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utilization and reducing environmental impact. The swirling motion of gases enhances
fuel-air mixing, leading to more complete combustion, lower unburned carbon losses,
and improved heat transfer efficiency. The research demonstrates that optimizing key
parameters such as turbulence intensity, excess air ratio, and fuel properties can
significantly enhance the overall performance of vortex furnaces.
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[ToenanHsT 0OCOOMMBUX XapaKTEPUCTUK, TAKUX SK TMIJIBUIIICHA MIIHICTh, B SI3KICTh
pyWHYBaHHS, BUCOKA TBEPAICTh, 3HOCOCTINKICTh, HU3bKI KOE(IIIEHTH TEPTS, a TAKOXK
XiMiyHa Ta O10JIOTIYHA 1HEPTHICTH POOUTH MIOKCHUI HUPKOHIO (ZrO,;) BUKIIOYHO
NEPCIIEKTUBHUM MaTepiajioM i 3aCTOCYBaHHsS y 0aratboX TEXHIYHUX cdepax. Bin
3HAMIIOB MIMPOKE 3aCTOCYBaHHS TPHU CTBOPEHHI BHCOKOBOTHETPUBKHX BHUPOOIB,
AKAPOCTIMKUX €eMaliel, CTIMKOTO JI0 BHCOKHX TEMIIepaTyp CKja, PI3HOMaHITHHX
KepaMigyHUX BHUPOOIB, KEpaMiYHUX MITMEHTIB, TBEPAUX EJICKTPOJITIB, 3aXUCHHUX
TEPMIUYHMX MOKPHUTTIB, KaTali3aTOPIB, IITYYHUX JOPOTOIIHHUX KAMEHIB, a TAKOXK Mij
yac BUPOOHUIITBA Pi3aJIbHUX IHCTPYMEHTIB Ta aOpa3MBHUX MaTepialiB.

B nanuii vac JioKCHA IIMPKOHIIO CTPIMKO IIOIIMPIOEThCS Ha HOBI cdepu
3aCTOCYBaHHsI, TaKl K MEJHUIIMHA, BOJOKOHHA ONTHUKA Ta BUPOOHUIITBO €JIEKTPOHHOI
KepaMikd. BakmMBO Bi3HAYMTH, 10 HAWOIIBII Bpakarodi 3HAYCHHS MEXaHITHOI
MIIIHOCTI Ta TPIIIMHOCTIMKOCTI, MPU 30€pE’KEeHH1 CTIMKOCTI 10 KOPO31i Ta 3HOLTYBaHHS,
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JEMOHCTpY€E  KepaMmiKa, 3acHOBaHa Ha  JIOKCHUJl  LHMPKOHIK, JOJIATKOBO
crabim3oBanomy okcugoMm itpito  (Y.03) [1]. Lle 3ymoBieHO edekToM
TpaHc(HOpPMAaIIHHOTO 3MILHEHHSI, OB’ SI3aHUM 3 (DA30BUM MEPETBOPEHHSM JIOKCUIY
LHUPKOHIIO 3 TeTparoHaibHOi (T-ZrO,;) B moHokIiHHY (M-Z10O,) monudikaiio npu
BIUIMBI MEXaHIYHOIO HanpyxeHHs [2]. Oqaum 3 HenomikiB kepaMiku Zr0»(Y-03) € Te,
110 i1 MEXaH14YH1 BJACTUBOCTI CXWJIbHI JI0 Aerpajaiii (pouecy cTapiHHs) P BILIUBI
Bojjorn 3a Ttemneparyp 10 300°C, a TakoX B arpecMBHUX O10JIOTTYHUX
cepenoBumax [3]. 3 METOO MOKPAIECHHS CTA0UTHHOCTI JIOKCHTY IIMPKOH10, 0COOJIMBO
JUISL T1IPOTEPMAIILHUX YMOB, 3aCTOCOBYBaiHcs pi3Hl minxoau. Cepen HUX MOXKHA
BUJIIUTHU 30€peKeHHSI PO3MIPIB 3€pEH y Mareplajax Ha pIBHI HUKYE KPUTHUHOTO
3Ha4YeHHA [4], cnuibHYy cTabum3anio ZrO, 3a JOMOMOrow OKCHJIIB ITPiO0 Ta LEPIt0
(CeOy) [5, 6], a Tako)k pO3pOOKY KOMITO3UTIB HA OCHOBI ZrO; 3 noaaBaHHsIM Big 1 g0
8 macoBux BiacoTkiB Al,O3, WC [7]. OCHOBHI TpyAHOILl OTPUMAHHS IIOKCHJ-
IIUPKOHIEBOI KEpamiKh 3 BUCOKUMHU MEXAHIYHHUMH BJIACTHUBOCTSAMH IMOJIATAIOTH Y
3a0e3meueHHl KOHTPOJIIO 3a 1 (a30BUM CKIQJAOM 1 CTPYKTypoOIO Yy TMpoleci
EJIEKTPOKOHCOJI AaITi].

B po6oTi gocnimxyBaivcss 0cOOIUBOCTI OJIepKaHHA KOMITO3UTIB 13 CHHTE30BaHUX
HAHOIIOPOIIIKIB OKCHIY LIUPKOHIIO 3 PI3HUMH CKIagaMH ctadumzatopiB Y;03, CeOs.
Mop@dosoriuHi XapakTepUCTUKU CHHTE30BAaHUX HAHOMOPOIIKIB, a TaKOX (I13HKO-
MEXaHIUHI BJIACTUBOCTI OyJI0 OJep)XKaHO TapsSsyuM TIPECyBaHHSIM METOJOM
€JIEKTPOKOHCOJI Al (eseKTpOCIiKaHHS) [8]. 3acToCcyBaHHS METOY
EJIEKTPOKOHCOIIAAMI{ AaJI0 3MOTY TOCSTTH BHCOKOI CTIMKOCTI Ta CTaOLILHUX (P13UKO-
MEXaHIYHUX BJIACTUBOCTEN PO3p0OIeHOT KOMIIO3UTHOI KepaMiki Ha 6a31 ZrOs.

OTpumaH1 eKCnepHUMEHTaIbHI JaHl IMOKa3ylTh, IO po3po0OJieHa Kepamika Ha
ocHOB1 KOoMMo3UTy ZrO>—15 mac.% CeO, xapakTepHu3yeTbCcsl MEKE MILHOCTI MpU
BuruHi B 690 MIla, a kepamika ZrO,—15 mac.% Y,0O3 3a TemmepaTypu CIHIKaHHS
1500 °C xapakTepu3yeThcsl JOCHTh BHCOKOI B si3kicTio — 5,8 MIla-m'2, a Takox
tBepaicTio 14,8 ['Tla mopiBHSAHO 3 KepaMikoio 3 goOaBkamMu miokcuay mepito. Lli
MOKa3HUKH, a TAKOXK MIKPOCTPYKTypa marepiaiy (cepelHiii po3Mmip 3epHa — MEHILE
0,3 MKM), BIOIOBIIAIOTh BUMOTaM MIDKHApOJHUX CTAaHIAPTIB, SIKI BHCYBaIOTHCS /10
MaTepialiiB Ha OCHOBI TE€TPAaroHaJbHOTO JIIOKCHUIY LIMPKOH1IO, K1 BUKOPUCTOBYIOTHCS
JUTsl BATOTOBJICHHS KEpaMIUYHUX IMILJIAaHTATIB JUIsl KICTKOBOI Xipyprii [9].

OTxe, OTpUMaHui MaTepial XapaKTepU3y€eThCs BUCOKOIO YHCTOTOIO Ta MIITHICTIO,
Mae IMUIbHY MIKPOCTPYKTYpY 13 cepeaHiM po3mipoMm 3epHa 0,25 MKM, a TaKoX
JEMOHCTpY€E CTaOlIbHICTh (Ha30BOTO CKJIAAy Ta MEXaHIYHHUX XapakTtepuctuk. Lli
BJIACTMBOCTI  pOOJSATH CHEYEHWM Marepias MpuUBaOJMBHM HE JIMIIE IS
KOHCprKuiﬁHI/IX (Hampuknaa, JUisi BUTOTOBJICHHS OKPEMMX JeTallell 4 eJeMEHTIB
By3J'IlB TPAHCIIOPTHHUX 3aC001B), aJie i MEIMYHUX 3aCTOCYBaHb. Y pasi, SKIIO TBEPHICTb
1 TPIIIMHOCTIWKICTh MaTepialliB 3 o0oMa J00aBKaMU BUSBISIOTHCS Ha TMOJIOHOMY
piBHI, MII[HICTh Ha BUTHH MaTepiany 3 1o0aBkoro 15 mac.% CeO, BUSBIAETHCSA BUIIOIO.
IMoBipHO, 11€ TTOB’s13aH0 3 MOP(]OJIOTiEI0 BUXITHUX CHHTE30BAaHUX HAHOIIOPOIIIKIB, M0
BKa3ye Ha HEOOXIAHICTh OUIbII JSTAJbHOIO MOCIIIKCHHS SK YMOB CHHTE3y JIaHHMX
HAHOIIOPOUIKIB, TaK 1 (I3MKO-MEXaHIYHUX BJIACTUBOCTEH MIOKCHIy IMPKOHIIO 3
n00aBKaMH 3 OKCHUJY LIEpito Ui OUIbII ITMOOKOIO PO3YMIHHS HOTO BIUIKBY.
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Exonoriuna cutyaris, sika ckjajnacs B CBITI Ha mo4atky 90-X pokiB MHHYJIOIO
CTOJNITTS TpHU3BENa A0 TOTO, IO BEIWKa KUTBKICTh PO3BMHEHUX KpaiH MPHUIHSIN
PILIEHHS PO 3000B's13aHHS 010 KITbKICHUX OOMEKEHb 1 CKOPOUYEHb BUKHU/IIB B MEXKaX
PamkoBoi konBeHiii OOH 3i 3minu knimaty (United Nations Framework Convention
on Climate Change, UNFCCC). Ykpaina nianucana Kouenitito 11 uepBus 1992 poky
1 patudikysaina 29 xoBTHs 1996 poky. Ctanom Ha O6epesenn 2014 poky no PK3K OOH
npuenHanuca 196 yyacHukiB. CTOpOHU KOHBEHLII 3yCTpiyaroTbcs HopiyHo 3 1995
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