAATHCS B LIJIaMi, 3HWKYIOTh TEMIIEpaTypy MOsIBH PifKoi (as3u, 0 CIPHUATINBO BIUIMBAE HA peaKmiiHy
3MATHICTh OKCUY KaJbIIil0 PH BUMAJIIOBaHHI KiIiHKepy. CHpOBHHA, 110 MICTHTh YEPBOHUI IIIJTaM, HE CXMIIbHA
JI0 pO3IIAPOBYBAHHS 1 Ma€ MiIBUILIEHY PyXJIMBICTb MTPU 3HWKEHiN Bojorocti [37].

3 BpaxyBaHHSIM BHILIE HAaBEJCHOTO TEOPETHYHOrO OOIPYHTYBaHHS BHKOPUCTAHHS 30710 MUIAMOBHUX
BiIXOMiB, ocdorincy, MeTaaeBux IUIaMiB, aBTOpaMH OTPUMAaHO YAOCKOHAJIEHE KOMILJIEKCHE Oe3KITiHKepHe
Metano3oioochaTHe B’sbKyde Ha OCHOBI (hoc(OrincoBuX BiAXOMIB, METAIICBUX IIIAMIB MiAIIMITHUKOBOTO
BUPOOHWITBA, OOKCHUTOBMX IUIAMiB Ta 301M-BHHOCY. B Tabmuni 7 mnpuBeneHi ¢isuko-mexaHiuHi
XapaKTePUCTUKH 3pa3KiB KOMILIEKCHOTO MeTano300(gocdaTHOro BsKy4doro.

Tabmnuust 7
@DiznKo-MexaHIYHi XapaxXTepPUCTHKH 3pa3KiB KOMILIEKCHOT0 MeTa103010¢0cGaTHOT0 BIAKYIOT0
Bu 3anizoBMinyo4oro Cepennsi ryctuHa | ['paHuIs MiHOCTI IpU
KOMITOHEHTa 3paskiB, kr/m°® cTHCKy , MIla
®ocdorurnc + BigHoBIeHUIT MeTaneBuii NIIaM 1875 63
BiHHUIIBKOTO MiIIIMITHUKOBOTO 3aBOY '
®ocdorimnc + BinrHoBneHui MeTaneBuii Iam
1920 5,5
+3o0ma-BuHOC
®ocdorimnc + BimHoBneHuit MeTaneBuii noam + 1980 68
YepBoHuii OOKCHTOBHIT IIJIAM '
docdorinc + BigHOBICHUH METaJICBU 1ITaM
o . 1970 7,2
+3oma-BuHOC + YepBoHMIT OOKCUTOBUH TTIIaM

Take KOMIUIEKCHE B’ SDKyUe MOJKHA BUKOPHCTOBYBATH ISl BUTOTOBJICHHS JKapOCTIMKUX O€TOHIB. B sKOCTI
OKCHUIHOTO KOMITOHEHTY B’SDKYYOro HAWOUIBII MJOIIIFHO BHKOPHUCTOBYBATH 3aJII30BMIIIYIOUl BiIXOIH
TIPOMHUCIIOBOCTI METaTI000pOOHNX BUPOOHMIITB, SIKI MPEICTABISAIOTE COOOI0 TOHKOIWCIICPCHUN METaJICBHMA
[IUTaM Ta YePBOHUN OOKCHTOBHIA IIJIaM 3 BUCOKUM BMICTOM OKCHIIB 3aji3a Ta aJTIOMIHIIO.

OTpuMaHi MO3UTHBHI PE3YJIbTATH JOCTIIKEHD (DI3UKO-MEXaHIYHUX BIACTHBOCTEH 3pa3KiB MiATBEPIKYIOTh
JOLUTBHICTD TPOOBKEHHS MONANBIINX HAYKOBHUX JOCHTIIKEHb. 30KpeMma, I MiABUIICHHS MIITHOCTI Ta
MOKpamieHdst  iHTecudikamii  TBepAiHHS  TepembadaeTbcs  MOfaBaHHSA 1O  CKIaay  CyMIiIler
MeTano3onodochaTHOro B’SHKYHOro MPUPONHUX MiHepadbHHX Mo0aBok. [licis omrmmizamii perentypHo-
TEXHOJNOTTYHUX (PaKTOpPiB KOMIUIEKCHOTO OE3KIIIHKEPHOTO B’SDKYYOTO IJIAHYETHCS BHBUYEHHS CIEiaTbHIIX
BIIACTHBOCTEW BHPOOIB OTPUMAaHHUX HAa OCHOBI TaKOTO B’ SDKY4OTO.

BucnoBxu

TakuM 9UHOM, MOXJIMBICTH BHKOPHUCTAHHS THX UM IHIIUX IPOMHCIOBUX BiJXOIIB JJIs BUPOOHHIITBA
B'SDKyYMX PEYOBHMH BH3HAYAETHCSA PIZHOMAHITHICTIO BJIACTUBOCTEH BUXIMHOI CHPOBHHHU, CTYHEHEM ii
MIATOTOBJICHOCT] IS 3aCTOCYBaHHA y OymiBHHUITBI Tomio. Lli BiaMiHHOCTI MaroTh OyTH BpaxoBaHi s
BHSIBIICHHSI €KOHOMIYHO{ e()eKTUBHOCTI iX BHKOPHCTAaHHA. J[JI1 KOXKHOTO BiXOMy HEOOXiAHO BU3HAYUTH HE
JUTIIe HAailOLThII panioHaTFHUH cIIoci0 mepepoOKw, a i BinmoBigHy cepy 3acTocyBaHHS.

B pesymprari NpOBENEHUX JIOCTI[KEHb BCTAHOBJICHO, IO TUIBKM KOMIUIEKCHE BHKOPHCTAHHS
MPOMHCIIOBHX TEXHOT€HHUX BIIXOMIB JIO3BOJHUTH I1X €(QEKTUBHO BHKOPHCTOBYBATH NpPH BHUTOTOBIIEHI
OyaiBenbHUX BUPOOIB.

Ha ocHOBI mpoBeneHWX JOCHIIPKEHb Ta pe3yibTaTiB IHIIMX HAyKOBIIB MOXKHAa CTBEp/KYBATH, IO
OCHOBHHMM  CTPYKTYpOYTBODIOIOYMM  KOMIIOHEHTOM y  CKJaJi  KOMIUIEKCHOIO  O€3KIiHKEpHOro
MeTtano3onodocdaTHoro B’ spKkydoro € pocdaru 3amiza.

BpaxoByroun Te, MmO BHpPOOHHITBO OyHiBENPHUX MaTepialiB HAISKATh [0 4YHCIa HAHOUIBII

MaTepialoMICTKUX Taly3edl IPOMHCIOBOCTiI, BUKOPHCTAaHHS MPOMHCIOBHUX BIXOMIB SK CHPOBWUHH IPHU
BUTOTOBJICHHI Oy/iBETbHUX MaTepialiiB CYTTEBO 3HU3UTh BUUEPIIAHHS PHUPOIHUX PECYPCIB.
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PROSPECTS FOR THE USE OF MAN-MADE RAW MATERIALS
IN THE PRODUCTION OF COMPOSITE BINDERS VINNYTSIA
NATIONAL TECHNICAL UNIVERSITY

Vinnytsia National Technical University

The aggravation of the economic and environmental situation in Ukraine necessitates the development of new efficient
technologies for the processing and use of industrial technogenic waste from the thermal power and chemical industries. Such
technologies should ensure the maximum degree of use in the production of high-quality efficient building products. The choice
of technology for the preparation, processing and use of industrial waste depends on the chemical, mineralogical, granulometric
composition and method of production. Despite the fact that such wastes are used mainly as inert fillers, their overall use remains
low. The share of their use in the manufacture of building products is 5-12%, at the same time, the manufacture of building
products requires additional energy costs.

Many industrial and municipal wastes, which are of great practical interest, remain insufficiently demanded for various reasons.
In this regard, the popularization of the likely directions for the introduction of industrial waste and the effect achieved in this case
is of fundamental importance. One of the main industries for the integrated use of waste is the industry of building materials, where
this raw material can act as the basis for the creation of new highly efficient materials. Predicting the properties of such materials
is a rather difficult task, the solution of which can be achieved through the formation of a systematic approach to determining
quality indicators, as well as predicting and regulating the properties of materials depending on the goals and objectives solved
by builders and technologists in the manufacture of building products.

Key words: industrial waste; building materials; complex binder.
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