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BCTYII

Ha cywyacHomy etami po3BUTKY OyJIBEJIbHOI raiysi, y 3B 43Ky 31 3po-
CTaHHSIM BapTOCTI €EHEPrOHOCIIB, 3pOCTA€E BAPTICTh OYyIBETbHUX MaTEpialliB
1 BUpoOiB. OHUM 13 HAPSAMKIB 3HIKCHHS iX COOIBapTOCTI € 3MEHIIICHHS
BUTpPAT €HEPrOEMHUX KOMIIOHEHTIB 32 PAaXyHOK BUKOPHUCTaHHS MOOIYHUX
MPOJYKTIB MPOMHCIOBOCTI, TAKUX SIK BIIXOJIW €HEPreTUYHOI MPOMUCIOBO-
CTi (3071a-BUHECEHHS), METaTypriiHOT MPOMHUCIOBOCTI (OOKCUTOBUH IIIJIaM)
Ta BUJOOYBHOT MPOMHCIOBOCTI (BigX0au KaMeHepi3aHHs). IX mepepobka i
3aCTOCYBaHHS BUT1IHI SK 3 €KOHOMIYHOiI, TaK 1 €KOJIOTIYHOI TOYKH 30Dy,
a/pke BiI0YBA€EThCS 3BUIBHEHHS IUJIOII 3HAYHHMX 3€MEJIbHUX YTi1b BiJ HaKO-
MAYEHUX BIJBAJIIB IIKIIJIMBUX TEXHOTCHHUX BIJIXOIB 1 3HUKEHHSI BUTpAT
Ha iX cKJaAyBaHHA Ta yrpuMmaHHsA. B Ykpaini 13 1,5 mupa T npupoaHux pe-
CYpCIB, fIKi TIOPIYHO BUKOPHUCTOBYIOTHCSI Y BUPOOHHIITBI, O1JIbIIIa YacTHHA
hne y Bigxoau. O0cAr HaKOMMYEHUX TBEPAUX BIAXOIB 1I00YBHOI, €HEpTe-
TUYHOI, METAJIypriiHOi Ta IHIIMX Trajgy3ed MPOMHCIOBOCTI NEPEBUIILYE
17 Mapa T 1 mWopiyHO 3pocTae Ha 1 Mupy T.

ExoHOMIUHI Ta €KOJIOT1YHI MpOOJIeMH, OB ’sI3aHi 3 BUPOOHHUIITBOM
MOPTJIAHAIIEMEHTY, 0OYMOBIIIOIOTh HEOOXI1THICTh HOTO 3aMiHU Ha KOMITO3H-
IIHI B SDKY4Yl CUCTEMH. 3aCTOCYBaHHS KOMITO3UIIIMHUX B’SDKYYUX JT03BO-
Jsi€, TPU HE3HAYHMX BUTPATAX LIEMEHTY, OTPUMYBATH €()EeKTHUBHI HU3bKO-
MapoyHi B’ DKyl 13 3aJaHUMU (DI3UKO-MEXaHIYHUMU BIACTUBOCTSIMHU.

Tomy cborogH1 0COONHMBY aKTyallbHICTh HaOyBa€ 3/IIHCHEHHS] HOBHUX
HAyKOBUX PO3pOOOK, CIPSMOBAHMX Ha CTBOPEHHS €(EeKTHUBHUX Oy/Ii-
BEJIbHUX MaTepialliB Ta PeCypco30epirarouux TEXHOJOTH 3 MiIHIMaJIbHUM
BMICTOM €HEPrOEMHHMX KOMIIOHEHTIB. 3aMiHa €HEProEMHUX KOMIIOHEHTIB
BiIXO/aMH BUPOOHUIITBA 32 PAXyHOK iX aKTHBAIlli TO3BOJUTH BUPIIITUTH
OPUKJIaJHI 33aJ1ayl BUKOPUCTAHHS BIJIXOJIB MTPOMMCIOBOCTI B OY/1BEJIBHO-
My KOMIUIEKC1 Y KpaiHH.

OcHoBHa cxema TpaHc(popmalli IPUPOJHUX PEUOBUH Yy TMPOIIEC] Cy-
CIIJILHOTO BUPOOHMIITBA: MPUPOAHI PECYpCHU—CUPOBUHHI MaTepiaau—KiH-
IIeB1 CMOKUBY1 MPOAYKTU abo HamiBpaOpukatu. Hemae Ttakoi ramysi mare-
plajJbHOTO BUPOOHUIITBA, /1€ O MpoIleC MEePETBOPEHHS BUKOPHCTOBYBAHHMX
pecypciB  gocsaraB 100 %. Bumobytoxk 1 mepepoOka MaTepiaibHO-
CHEPreTUYHNX PECYPCIB HABITh Y paMKaxX OKPEMHUX TEXHOJOTTUHUX MPOIe-
CiB TaKOX CIPUYHUHSIOTH YTBOPEHHS MOOIYHMX MPOAYKTIB BUPOOHMIITBA.
Tak nanpuknan, npu nepepoOii OOKCUTIB METOAOM ,,baliepa” rojioBHUM
BHUJIOM TBEPJMX BIAXOIB, IKI BUHUKAIOTh MPU BUPOOHUIITBI TJIMHO3EMY, €
yepBOoHUM uiaM. Ha ogHy TOHHY ramHo3emy npunazaae 1,7 TOHHU 4epBo-
HOTO nuamy. Po3MimenHs Ta 306epiranHs miamiB moTpedye BEIUKO1 TepH-
TOp1i HEMOJAJIK MiANMPUEMCTBA Ta BUMAraloTh 3HAYHUX KOIITIB Ha BJjalll-
TYyBaHHS IIJTAMOCXOBHIII 1 iX €KCIUTyaTalito. TaKo MOripIIyloThCs CaHITa-
PHO-TIT€HIYHI YMOBHU HaBKOJIMIIIHHOTO CEPEJOBHINA, MOXKIMBO 3a0py/-
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HEHHs JIyraMd HaBKOJIMIIHIX PiK Ta 03ep, Hee(peKTUBHE BUKOPUCTAHHS 3€-
MEJTb.

BuxopuctanHs B1IX0/1B MaJUBHO-EHEPreTUYHOTO KOMILIEKCY YKpa-
iHM pernaMeHTyeThcsl BiAnoBiaHOW [epxkaBHoro mporpamoro (IToctanosa
KMY Big 15.09.99 p. Ne 1033). Ha nepiox no 2005 poky ocHOBHI 3aiadi
nporpamMu cHopMyJsibOBaHI TaKUM YMHOM: BIIPOBA/KEHHS €()EKTUBHUX
MPOEKTIB YTUIIi3aIlil BIAXOAIB; OpraHi3ailisi HayKOBO-JAOCTIAHUX 1 KOHCTPY-
KTOPCHKUX POOIT 31 CTBOPEHHS MEPCHEKTUBHUX pecypco30epiraroumx Tex-
HOJIOT'1#; 3a]y4eHHs KOIITIB yCiX 3aIliKaBJICHHX CyO'€KTIB TOCIOAAPCHKOI
JUSTTBHOCTI HE3aJIeKHO BiJl (OPM BIACHOCTI; CTBOPEHHS CUCTEMH MOHITO-
PUHTY B1IX0/1B, IHPOPMALIIIHOTO 1 KaApOBOro 3a0e3nedeHHs [1].

Po3mmpenHss BUKOpUCTAHHSI BTOPUHHOI CHPOBHUHU J03BOJISIE OLIBII
OTIEPaTUBHO BUPINIYBATH PECYpPCHI 1 ekojoriuHi mpooOsemu. Ilpu mpomy
TOJIOBHHM HAIPSIMKOM HAayKOBO-T€XHIYHOTO MPOTPECy € CTBOpPEHHS Ta
BIIPOBAXKEHHS Y BUPOOHUIITBO PECYPCO- 1 eHepro3zoepirarounx 0e3BIIX0/1-
HUX TEXHOJIOT1H Ta BUPOOHUUTB, IPH POOOTI SAKUX yCl KOMIIOHEHTH CHPO-
BUHHU, 110 JOOYBa€ThCA 1 MEPEPOOIIETHCS, BUKOPUCTOBYIOTHCS OIAJIJTMBO
Ta B IOBHOMY OOCS3I.

[Iporec MexaHIuHOI akTHBAllli NMpU MOAPIOHIOBaHHI MaTepiajiB J0-
3BOJISIE BIAKPUTH HOBI MOMJIMBOCTI B TEXHOJOTTYHOMY IPOIIECI TIEPEPOOKH
CUPOBUHHU. UHMCICHHUMHU JOCIIPKCHHSAMU [2, 3] BCTAHOBJICHO, IIIO B IIPO-
I[eCl aKTUBAIll MaTepiaiiB BiIOYBAEThCS 3MiHA €HEPreTUYHOTO CTaHy pe-
YOBHUHH IIiJT JII€10 MeXaHI4HOI eHeprii. [le moB’s3aHo 31 3M1HOIO KpUCTaIiy-
HUX I'PAaTOK PEYOBHMHM, 3MIHOIO BHJIIB XIMIYHOI'O 3B’SI3Ky Ha MOBEPXHI U y
MIMOMHHUX IIapax peYOBUHU, €JIIEKTPU3ALIEI0 TOBEPXHI TA IHIIUX SIBULI.

[IpakTHyHe 3HaUYEHHS HAa CHOTOJHIIIHIN I€Hb Ma€ BUKOPUCTAHHS Ye-
PBOHOTO OOKCHUTOBOTO ULUIAMY JJisi OTPUMaHHS pPI3SHOMAHITHUX BUMIIB
B’SDKYUYMX 3 3aJIaHOIO0 MILIHICTIO IIPU CTUCKY Ta 3TMHI, HEOOX1JHOIO BOJOC-
TIMKICTIO Ta MOJIMIIEHUMH TEXHIKO-€KOHOMIYHUMH MOKa3HUKaMH. 3acTo-
CyBaHHSI OOKCUTOBUX IUIAMIB JI03BOJUThH PO3MIMPUTA HOMEHKIATYPY O€To-
HIB, Mali’Ke HE 3MIHIOIOYH ICHYIOY1 TEXHOJIOT1] BUTOTOBJICHHS OETOHIB.

B mHami#t  po0GOTI pO3rISgaEThCa PO3pOOKA  MaJTOKITHKEPHHUX
B’SDKYyYHMX PEYOBHH HAa OCHOBI MEXaHOXIMIYHO aKTMBOBAHOTO KOMILJIEKCHO-
IO 30JI0IIJIAMOBOIO B’SDKYYOTO, IUISIXOM BHSIBIIEHHSI 3aKOHOMIPHOCTEN Me-
XaHOXIMIYHOTO BILIUBY Ha aKTHBAIlII0 KOMIUICKCHOTO B’sDKy4doro ta ¢op-
MYyBaHHS CTPYKTYPH 1 BIACTUBOCTEH.



PO3JLT 1
BUKOPHUCTAHHS BUIXO/IB ITIPOMHUCJIOBOCTI JJISA
OTPUMAHHSA MAJIOKJIMHKEPHUX B’ SDKYUNX

1.1. JouiibHicTH BUKOPUCTAHHA BiAXOAIB MIPOMHUCJIOBOCTI 1JISl OTPHU-
MaHHA 0AaraTOKOMIIOHEHTHHUX B’SI’KYYHX CHCTEM

BucnaxkeHHs 3amaciB SKiCHOT MPHUPOIHOT CHPOBUHU CTPUMYE 3POC-
TaHHS BUPOOHUIITBA Oy/iBENBHUX MarepiaiiB. ¥ TakKMX yMOBaX IMiJABHUIILY-
€THCSl POJIb HOBUX TEXHOJIOT1M BUTOTOBJIEHHS OyHIBEJIbHUX MarepiajiB Ha
OCHOB1 BTOPWHHOI CHPOBHHHM — MOOIYHMX MTPOIYKTIB TIPHUYOJ00YBHHX,
XIMIYHUX, TETUIOCHEPTeTUIHNX, METATYPTIHHAX Ta 1HIIUX BUPOOHHUITB. SIK
IPaBUJIO, BTOPUHHA CUPOBHHA HE Ma€ HEOOX1AHUX BJIACTUBOCTEH, 5Kl O J10-
3BOJISLJIM 1XHE €(PEKTUBHE BUKOPUCTAHHS B OyAiBeIbHIN 1HIYCTpli. OTHUM 3
MEePCIIEKTUBHUX HAIPSMKIB MOJIMIIEHHS SKOCTI CHPOBUHHUX KOMITOHEHTIB
y BUPOOHUIITBI OYyJiBEIbHUX MaTepialliB € iX MEXaHOXIMIYHA aKTHUBAIIis.
3MiHa TEXHOJOTIYHUX BIACTUBOCTEH CUPOBUHH IPH IIOMY IOB'sI3aHA 3 PO-
CTOM €Heprii KpUCTAIYHUX IPAT YACTOK, YTBOPEHHSIM JAE(PEKTIB CTPYKTYPH
Ta 1HIIUX MPOIECIB, BUKIMKAHUX MEXaHOXIMIYHOIO akTuBali€erw. EdexTus-
HE BUKOPHUCTAHHS IMPOIIECY MEXAaHOXIMIYHOI aKTHUBAIlii B TEXHOJIOTISIX BU-
poOHuIITBa OyIiBETFHUX MaTepialliB, 3 OJHOTO OOKYy, BUMAara€ BUBUYCHHS
CKJIQTHOTO MEXaHI3My aKTHBAIlli MarepiajiB, 3 1HIIOTO OOKY, CTBOPEHHS
ONTHMAaJBHUX YMOB peanizallii [poro MexaHizmy npu (popMyBaHHI CTPYK-
Typu OyIiBEIbHHUX MaTepiaiiB.

VY BHUTOTOBJICHHI 3BUYAHUX OCTOHIB Ta PO3YMHIB HEJIOILJILHO BUKO-
PUCTOBYBATH IIEMEHTH BUCOKHUX MAapOK, SKi BHITYCKAIOTHCS IIEMEHTHUMH
3aBoJlaMH Y KpaiHU, TOMY IO iXHS HaJJIMIIKOBA MILHICTh HE BUKOPUCTOBY-
€THCSL.

Tomy cbOroaHi 0COONMBY aKTyalbHICTh HaOyBa€ 3/IIMCHEHHS HOBHUX
HAyKOBUX PO3POOOK, CIPSIMOBAHUX Ha CTBOPEHHS €(eKTUBHUX OyIiBEIb-
HUX MaTepialiB Ta pecypco30epirarouyux TeXHOJIOT1H 3 MIHIMAJIbLHUM BMIC-
TOM €HEPrOEMHHMX KOMIIOHCHTIB. 3aMiHa €HEProOEMHUX KOMIIOHEHTIB Bij-
X0JlaMU BUPOOHUIITBA 32 PAXYHOK 1X aKTHUBAIIl TO3BOJIUTH BUPIIIUTHU MPU-
KJIaJIHI 3a/1a4l BUKOPUCTAHHS BiAXOJIB IPOMHUCIOBOCTI B OYyiBEIIBHOMY
KOMILJIEKC1 YKpaiHu.

Pazom 3 TWM 3HaYeHHS KOHTAKTHOI 30HU B CHCTEMi B SKyde—
MIKpOHAINOBHIOBau (B’SKy4e—3alOBHIOBaY) JOCUTh CYTT€BE MpHU (HOpMy-
BaHHI KOHTJoMepary [3, 4], 3MiIlHEeHHS I1i€i 30HU MPUBOAWTH JIO TIiBU-
IICHHS JOBFOBIYHOCTI MaTepially B LIJIOMY.



1.2. B’soky4i Ha 0CHOBI HU3bKOKAJIbLi€BOI 30/ 1M-BUHeceHHs TEC

Ha cydacHuMX TemjgoBUX €JNEeKTPOCTAHISAX YTBOPIOEThC BiA 35 A0
200 T BimxoniB Ha 1kBTroxa. emexkrpoeneprii. EnexrpocTanilisi cepeaHboi
MOTYXHOCTI J1a€ B pik 61au3bk0 600 THCSY TOHH BIAXOIIB y BHUIJISII 30J10-
[UIAKOBUX CYMIIIeH, $KI 3aiiMaloTh ONU3bKO 6 ra IJIOJOHOCHUX 3e-
Meb [5].

Ha Teputopii Ykpainu HakonudeHo Oibine 100 MIIH. T 30J101171aKOBOT
TEXHOT€HHO1 CUPOBUHU, KIJIBKICTh KO HIOPIYHO 30UIIIY€ETHCS OLIBII HIXK
Ha 10 maH. T [6].

3a maHUMU, HaBEJACHUMH y CTaTTi [7], B YKpaiHi BUKOPHUCTOBYETHCS
0,2 % 3011 TEMJIOBUX €JIEKTPOCTAHIIIN 1 TO, HallYacTie OE3KOHTPOJBHO 1
npumituBHO. Y kpaiHax CH/I BukopuctoByeThess O0mu3bko 3 % 3o070111a-
KOBHX BijxomiB [1].

VY Ttoii xe yac piBeHb yTwiizarii 3o 1 moiakiB 'y CIIA ckmamae
10 15 %, Anrmii — go 43 %, @pantii — 10 55 %, Himeyunni — 1o 67 % [8].

VYce e Bu3Havyae HeoOX1aHICTh Tiepepodku 301 TEC Ykpainu B Oara-
TOTOHaKHOMY BUPOOHUIITB1, HAIPUKIIA]I, TP BUTOTOBJICHHI B’ sDKy4YUX, O€-
TOHIB Ta BUPOOIB HA TX OCHOBI.

Bigxoau enepreTHyHOi MPOMHCIOBOCTI BUKOPUCTOBYIOTh y BUPOO-
HUIITBI 3aMoBHIOBaYiB [9], B soxkyunx peuoBuH [10], moaudikyrounx goda-
BOK [11]. OgHak yacTKka BUKOPHCTAHHS TaKWX BIAXOJIB MPH BHPOOHHUIITBI
B’SDKYYMX PEUOBUH CTaHOBUTH He Oubie 25-40 % [10]. V pobotax [12—
21] noBemxero MOxUHBICTH yTwmizamii 10 90 % TEXHOTEHHHX MPOIYKTIB
IPOMHUCIIOBOCTI, y ToMy yucii 10 50 % 3011, mpu BUPOOHUIITBI KOMIIO3U-
IMHUX B’ SDKYUYHX .

3011M-BUHECEHHS TEIUIOBUX EJEKTPOCTaHLI YKpaiHu — 1€ CKIIOMO-
J10H1 HU3BKOKAJIBIIE€B1 aJTFOMOCUIIIKATHI PEUYOBUHH, TIPEJCTaBIICH] IpiOHO-
JUCIIEPCHUMU MOPOIIKAMH, IO JI03BOJISIE BUKOPUCTOBYBATH iX 0€3 mome-
ay. OnHi€e0 3 HAUOUIBII CYTTEBUX 3arajllbHUX XapaKTEPUCTHK MaJTUBHUX
30JI0IIJIAKOBUX CyMilliell YKpaiHu € 1X MPUHANIEKHICTh 0 KJIACy KHUCIHUX
Ta yapTpakuciaux. [Ipu 3aTBOpeHHI BOJOI0 BOHM HE TBEPAHYTH 1 MPAKTHY-
HO HE MarTh 3/IaTHOCTI 70 TinpaToyTBopeHHs [22, 23]. PeaktuBHa 31aT-
HICTh 30JIM-BUHECEHHS 3a0€3MeUy€ThCs JIY>)KHUM PO3UUHOM, BUJOM BIAIO-
BIJTHUX J00aBOK 1 3aJI€KUTH B1JI 10HHOI CHJIM aJIFOMOCHJIIKAQTHOI CKJIAJI0BO1
Ta XapakTepy JIy>KHOro KoMnoHeHty [10, 24-26].

KoMrmoneHTH, 1m0 CKIaaaroTh NaTUBHI 30JIH, MAlOTh PI3HY PEaKTHB-
HY 3[IaTHICTh. Y BUNAAKYy KpUCTadi3alii B CIIEKU MOABIMHUX a00 MOTpiid-
HUX CIIOJIYK, HANPUKIAJ, BOJACTOHITY, aHOPHTY, MYJITy, 30Jly MOXXHa
BBAXKATH peakiliiiHo3aaTHOI0. KpucTanizaliis B CIEKH OAUHAPHOI CIIONYKH,
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HaIpUKIIAJ, KPUCTOOATITY — O3HAaKa HEJOCTaTHHOI PEAKTUBHOI 3J]aTHOCTI
305 [27].

Ax noBeneHo AochiKeHHsIMU [22, 27, 28], kpuctaniuHa ¢aza 30-
JIOLJIAKOBUX CyMIIIeil MpencTaBlieHa OJIOBHUM YHMHOM KBapIIOM, MOJIbO-
BUMHM IIIITaTaMH, MipokceHamu, amdiOorgamMu, a TaKOX HOBOYTBOPCHHSIMU
aHT1IPUTOM, T€MAaTUTOM, MarHETUTOM, IIMHEISIMU, MYJIITOM, TeJIECHITOM,
BOJUTACTOHITOM, aHOPUTOM, OCITITOM, aTIOMIHATOM Ta ()EPUTOM KaJbIIifo, a
TaKOX MEJUIITaMH, 3aJ113UCTO-KAIBIIIEBUMH MIIPOKCEHAMU Ta 1H.

[leBHY rigpaBiiuHy aKTHUBHICTH B 30J1aX, MOPSJ 13 CKIOMNO10HOIO
dazoro, Mae nerigpaToBaHa Ta amop(dizoBaHa rJIMHUCTA PEYOBHHA. AKTUB-
HICTh 3aJIEXKUTh BIJl MIHEPAJILHOTO CKJIaAy IJIMH, SIKI BXOJSTh B MiHEPAJIb-
HYy 4acTUHY nauuaa [23].

B po6ori [28] BimMiuaeThes, M0 HE3BAXKAIOYM HA BIJHOCHY CTAJICTh
XIMIYHOT'O CKJIaJy 30J1M Ta 1UIaKky ocHOBHI einemeHTH (Si, Al, Fe, Ca) mix
OKpPEMHUMH 3€pHAMU B MEXaX OJHIE] MPOOM 3HAXOIATHCS HEPIBHOMIPHO.
[le cympoBOIKYETHCS TMOSBOIO MOBEPXOHb PO3JLTY, 3pOCTaHHSIM TIOBEPX-
HEBO1 €Heprii, 1, IK HACJ1JI0K, — IJIBUILLYETHCS XIMIYHA aKTUBHICTh MPOJIY-
KTiB CHIAJIIOBAHHS KaMm’ sTHOTO BYT1JUISI.

OT1xe, BUCOKHI BMICT Y 30J11 CKJIONOI0HOT aJTFlOMOCHIIIKaTHOT (pa3u,
HASBHICTh y KPUCTANIUHINA (a3l MOABIMHUX Ta MOTPIAHUX CITOJIYK, a TAKOX
XiMiYHa Ta CTPYKTypHA HEOJHOPIAHICTH, KA CIIOCTEPIra€ThCsi MiXK OKpe-
MHUMH 3€pHAMU 30JIM 200 IUIaKy, BU3HAYA€ PEAKTUBHY 37aTHICTh IUX BiJI-
XOJIIB.

OCHOBHUM  KOMIIOHCHTOM  HHU3BKOKAJBIIIEBOI  30JIM-BHHECCHHS
(70-80 %) € ckiononiOHa amtOMOCHIIKaTHA (pa3a y BUIJISAIl YACTHHOK Ky-
nenonioHoi hopmu po3mipom 1o 100 mxMm [29].

CrpusaTiauBi yMOBH JJIs 1X T1ApaTtallii CTBOPIOIOTHCSA NPH J10JAaBaHH1
TIAPOKCUAY Kamblito ado iakoro ayry [30]. IIpu mpomy 3 ypaxyBaHHSIM
OPUPOAM AKTUBATOpA TiAparailii, TBEPAHEHHS 30JOMICTKUX B SIKYUYUX
KOMITO3HUIIIM MOKHA pO3IJISIIaTU SIK MPOILIEC, 10 MPOTIKAE 3a JBOMA BiJIO-
MHUMH CXEMaMHM: a) peai3allis IyI0JIaHOBOI peakilii; 0) MOoJeItoBaHHs
OPUPOAHUX TPOIECIiB (POPMYBaHHS JTYKHHX Ta JY>KHO-JIYKHO3EMEIbHUX
amroMocuitikaTiB (rpyHTonemMeHnTiB o B. /1. 'myxoBcbkomy).

JIsist oTpUMaHHS JIyKHUX Ta JIYKHO-TTy>KHO3EMEJIIbHIX CUCTEM MOXK-
JUBO TIOETHAHHS IIKHUX JIYTiB a00 METaCHJIIKATy HATPilO 3 KaJIbI[IMMICTKH-
MU Martepiasiamiu [24, 31].

JIist 3MiiCHEHHST TYIIOIaHOBOI peakilii MOXJIMBE BUKOPUCTAHHS 5K
BalHa 1 MOPTIAHIIEMEHTY, TaK 1 TEXHOT€HHUX BUCOKOKAJBIIEBUX MPOIY-
KTiB [32, 33].

B. B. Hupkoga [34], nocnaiuBiiu B’ siKy4dl Ha OCHOB1 CKJIOMOA10HUX
OC3KaNbILIEBUX AFOMOCHIIIKATIB, NOAI0HMX 301aM 1 nutakam TEC, Ta cmo-
JYK HaTpilo, MOKa3aua, 10 MILHICTh B’SKYUUX MIJBHUILYETHCS 13 301JIb-
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meHHsAM BMiCcTY Al,Os;, a TakoX 3HAXOAUTHCA B MPSIMINA 3aJ€XKHOCTI BiJl
riHo3eMucToro Moayist Al,Os/S10,. JocnipKyroun TpoayKTH rigpaTariii
TaKMX B’sDKYYHX, BOHA TIPUHAIIIIA JO BUCHOBKY, IO BOHH TPEICTaBIICHI Ie-
aenoAioOHUMHU (pazaMu JTY)KHHUX T1IpOaTFOMOCHITIKATIB, 32 CKJIAJ0M aHaJo-
TYHUX TPUPOAHOMY aHAIBIIUMY.

Buxopucranss 3011-BUHECEHHS SIK IPIOHOTO 3allOBHIOBaYa B JIETKUX
OeToHax Mae€ TO3UTUBHE 3HAYEHHS: 3HIKYETHCS cepeHs ryctuHa Ha 100—
200 kr/M’ B HOpIiBHSHHI 3 GETOHOM HA IPUPOIHOMY MiCKy. BeTOHHA Cymim
no0pe popMyeThes 1 HE po3mIapoByeThes. BHACTIIOK TiapaBaidHOT aKTHB-
HOCT1 30/ 3MEHIIYEThCS TEPMIH TEIJIOBOI OOpPOOKM Ta E€KOHOMHTHCS
10-20 % uemenry [35].

3ona TEC moxke OyTH BUKOpHCTaHa SIK CHPOBHMHA JJIsi BUPOOHUIITBA
KOHCTPYKLIHHO-031001F0BaJIbHOI BaMHSAHO-30JIbHOI IIeTJu Mapok 75-100
ryctiHo0 1650-1700 Kr/M® 3 FapHAMM TeIUIOTEXHIYHMMH MOKAa3HUKAMH.
BuxopucTanHs 30J1M-BUHECEHHSI B IKOCTI KOMITOHEHTY B’SDKYYOTO Y BHPO-
OHUIITBI CHJIIKATHOT LETJIN JJaJI0 MOXKJIMBICTh 3MEHIIIUTH BUTPATH BalHa Ha
10 %, miABUIIUTHA MIITHICTh CUPITIO Ta TOTOBOI IETJIM, MiABUIIUTUA peHTa0e-
JBHICTh BUPOOHUIITBA [36].

B 3anexHOCTI BiJl XIMIYHOTO CKJIaJy KUIBKICTh 30JIM B CKJIAJi CyMIIIIi
JUTsl BUPOOHUIITBA HI3JPIOBATOrO OeTOHY pizHe 1 nocsirae 50 %. Buxopuc-
TaHHS 30JIM-BUHECCHHS IS BUPOOHHUIITBA HI3IPIOBATUX OCTOHIB Ma€ psij
nepeBar: npu noapioHeHHi ekoHoMHuThes 50 % enekTpoeHeprii; mpu poOOTi
3 CYXOIO 30JI0I0 BUKJIIOYAETHCS CYIIKA; B YMOBAaX BUCOKHX TeMIIEpaTyp Ta
TUCKY IIPU aBTOKJIABHI 00poOLl 30J1a BUSIBJISIE 3HaYH1 ITyL[0JIAHOBI BJIACTH-
BocTi nipu HasBHOCTI Ca(OH), y BonHOMY cepefoBuIIl, 1110 J03BOJISIE 3Me-
HIIUTU BUTpaTu 1ieMeHTy Ha 30—80 Kr; 3HMXKY€ThCS IIUIBHICTh Ta MiJBU-
HIYIOThCS TEIJIOTEXHIYHI BIIACTUBOCTI BUPOOIB; 3MEHILYETHCSI COOIBAPTICTh
npoaykiii [22].

B poGorax [37] exkcrnepuMEHTaJbHO BCTAHOBJICHO MOXKIIHUBICTh
OTPUMAaHHS MIIHUX 1 BOJOCTIMKHX IMPECOBAHUX KOMIIO3HUIIIM 3 BUKOPHC-
TaHHSIM XIMIYHHUX JJOOABOK Ha OCHOB1 KapOOMiTHO(OpMaIIbIET1THOT CMOJIH.
[Toka3aHO TakoOX MO3UTHUBHY pOJIb TAKUX HAMOBHIOBAUIB, SIK LI€OJITOBHI
MOPOIIOK, OOKCUTOBUH IIIJIaM, KMCJa 30J1a, TOMEHHUHN IIJIaK, KpEeMHE3eMU-
CTUH MUJI, TOopija nmopoja mnpu (GpopmyBaHH1 OUTBII HIUTHHOT, MIITHOT 1 BOJIO-
CTIMKOI CTPYKTYpH IMPECOBAHOIO TINCOBOTO KaMeHro. Haibinpin edexTrB-
HO IPOSIBUB c€0€ LEOIITOBHI MOPOUIOK 32 PaXyHOK 3/1aTHOCTI MOro A0 1H-
TEHCUBHOTO OOMIHY 1 HEHAaCHYCHHMX aKTUBHUX IICHTPIB, SIKI CIIPUSIOTH af-
re3ii Mi>k KpUcTajaMu JBOJOHHOTO TINCY 1 TOBEPXHI YACTUHOK LIEOMITY.

B nmpucyTtHOCTI y JOHCIEpPCIHHOMY CEpPENOBUIIl TBEPIIFOYOIO
B’SKYYOIO CHOJYK JIY>)KHUX METaliB Ha NEpIIid CTaail B3a€MOJii BEJIMKe
3HAYEHHS MAa€ MpOLEC aacOpOLIMHO-XIMIYHOTO JUCHEPryBaHHS, IO BH-
3HAYAETHCSA BUCOKOIO XIMIYHOIO €HEPTi€l0 JYKHUX crnoiyk. [Iporec ix nu-
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CHepryBaHHs 3BOJUTHCS 10 po3puBy 3B’s3kiB Si—O-Si, Al-O-Al, Si—O—
Al, o mMaroTh Miclie y ckiionofionux ¢azax [38].

YTBOpeHHsI 1 PO3BUTOK KOHACHCAIIMHOI CTPYKTYpHU OOYMOBJICHO
BUHUKHEHHSIM B TIPOIIEC] aJICOPOIIAHOIO 1 XIMIYHOTO JAUCIEPTyBaHHS KO-
JoigHUX (pakiiii, ki, B CBOIO Uepry, BUHHUKAIOTh B PE3yJbTaTl PI3KOT0
30UIBIICHHS JUCTIEPCHOI (Da3u B OJUHUII 00’ €MY CUCTEMH.

BusHauanbHy ponbk B mpoliecax KOHACHCALIMHOTO CTPYKTYpPO-
YTBOPEHHS B Ty)KHHX LIEMEHTaX Bimirparorh kariomnm Ca’’, siki 3;aTHi sIK
B3aEMOJIIATH 3 KPEMHe- 1 ajJloMO30JsIMHU, Tak 1 OpaTH ydacTb B TBEPJO-
¢da30BHUX peakiisgxX MUIIXOM KaTiOHHOTO OOMiHY 3 Jy>)KHHUMH ioHamu. lle
CYNIPOBOKYETHCS IHTCHCUBHUM 3B’ SI3yBaHHSM KPEMHE3EMY, MICHIs KOJUIO-
imamii JyramMyu BHU3HAYEHOI HOTO KiJTBKOCTI, 3 TPUBAIOYHM IOTIHOJICHHSIM
npotiecy rigparaiii [39].

KartioHn Ta aHiOH J1y’)KHOIO KOMIIOHEHTY BUKOHYE pOJIb KaTajizaTopa
JNECTPYKIIi oJipa3y Miciis 3aTBOPEHHS, a Ha OLIbII MI3HIX CTaAisfX pa3oM 3
OKCHJIaMU KaJbI[i}0 aKTUBHO OEpyTh y4acTh y (hOpMyBaHHI HOBOYTBOPEHb
JY)KHHUX Ta JTy>KHO3EMEJIbHUX T'1JIPOCHITIKATIB.

B Teopii TBepAHEHHs BalHSIHO-30JbHUX B’SDKY4YMX, HaBEICHIA B
npausix K. C. Hapanra, I'. H. CusepueBa A. B. Bomxencskoro, [O. C. by-
poBa, b. H. Bunorpagora [40—42], ocobnuBa poib BIIBOJAMTHCS BOJI SIK
CEpEeNIOBUIILY, B IKOMY B1I0YBA€THCS B3a€EMO/IISI Mi’K BaITHOM Ta KpeMHe3e-
MMICTKHUM KOMITOHEHTOM. [IprdomMy BiiMida€eThCs, 10 PO3ZUUHHICTD Y BOJI
KpEeMHEe3eMy 3pOoCTa€ MpHU MIIBUIIEHHI TEMIIEpaTypHu, a TaKOX MPU BBe-
JIeHH1 XIMIYHUX 100aBOK, B TOMY YHCII JyTiB [22, 26, 43—45].

[HTEHCHBHICTD [IIi OCTaHHIX HA PO3YMHHICTH KPEMHE3EMY 3aJICKHTh,
TOJIOBHUM YHHOM, B1J] CTBOPIOBAHOI HUMU KOHLIEHTpPALi IIPOKCHIBHUX 10-
HIB, [0 BHU3HAYAETHCS CTYMIHHIO AMCOLIAII TIIPOKCUAY KaJlblliio, sKa
cknanae 0,131-0,06 r CaO na 100 r H,O npu Temneparypi BianoBijgHo 20—
100 °C. B peaxkiiii kpeMHe3eMy 3 BalTHOM CYTTEBY POJIb BIIITPAIOTh T1IPOK-
CWIbHI 10HHM, IO T1APATYIOTh 1HEPTHUN KPEMHE3EM 1 THM CaMHUM POOJISTH
HOT0 37JaTHAM JI0 HACTYITHOI PeaKIlii 3 iI0HOM KaJIBINI0 3 YTBOPEHHSM BHIIIC-
BKa3aHUX T1IpaTHUX cHOdyk [27, 46, 47], B nepily yepry — B IOYaTKOBI
CTPOKHU CTPYKTypoyTBOpeHHs [48]. KpiM Toro, BctanoBneHo [49], mo 10HH
OH , yTBOpEH1 BamHOM, y BOJHOMY CEPEIOBHILI IMIIBUIYIOTh aKTUBYIOUY
JI10 MaJloaKTUBHUX coiel, Takux sik CaCOs;, CaSO,4, MgCOs, NaCl Ta iH.

VY 305I0MICTKUX B’sKydnux kommosuilisx [50, 51], 1m0 BKIIOYAOTh SIK
JY>)KHAA KOMIIOHEHT, TaK 1 BaIlHO, CKJAJ MPOJIYKTIB TiapaTaiii OuIbIln
cxkinanauii. Cepen ineHTUdIKOBaHUX (a3 — HU3LKOOCHOBHI T1POCHITIKATH
KJIBI[IIO Ta JIYXKHI T1IPOQTFOMOCUJIIKATH, K1 BUSBIAIOTHCS SK TPOIYKT,
10 MOBUIBHO KPUCTANI3Y€EThCS NIPU TPUBAIMX TEMIIEPATypPHHUX BIUIMBAaX Ha
CUCTEMY.

BpaxoByroun mpoOiemu, 1o 3a3Bu4ail MarOTh MiCII€ TP yTHIII3AI |
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