SIK BUAHO 3 HABEJCHUX PE3YJIbTATIB, KOATYIALIEI0 MOXKHA YCYHYTH A0 72 % 3a0pynnukiB (XCK,,, =
= 13400 MF/,E[M3), ajye 1hOr0 HEJOCTAaTHHhO JUIS CKUIAHHA OYHINEHOI BOIW Yy MOBKiULIL. Mwu mocmiaumu
nepedir mpoueciB 0i0JOT1YHOrO OYMIICHHS Ha CTOKax Hicis Koaryisnii B aHacpoOHMX Ta aepoOHHX
yMmoBax. JlOCSATHYTH NOKa3HHUKIB, 3a SIKMX OUYMILEHY BOAY MOXXKHAa CKMIATW B JOBKULISA Micis 25 AHIB
OYMILCHHA B apOOHUX yMOBaXx, a60 12 nHiB — B aHaepoOHuX Ta 10 AHIB — B aepOOHHMX.

BucHoBku. CTiuHi BoJM MUBHUX BHPOOHHWIITB MOXKHA OYHUCTHTU JO NOMYCTHUMHX JUIS CKHIAaHHS B
JTIOBKIJUTSL 3HAYEHB MMOKA3HUKIB 3a IOTIOMOTOK) TaKWX TOCIHIJOBHUX CTaii: MEXaHIYHE OUHIIEHHS, (i3UKO-
ximiune (¢uorauiitne abo koarymnsmiiiae), 6i0I0ridHe Ta 3HE3apaKESHHS.

1. Yxpaina 6 yugppax 2012. Cmamucmuynuii 36ipnux. — K., 2013. 2. Yxpynnennnuvie nopmul pacxooa
800bl U KOIUYECMBA CHOYHBIX 800 HA e0eHUYY NPOOYKYUl 01 PA3IUYHBIX OMPAciell NPOMbIULEHHOCMU. —
M.:  Cmpotiuzoam, 1973. — C. 254, 279. 3. Kosamwuyk B.A., Kosanvuyk O.B., Camentok
B. I. Biomexnonoeis ouucmku cmivHux 600 NIOnpuemcme xap4oeoi npomuciosocmi l|Kommynanvhoe
xo3s1icmgo 20podos. uayu.-mexu. co. — K.: Texuixa, 2010. — Bwin. 93. — C. 182 — 187. — (Cepus
“Texnuueckue Hayku u apxumexkmypa’). 4. Jlypve IO.FO, Pwvibnukosa A.H. Xumuueckuii ananus
NPOU3800CMBEHHBIX CMOUHBIX 800. — M. Xumus, 1974. — 336 c.
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MATOBI KOJIbOPOBI ITOJIMBH HA OCHOBI
BIJIXO/IB MIPOMUCJIOBOCTI

© Conoxa I. B., Koopun O. B., boposeysw 3. 1., Baxyna O. M., 2014

JocainzkeHo 0co0TMBOCTI Oiep:KaHHA MATOBHUX II0JIMB BHIIHEBOI0 KOJbOPY HA OCHOBI
BiAX0AiB rajgbBaHIYHOr0 NUHKYBAaHHA cTadbHUX Jerasei, mulakie TEC, a Ttakox
riipocHiikaTiB  KaJabLil0 TOOEepMOPHUTOBOrO ckKJaxy. BcTraHoBiIeHO MiHepaizylouy [ilo
TOOEPMOPHUTY HA KPUCTATI3ALiI0 BOJIACTOHITY B N0JIMB’ IHUX MOKPHTTSX.

Kirouosi cioBa: marosi moimusu, nuiak TEC, rizpocwiikatn KajabLilo, TOOepMOPHT,
BOJIACTOHIT.

The features of the matte glazes of dark red color obtaining from the galvanic zinc
plating of steel parts wastes, dags from EHS and also from calcium hydrosilicates of
tobermorite composition were investigated. Mineralizing effect of tobermorite on the
crystallization of wollastonitein the glazed coatings was established.

Key words. matte glazes, ddag from EHS, calcium hydrosilicates, tobermorite,
wollastonite.

IMocTranoBka mpodaemu. [[iis neKkopyBaHHS KepaMiYHUX BHPOOIB ITUPOKO BUKOPUCTOBYIOTh MaTOBI
MOJIMBH, KOJNIP SKHX JIOCATAETHCS JOJAaBaHHSIM JI0 OE3KOJIPHOI IMOJNMBH CHHTE30BAaHHX KepaMidHUX
OapBHHKIB, OKcuaiB. Tak, 3a1i30BMicHI OapBHMKHM, 3aJ€KHO BiJl iX BMICTy B CKJaJi MOJUBH Ta YMOB
BHUIIAITY, 320apBIIOIOTH MMOKPUTTA B KOJIP BiJ] )KOBTOT'O 1 Y4EPBOHOI'O JIO BUIIHEBOTO Ta KOpHuHEBoro [ 1, 2].
[lepcrieKTHBHUM ILUIAXOM €KOHOMii MaTepiajJbHUX pPECcypCciB 1 PO3LIMPEHHS CHPOBUHHOI 0a3u y
BHUPOOHUITBI KOJHOPOBUX MOJIMB € BUKOPUCTAHHS 3a1i30BMiCHHUX BiAXOAiB mpoMucioBocTi — makiB TEC
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1 IUTaMiB TaJbBaHIYHOIO LMHKYBAaHHS CTaJbHHUX JeTajeid. BuxopucTanHs wmuX BiIXOIIB 03BOJISIE
MOKPAIUTH €KOJIOTIYHUH CTaH B MICIISAX 1X CKiIamyBaHHsA [3, 4, 5].

HocnimkeHns, cupsMoBaHi Ha po3po0JIEHHs TEXHOJIOTI] Ofiep:KaHHS MAaTOBUX KOJBOPOBHX ITOJIUB Ha
OCHOBI 3aJ1i30BMICHUX BiJXO[liB POMHMCIIOBOCTI Ta IiIPOCHIIIKATIB KaJIbLiI0 TOOEPMOPUTOBOTO CKIIaLy, SIKi
JO3BOJIIIOTH 3HAYHO PO3LIMPUTH CUPOBMHHY 0a3y iX BHPOOHMIITBA Ta MOKPAIIWTH CKOJOT1YHHH CTaH B
MICIISIX X YTBOPEHHSI, € aKTyaJIbHUM IMUTAHHSM.

AHaniz pociaimxenb i myOaikamiii. TexHonoris onepaHHS MaTOBUX TIOJHMB Tiependayae
BUKOPUCTaHHS B iX CKIali KaJbLiHBMICHUX KOMIIOHEHTIB, 30KpeMa BOJACTOHITY, LI0 3abe3nedye
YTBOPEHHS KPUCTAJTIYHUX CIHOIYK B IMOJHB SHOMY MOKPUTTI. Yepe3 OOMEXKEHICTh 3amaciB MpUPOAHOTO
BOJIACTOHITY 1 TOBHY BIJICYTHICTb NPOMHCIOBOTO BHAOOYBaHHS HOro B YKpaiHi axkTyaJbHHM €
BHUKOPHUCTAHHS TiAPOCUIIKATY KaJbllil0o — TOOEPMOPHUTY, SIKUH OJEPKYIOTh TiAPOTEepMaIbHUM CHHTE30M 3
KPEMHE3eMO-BalHAHOI CyMillll CTEXiOMETpHUYHOrO cKiaay [6, 7].

Mera po6otu. [ocniautu 0coOIUBOCTI ONlep>KaHHS MAaTOBUX KOJIHOPOBUX TMOJUB’ SIHUX MMOKPHUTH HA
OCHOBI 3aJTi30BMICHHX BiIXOJliB TPOMHUCIIOBOCTI Ta TiAPOCHIIIKATIB KaJbI[iF0 TOOEPMOPUTOBOTO CKIIATY.

Metonuku pgociainxkeHb i martepiaqm. Da3oBuil Ckiax KOMIIOHEHTIB IIOJIMBH  OIIHIOBAJIH
peHreHoa3oBUM  aHATI30M, a MIKPOCTPYKTYpY E€JIEKTPOHHO-MIKPOCKOMIYHUMHU  JOCIiIKEHHIMH.
Tepmiunuii ananiz mpoBoawnu 3a gomomoror Aepusarorpada Q- 1500. KonbopoBi XapakTepuUCTHKH
MIOJIMB’ STHOT'O TIOKPHUTTS BU3HAYAJIM 3 BUKOpUCTaHHsIM criektpodororpada “SPEKOL-11%.

PesynbTatn pociaimkeHb. [1oauB’sSHI MOKPHUTTSA OJCPXKYBaId 3 BHUKOPHCTAHHSAM KOMITOHCHTIB,
OKCHUJIHMH CKJIaJ IKUX HaBeJeHM B Ta0OuI. 1.

Tabauysa 1
OKcHaHUH CKJIaJ KOMIIOHEHTIB
Bwmicr okcupuis, mac.%

HasBa marepiany . . Fe,O5+ Na,O + o

Si0, TiO, Al ,04 FeO CaOMg O ZnO K,0 1HIII B
Hatonitosuit 36,43 -- 11| 34,58 - .- B0y | g4
KOHIIEHTpaT 19,14
Hervarur 75,5 ; 1332 | 020 | 051 | 029 -9,78 20,41
‘Iyl'[lHCBKI/II/I
Inax
ByputuHcekoi - -
TEC 55,72 0.85 | 2295 | 1528 | 2,89 | 0,21 2,93 -
Tobepmopur 4928 | 001 | 005 | 003 | 3832- - . 12,29
CUHTCTHYHHUU
Binxomu
raJIbBaHI4HOI'O Cr.0
LMHKYBAHHS -- - 37,92 | 3,34 - 17,68 | 36,05 : 20 13 4,11
CTaJbHUAX ’
neraneu
Tmina 548 | 092 | 3285 | 120 | 089 | 025 -3,8p ~12,1
qacuaﬂpcm(a

s BuBuYeHHS (i3UKO-XIMIYHUX MPOILECIB, SKI BiJOYBalOThCA B KOMIIOHCHTaX IIOJIMBU I Yac
HarpiBaHHS 1 SIKi BIUTMBAIOTh Ha (OPMYyBAaHHS TIOJIMB'SHOTO TOKPHUTTS, OYJIHM MPOBEACHI KOMIUIEKCHI iX
JocTipKeHHst. TepMidHUIA aHaui3 [uIaMy MpOBOMMIM i3 mBHAKICTIO HarpiBands 10 °C /xB y miama3oHi
temmeparyp 20-1000 °C (puc. 1). Tepmiunnii aHaii3 nuIaMy BKa3ye Ha HASABHICTh CHIOTEPMIYHOTO epeKTy
3a 190 °C, 00yMOBIICHOTO BUJLICHHSM aJcOpPOOBAHOI BOJIOTH i3 BiAMOBIIHOK BTPATOI MacH. 3HAYHHMIT
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ek3orepmiunmii edexkr 3a Temmeparypu 481 °C € Hacmimkom TpoTikaHHS (Ha30BOrO MEPEXOmy
MetactabinpHOoi  ¢asu  y-Fe,O; B TepmomunamiuHo cTalinbHy a3y TpuroHaasHoro o-Fe,O;.
Ex3orepmiunuii edexr 3a temmeparypu 985 °C 00yMOBJICHHI YTBOPEHHSM KPUCTATIYHHUX IIITIHEIbHUX
cnonyk ZnO-Fe,0; 1 FeO-Fe,03, mo miaTBepKy€eThCSl peHTTeHO()Aa30BUM aHAII30M.
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Puc. 1. Jlepusamozpama 2anveaniunozo winamy

Puc. 2. lugppaxmoepama 6uxionozo 3paszka 2anb8aniuHo20
wnamy (a) i sunanenozo 3a memnepamypu 1050 °C (6)

Hdudpaxrorpama BUXIJIHOTO 3pa3Ka TalbBaHIYHOTO ILIaMy (pHC. 2, a) BKa3ye Ha ioro amopdHuit
CTaH 1 € THUIOBOK Ui MaTepialliB 3 PO3MOPSAKOBAHOIO CTPYKTYpOIO Ta MiHIMalbHUM BMiCTOM
kpucramiuaux ¢as. HarpiBauus muiamy jgo temmeparypu 1050 °C cynmpoBOIKY€EThCs TIepebiroM mporecis
KpHcTanizalii Ta TBepaohazoBoi B3aemonii. Ha nudpakrorpami BUnaneHoro 3paska rajJbBaHiYHOTO MUIAMY
(puc.2, a, 6) 3'aBusaorees JiHii rematuty (d/n =0,148;0 ,185;0,247 ;0 ,269; 0,3 47), MarHeTury
(dn=0,162;0,171; 0,210; 0,242; 0,254; 0,29 8) Ta nmuuk-peputHoi wmminem (d/n = 0,1 49; 0,254; 0,259;
0,262; 0,297, 0,401; 0,485). YTBOpEHHS IUX CIIONYK, SKi 3a0apBJIcH] BIAMOBITHO B KOPUYHEBHUH, YSPBOHHIA
1 BUIITHEBHI KOJILOPH, MOXKE 3a0€3IIEYUTH OJIep’KaHHS KOJILOPOBUX TIOJIMB ITiJ] Yac BUIATY.

INpapocumikaTi Kajbllil0 TOOEPMOPUTOBOIO CKJIaAy OJCPKYBaJIH aBTOKJIABHOIO OOpPOOKOI0 KpeMHE-
3eMOBarHsAHOI cymimti. [licist aBToKIaByBaHHS B MPOOAX MPUCYTHI TiAPOCITIKATH KalbIlit0 TOOEPMOPHUTO-
BOro ckiany. MikpodoTorpadii aBTOKIABOBAHHUX 3pa3KiB XapaKTEPHU3YIOThCS 3HAYHOKO CTPYKTYPHO-
MOpPGOJIOTIYHOI HEOJHOPIAHICTIO (pHC. 3 ). XapaKTepHUM EJIEeMEHTOM MIKPOCTPYKTYpH IIMX 3pas3KiB €
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HasBHICTh ILITBHO MNEPEIVICTEHUX 1 XaOTHMYHO OPI€HTOBAaHMX Yy PI3HUX HANpsAMKaxX BOJOKHUCTHX Ta
IUIACTUHYATUX yTBOpeHb. 3rimHo 3 ATA mepepomkeHHS TOOEPMOPUTY B B3- BOJOCTAHIT MOYMHAETHCS 3a
temreparyp Buie Hix 840 °C. List popma BoacToHity € criiikoro 1o temmeparypu 1125 °C.

Puc. 3. Mikpocmpyxkmypa noeepxui spazka mobepmopumy

[Tomen ckiamoBUX YaCTHH MOJUBY 3/IMCHIOBAIN B KYJIBOBOMY MIIMHI 110 3anumiky Ha cuti Ne 0056
He Oinbiue HiX 0,1 % (Tabmn. 2). Bonoricts nonusu cranosuia 44 %. [loauBy Hanocuian Ha BiadopMoBaHi
BHpoOH Ta BunamoBamu 3a temreparypu 1030-1100°C BrpomoBx 8 rof i 3 BATPUMKOIO 32 MAKCHMAIBHOT
TemnepaTtypu npotarom 40 xs.

Puc. 4. Mikpocmpykmypa noaus'anoeo noxkpumms nicas eunany npu 1373 K

BceranoBneno, mo i3 30impmenasMm Bmicty nuiamy 3 10 1030 wmac. % B ckiaai MOIWB Ta
MiABULICHHSAM TEMIIEpaTypy BHUMNANy KOJIP TOKPUTTS 3MIHIOETbCS 3 KOPUYHEBOTO JO BHIIHEBO-
KopuuHeBoro. Bmict B mutami d- enemenrtiB (Z n, C r) BIumMBae Ha mpouecd (Ha30yTBOPEHHS MIISIXOM
cralimizanii 3ami30- i IMHKBMICHUX INMiHENBHUX (a3 Ta remMaTury, SKi XapaKTepPH3YIOThCS Pi3HUM
3abapsienHsM. Beexenns 20-30 mac. % ToOepMOpHUTY B CKJIaJ MOJMBU HA OCHOBI IIJITaMy HacH4ye€ PilIKy
¢azy oxcunamu CaO, ZnO, i Fe,0;, mo 3abe3neuye KpucTali3alilo BOJIOCTOHITY, 3ai30- 1 IIMHKBMIiCHO]
IIMiHeNi, BHACIIAOK 4YOro ()OPMY€ETHCSI MAaTOBE IOJIMB'SHOTO IMOKPUTTS BUIIHEBO-KOPHUYHEBOTO KOJIBOPY.
JomiHytoda OBKMHA XBWII MOKPHUTTA nepedyBae B pianmasoHi 586—600 M, uncrora Komsopy 30-56 %.
[lonuB’AHI TOKPHUTTA, OAEp)KaHI 3a ONTHUMAIBHUX PEXHMIB BHINANy, XapaKTEPH3YIOTbCS TaKUMH
MOKa3HUKAaMU BJIACTUBOCTEH:

— KoedillieHT iHIfHOro TemIoBoro po3mupenas 7,99-8,92x10° rpan’;

— tepmocrTiiikicts 150-300 °C;

— TBepIicTh 32 Moocom 7.
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Tabauys 2
CkJ1aiM HIUXT TA BJACTHBOCTI MAaTOBOI He()PUTOBAHOI MOJIUBH

Cxoayt muxTH, Mac. % BractuBocTi noymsu
Ne . Bmo@ KOJIEOPOBI XapaKTePHCTHKH .Cﬁﬁ_ Tl.aep_
JIaTOJITO- rajbBaHIu- KICTb JIO TKJIPe1 TICTh
LHX- N merMa- | OU@K | ToOep- TJIVH 5
™ BHH KOH- THT TEC MOpUT Horo a YHCTOTA Bi3yaJlbHE cm- 0 1 2
TieHTpaT HHHIY= A KOJIBOPY, OLiHIOBaHHS PaHHs, pan Mooe
BaHHS HM o KOMbOpY r/eM oM
Ne | 40 13 31 - 10 6 588 30 Oimckyya, 0,029 - 7
KOPUYHEBHI
No2 28 10 22 15 20 5 598 36 Omckyya, 0,026 8,56 7
BUILIHEBO-
KOpUYHEBHI
Ne3 28 10 21 20 15 6 600 45 MaToRBa, 0,028 7,99 7
BHIIHEBO-
KOpUYHEBHH
Ne 4 18 9 24 25 18 6 602 56 MaroBa, 0,030 8,44 7
BUILIHEBO-
KOPHUYHEBHI
Ne 5 20 8 17 30 20 5 607 54 MaToRBa, 0,029 8,912 7
BUILIHEBO-
KOpUYHEBHH
Ne 6 25 8 17 20 25 5 586 35 MaroBa, 0,027 9,39 6,5
KOPHUYHEBHI

[IpoBeneni MpoMuCIIOBI BHITPOOYBaHHS TOJHB’SHUX MOKpUTH B ymoBax T30B “OKC” mokazamu
MOXUIUBICTh ~ OJICp’)KaHHS  KOJBOPOBHUX MATOBHUX IIOJIMB 3 HEOOXIIHUMH JIEKOPATHBHUMH  Ta
eKCILTyaTallitHUMH BJIACTUBOCTSIMH JIJISl IEKOPYBAHHSI KaXJIiB TIYHUX.

BucnoBku. OjepkaHO KOJbOPOBI MAaTOBI IOJMBM Ha OCHOBI 3alli30BMICHHX  BIJXOJIB
MIPOMUCIIOBOCTI Ta TiAPOCHIIIKATIB KaJIbIIiF0 TOOEPMOPUTOBOTO CKJIany. BCcTaHOBJICHO, 1110 13 301IBIICHHIM
BMICTY IUTaMy B CKJIaJi TOJIUB Ta MiJBUIICHHSM TEMIEpaTypy BUMATY KOJIp MOKPUTTS 3MIHIOETHCS 3
KOPUYHEBOTO JI0 BHUIIHEBO-KOpHYHEBOTO. BmicT ToOGepmoputy 20-30 Mac. % B MOTUB’SIHUX TOKPHTTSIX
3a0e3mneuye oep)KaHHs MaTOBUX TIOJIUB 3a Temieparyp Bumairy 1050-1070 °C.
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