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COBPEMEHHBIE TEHAEHIIMU B TEXHOJIOI'MAU
SMAJIMPOBAHUS JETAJENW BBITOBBIX IIVIUT

B crarTi po3rnsHYTO CydacHHMid CTaH €MaliOBaHHS AyXOBHX mmad moOyToBHX IUIMT. BceraHoBieHa
MEPCIEKTUBHICTD KaTaJITUYHUX MOKPUTTIB cepel] sIKUX Ui JOCHiKEHb 00paHi caMOOYHCHI KaTamiTH4Hi
MOKPUTTS KOMIO3UILiHOro Tumy. B pesynbrati BUmpoOyBaHb po3poOJCHO emalieBe TMOKPUTTS, SKe
XapaKTepU3YEThCS 3AATHICTIO 10 OKUCHEHHS Ta PO3KIaaHHs XapyOBUX 3a0pyIHEHb.

B cratne PACCMOTPCHO COBPEMCHHOC COCTOAHUC OMAJIUPOBAHUSA JYXOBBIX H_IKa(l)OB OBITOBBIX IIJIUT. YCTa-
HOBJICHA TMCPCIICKTUBHOCTD KATAJIUTUYCCKUX HOKpBITHﬁ, Cpean KOTOPBIX IJIA I/ICCJ'ICI[OB&HI/Iﬁ OBLIH BBI-
6paHBI CaMOOYH A0 ECCA KaTATUTUUICCKHUC MMOKPBITUA KOMIIO3UITMOHHOI'O THUIIA. B PpE3yiIbTaTC UCIIbITA-
HUI pa3pa60TaH0 9MAJICBOC MOKPBITHUEC, XAPAKTCPUIYIOIICCCA CIIOCOOHOCTBIO K OKUCIECHHIO U pas3ioxe-
HUIO MMUIICBBIX SarpﬂBHeHHfI.

Contemporary conditions of the ovens enameling are reviewed in the article. The perspectiveness of cata-
lytic coatings is established, among which composite self-cleaning catalytic coatings are chosen for inves-
tigations. As a result, enamel coating is developed, which is characterized by the ability to oxidize and
decompose food residues.

Pa3Butre cCOBpeMEHHOTO MUPOBOIO PhIHKA 3MAJIMPOBAHHON OBITOBOM TEXHU-
KM COMPOBOXKIAETCA aKTUBHOM KOHKYPEHIHEN CO CTOPOHBI HEPIKABCIOLIEH U aJIO-
MUHHPOBAHHOM CTallell U CTEKJIOKEPAMUKHU. JTOT (PaKT ONMpeAesieT aKTyalbHOCTb
Y NEPCHEKTUBHOCTh CO3/IJaHUSI HOBBIX TUIIOB MOKPHITUN HA OCHOBE CTEKIIOAMAJIEH,
MMEIOIIUX HE TOJBKO 3aIUTHBIC, HO U cHeluaibHble cBoiicTBa. K HUM, B yacTHO-
CTH, OTHOCSATCSI CAMOOYHUIIAIONINECS] MOKPBITUS: MUPOJUTUUECKUE U KaTaJuTUye-
CKHE, a TaK)Ke JICrKOOYHUIIAIOIINECs, Wi, Tak Ha3piBaemble, ETC-amanu (ot aHri.
Easy to Clean). YkazaHHble TTOKPBITHS OTJIMYAIOTCS IO CIIOCOO0Y OYMCTKH CBOEH
MTOBEPXHOCTH.

OuucTka CTEHOK AyXOBOro mkada, MOKPHITOTO MUPOJIUTHYECKON SMablo,
OCYIIECTBIISIETCS. TTOCPEACTBOM TMHUPOJIM3a OPraHUYECKUX 3arps3HEHUM, T.e. HX
JIMCCOIMAIINEH o ASUCTBUEM MOBBIIIIEHHOM TeMmepaTypsl (okoisio 500 °C).

brnarogapsi KaranuTUYECKUM MOKPBITUSIM TPU TEMIIEpaType MPUTOTOBICHUS
nuuy (1o 250 °C) npoucxoaut 6ecnpepblBHAS OUYMCTKA IMYTEM MOTJIONIEHUS U Ka-

Tajau3a KUpa, MOMaBIIero Ha CTEHKU AyXoBoro mkada [1].

159



ETC-nokpsiTust 6iarogapsi ciaboil cMaurBa€MOCTU U TJIAJIKOCTH MOBEPXHO-
CTH, & TaKX€ BBICOKOM XMMHUUYECKONW CTOMKOCTH XapaKTEPU3YIOTCS MOYTH MOJIHBIM
OTCYTCTBHUEM CUEIUICHUSI C MPUTOPEBIIMMHU MUIIEBBIMU 3arpsi3HEHUSIMH, YTO H
o0ecrnieunBaeT UX JIETKYI0 OYUCTKY [2]. Takue MoKpbITUS TPUMEHSIOTCS JJIsI TyXO-
BBIX M JKapOYHBIX MIKa(pOB, MUKPOBOJHOBBIX INe4Yel BBICOKOTrO kiacca. Ha cero-
JHSIIHUAN IeHb OT€YECTBEHHbBIE MPOU3BOIUTENHN OBITOBBIX Ta30BbIX U AJEKTPOILIUT
HE BBITYCKAIOT M3AENUSA C CaMO- M JIETKOOUYHMINAIIIMMUCA NOKpbITUsAMU. Cpenn
CaMOOYMINAOIIUXCS TMOKPBITUM HAaWOOJbIIEH MEPCHEKTUBHOCTHIO XapaKTepHU3y-
IOTCSI KaTaJIUTUYECKHUE TMOKPBITUS Onarojgapsi OTCYTCTBHIO HEOOXOJUMOCTU KOH-
TaKTa MOTPEOUTEIISI C TyXOBBIM MIKA()OM JIJIsl €r0 OYUCTKH, a TAK)KE MEHBIIUMU 32a-
TpaTaMu SHEPTUHU 10 CPABHEHUIO C TUPOJIUTUYECKUM MOKPBITHEM [3].

[enbto naHHON pabOTHI SIBUIOCH MOJYYEHUE CAMOOUYMILAIOIIETOCS KaTalIuTH-
YECKOT'0 MOKPBITHS JUIsl JYXOBBIX MIKA(POB OBITOBBIX TNHUT. OqHuM U3 3P eKTuB-
HBIX MyTEH MOJYYECHUSI CAMOOUYHIIAIOMINXCS KAaTATUTUYECKUX MOKPBITHI SIBIIAETCSA
WCIOJIb30BAHUE B KAYECTBE OCHOBBI CTEKJIOKOMIO3MIMOHHBIX MAaTEPUAJIOB, MpPHU-
YEeM HAHECEHUE ATHX MOKPBITUHA MOXKET MPOU3BOAUTHCS MO NUIUKEPHOU TEXHOJIO-
run [4]. Karanu3aropamu B JaHHBIX MOKPBITUAX MOTYT SIBIISITECS OKCHJBI IEpe-
XOJIHBIX METAJUIOB, TBEPJIOKUCIOTHBIE KATAIU3aTOPbI, 4 TAKXKE CUJIMKATHI U aJI0-
MHHATHI 3JIEMEHTOB 2 TPYIIbI IEPUOJIUYECKON CUCTEMBI. B KauecTBe Karanu3aro-
POB CaMOOYHIIAIONIETOCS MOKPHITUSL ObUTM BBIOpAHBI TUOKCHUJ MapraHiua (coeau-
HEHHE, KaTaJu3UPYyIoIllee OKUCICHUE KUPOB), a TAKKe 11€0TUT NaA U BOJIITACTOHUT
(KaTanmu3aTopbl paslioKEHUs KUPOB). B kauecTBe CTEKIOMATPUIIBI UCIIOIb30BaHA
JIETKOIUJIaBKasi MOKPOBHAs IIETOYHOOOPOCHIMKATHAS 3Majlb, UCIOJb3yemast s
OBITOBOM TeXHUKHU. BBIOOp cocTaBa 3Manu B Ka4eUeCTBE CTEKIOMATPUIIbI-OCHOBBI
0a3upoBascid Ha HEOOXOAMMOCTH MPEAOTBPAILCHUS Mpollecca Pa3joKeHUsl KaTa-
JU3aTOPOB, BBOJMMBIX B HIJIMKEPHYIO CYCHEH3HMIO. Temmeparypa Hayajga pa3Msr-
yeHus 3Toi aManu coctaBuia 590 °C, 4To, yuuThIBass HECTAOMIBLHOCTH I[€OJTMTOB
temneparypax okoio 520 °C, SBIsIeTCa OY€Hb BayKHBIM.

Bapky smanu npou3BoIuiIn B KOPYHAOBBIX TUTJISAX B J1aOOPATOPHOU IIEKTPH-
YECKOW MeuM ¢ KapOuA-KpEMHUEBBIMU HarpeBaTesisiMU. MakcumanbHas TeMIiiepa-
typa Bapku 1300 °C ¢ uzorepmuueckoit Beiaepxkkoit 15 mun. [lonyuennyro ¢pput-
Ty ¥ KaTaJau3aTOPbl U3MENbYAIN 10 MOJTHOTO MPOXOXKAEHUS CKBO3b cUTO 008.

Ha ocHoBe smaneBoit PpUTTHI U KaTAIM3aTOPOB OBUIM CO3/aHbI IITUKEPHBIC
KOMITO3UIMU, KOTOPBIE cofiepxkanu, Macc. 4.. 100 GbpuTThl, 5 MaTUpYIOIIETO areHTa
(rmuuozema), 5 — 40 MnQO,, 5 — 40 Bomnactonuta (unu ueonura NaAd), 5 rauusl, 5
anekTpoautoB U 50 Boabl. Illnukepsl HAHOCKUIIM HA CTaJIbHBIE NJIACTUHKHA C TPYH-
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TOBBIM 3MAJIEBBIM TMOKPBITUEM, MOABEpraiu cymke npu temneparype 120 °C u
oOxxuranu npu temneparypax 660 — 740 °C. I'muHo3eM B cocTaBe MOKPHITUN ObLIT
HEOOXO UM JJisl TOJYYEHHs] Pa3BUTON MOBEPXHOCTH MPHU TeMmImeparype oOXKura,
OJIM3KOU K TEMIIEpaType MOTyUSHUS TJIaIKOTO SMAJIEBOTO MOKPBITHS.

JIJisl TOJTyYeHHBIX IKCIEPUMEHTATBHBIX KaTAIUTHUYECKUX MOKPBITUN OIpese-
JSTM BOAOTIOTJIONIEHHE U OTKPBITYI0 MOPUCTOCTH METOJOM THUAPOCTATHYECKOTO
B3BEIIUBaHUA [5].

Baxneillyro XapakTepUCTUKY ISl TTOKPBITHI 3TOrO TUIA — CTEMEHU CaMO-
OYMCTKHU OlleHHBaJIach no Meroauke cranaapra JJCTY ISO 8291:2005 [6].

VYcTaHOBIIEHO, YTO C TMOBBIIIEHWEM TeMIlepaTypbl OOXKHWra B HHTEpBaje
660 — 700 °C mpouCXOAUT CYHIECTBEHHOE YMEHBIICHUE 3HAYEHUN BOJOIOTIIIONIE-
HUS U MOPUCTOCTU SKCIEPUMEHTAIBHBIX MOKPBITHI. DTO CBSA3aHO ¢ 0OOpa30BaHUEM
B MOKPBITUU XKUJAKOU (pa3bl — CTEKIIOpacIuiaBa U yBEIMYEHUEM €r0 KOJIUYECTBa.
JlaHHbI# npolecc, B CBOIO OYepe/ib, CIOCOOCTBOBAN CIIEKAHUIO U YIUNIOTHEHUIO T10-
KpbITUsi. OTKpbITass MOPUCTOCTh OOecrmeurBaeT OOJBIIYIO IUJIONMIA[b KOHTAKTA U
CrOCOOCTBYET MOTJIOIICHUIO 3arpsI3HEHUN MOKPBITUEM. DTO SIBIISIETCS HEOOXOIU-
MBIM YCIIOBUEM BBICOKOW CTEMEHH CAMOOYUCTKU KATAIUTHUYECKOTO MOKPBITUS IS
nyxoBoro mkada [7].

B pesynbrate mpenBapUTENbHBIX HUCIBITAHUM OBLJIO YCTAaHOBIIEHO, YTO Hau-
OOJbIIIEH CTENEeHbI0 CAMOOYUCTKH, KOTOpas OMPEAEIsuIach MO MOTEPE MACChl Kall-
JM COEBOT0 Macjia Ha MOKPBITUU TOCJE BBIACPKKH 00pa3noB B TeueHue 30 MUH
npu temrneparype 250 °C (tabu. 1), XxapaKTepu3yroTcsl MOKPHITUS HA OCHOBE BbI-

OpaHHOM »SMald W KOMIUIEKCHBIX KAaTaIUTHUYECKUX Hanonnuteneit MW40/5,
MW23/23 u MZ23/23.

Tabmumna 1
CnocoOHOCTh K CaMOOYHCTKE KOMITO3UITMOHHBIX TTOKPBITHIH
C -
Macca Macca Macca Conepxa- olepAE Coxnep-
Macca CrereHs| HUE 1IE0-
Mapku- | Macca | obpasiia ¢ obpasiia |ymaneHHoro HUE JIUOK- JKaHUE
. macja camo- mmra NaA
POBKa I0- | 00pasiia,| Karuieh IOCIIC UC- | Maciia, cuzia Map- TJIHHO-
m; —1my, OUHCT- / BoJLIa-
KPBITHS myT | Maciamy, IBITAHMS | my — 1y, raHIia, 3eMa,
r ki, % CTOHHTA-
r my, T r Macc. 4. Macc. 4.
Macc. 4.
MZ23/23-
660 16,3417 | 16,3636 | 0,0219 | 16,3479 [ 0,0157 | 71,69 22,5 22,5/0 5
MW23/23-
730 6,7535 | 6,7896 | 0,0361 | 6,7758 0,0138 | 38,23 22,5 0/22,5 5
MW40/5-
70 7,6226 | 7,656 0,0334 | 7,6431 0,0129 | 38,62 40 0/5 5
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CocraBsl IUIMKCPOB AJIA TTOJYYCHUA SKCICPHUMCHTAJIBbHBIX KATAJIUTUYCCKUX

KOMITO3UIMI MPUBEICHBI B TA0II. 2.

Tabnuma 2
CocTaB KaTaIUTUYECKOTO HAMIOJIHUTEINS KCIIEPUMEHTAIIBHBIX TIOKPHITHH,
Ha 100 macc. 4. puTTHI

MapxkupoBka CocraB numkepa, Macc. 4.

MMOKPBITHS MnQO; | BomnacToHUT | 1eoauT NaA | rimuHo3eM | tiuHa | NaNQO, | Bonda
MW40/5 40 5 —
MW23/23 22,5 22,5 — 5 5 0,5 50
MZ23/23 22,5 — 22,5

3Ha4YCHHS OTKPBITOM MOPUCTOCTH YKA3aHHBIX CAMOOYMIIAIOIIMNXCS MTOKPBITHI
B 3aBUCHMOCTH OT TeMIEPATYpPhl 0O0KUTA MOKPHITUHN MTOKAa3aHbl HA PUCYHKE.

20

\10

ITopucrocts, |

% MZ23/23

MW23/23 /'
MW40/5

Tun
HET HaOoOIHUTENsA

660
Temmepatypa 700
00:xmura, °C T~

Pucynox — [lopuctocTs caMOOUYHIAOIINXCS TOKPBITUMA

C ucnonb3oBanuem gaHHbIX JITA u POA Obuia BeIsiBIEHA CBSI3b MEXIY CO-
CTAaBOM HCCIIETyEMbIX KaTaJTUTUYECKUX MOKPBHITUM U TeMIepaTypol ux oOxura, a
TaKXe BJIMSHUSA COCTaBa MOKPHITUM HAa CIIOCOOHOCTh K CAMOOYMILICHHUIO. Y CTaHOB-
JIEHO, YTO CPaBHUTEIBHO BBICOKAS OTKPBITAs MOPUCTOCTHh MOKPBITHII HA OCHOBE
KOMIIJIEKCHOTO HanmojgHuTenss MZ23/23 BbI3BaHa UHTCHCUBHOM JETHApaTAIlUCH 1ie-
onuta. Pentrenoda3oBbiil aHaNM3 oKaszai, YTO B KAUeCTBE KaTajau3aTopa OKUCIIe-
HUS B KOMIIO3UIUAX MTOcie 00xkura, kpome MnO,, BEpOSITHO, TPUCYTCTBYIOT Mn,0;
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u OpayHUT — MnIIMn1116[SiO4]08, MPUYEM C TOBBIIIEHUEM TEMIEPATYphl 00XKuUTa
KOHIICHTpAIUsl OpayHUTAa B MOKPBITUM MOBBIIIAETCS, @ CIOCOOHOCTh K CaMOOYH-
IICHUIO TOKPBITHUSI CHUKACTCS.

Takum 00pa3om, ObLIO YCTAHOBIICHO, YTO ONTUMAJIbHAS TEMIIEpaTypa 00xKura
KaTaJUTHUYECKHUX dMAJIEBBIX MOKPBITHI cocTaBisieT 660 °C.

[TokpbITUSI HA OCHOBE (DPUTTHI U HAMOJIHUTEJEH, MOJTYUYEHHBIE MTOCIE 00XKUTa
MpU YKAa3aHHOW TeMIIepaType HUCIBITHIBAIA Ha CIIOCOOHOCTh K CaMOOYHUCTKE IO
crangapty JCTY ISO 8291:2005. CornacHo emy, Ha oOpaszell ¢ caMOOYHUIIAI0-
IIUMCS TTIOKPBITHEM B Pa3HbIX TOUKAX HAHOCAT 5 Kalelb PACTUTENbHOTO Macjia U
BbIJIEpKUBAKOT IIpu Temreparype 250 £ 10 °C B Teuenune ogHoro 4daca. [locne sroi
omepali HAaHECEHUE Kamellb C MOCIEIYIOIIMM HAarpeBOM MOBTOPSIETCS, MOKa B
TOYKaX HaHECEHUsI He MOosiBUTCS Oneck. KonnuecTBO HUKIOB TEPMHUYECKOTO BO3-
JIEUCTBUS 10 TOSIBJICHUS OJIeCKa U XapaKTEPU3yEeT CIIOCOOHOCTH MOKPHITUS K CaMO-
OUHCTKE.

B pesynbTaTe ucnbiTanuil ObIJI0 YCTAHOBJIEHO, YTO MOKPHITHE HA OCHOBE KOM-
nozutin MW23/23 xapakrepusyerca 18 nukinamu camoouuctku, MW40/5 — 14,
MZ23/23 — 16. Jlanabie 3HaueHus B 3 — 4,5 pa3a NPEBBIIAIOT HEOOXOAUMOE JIJIs

KaTaJIUTHYCCKUX HOKpBITI/Iﬁ AJI1 TyXOBBIX H_IKa(i)OB KOJIHNYCCTBO IIUKIIOB.

BoiBOaBI

Takum oOpa3om, MokKa3aHO, UTO ONTUMAaJIbHASI TEMIlepaTypa OOKWUra KaTaiau-
TUYECKUX TOKPBITUH Ha OCHOBE JKCIIEPUMEHTAIBHBIX KOMIIO3UIIMN COCTaBJIsJIa
660 °C. Pa3paboTaHHbIEC MOKPBITUS XapaKTEPU3YIOTCS CIIOCOOHOCTHIO K CaMOOYH-
CTKE, MpPEBBbIMIAIONIEH HEOOXOAUMOE MJisi KATAIUTUYECKUX IMOKPBITUNA JTyXOBBIX
KadoB KOJTUYECTBO IUKIOB B 3 — 4,5 pasza.
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