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Abstract. As alternative to a traditional foamglass the made foam silicate material (Si-aero)
which technology of receiving is developed in the Belarusian State Technological University can
serve. Technological process of production of the granulated material with a bulk density of 100
200 kg/m?® (depending on the size of granules) includes stages: drying, mechanoactivation of initial
raw materials; dispensing, mixture and hydration of components; receiving the hydrated
polysilicates; product granulation; foaming at a temperature and classification of granules.
Distinctive feature of material is overcoming of common fault of known foam materials: low
chemical resistance to water, especially hot. Synthesized material is characterized by a significantly
lower temperature of foaming. In this work the results of research of developed binder for ceramic
membranes based on aluminum oxide. Using the developed binder allows to intensify the process of
sintering of high alumina permeable ceramics, to obtain products having high performance
permeability, mechanical strength, chemical resistance after sintering temperature 1350 °C.

Kepamuueckne meMOpaHbl Uil MUKPO- U YIbTpadUIbTPALUU HIMPOKO HCIONb3YIOTCS BO
MHOTMX OTpaciisiX NMPOMBIIUIEHHOCTH, TAKUX KakK IHUIIEBas MPOMBIIUIEHHOCTh, (hapMaleBTUKA U
OMOTEXHOJIOTHS, MOJIOYHASI MPOMBIIIJICHHOCTh M TPOU3BOJCTBO HAIIMTKOB, XMMUYECKas u HedTe-
XMMHYECKass  IPOMBIIIICHHOCTH, MeTamiooopaboTka. braromapst BBICOKOH MeXaHMYECKOU
MPOYHOCTH, TEPMO- U XHUMHUYECKOH YCTOMYMBOCTH, HH3KOMY TeMIIepaTypHOMY Ko3(hduimeHty
JMHEWHOTO paclIMpPEeHHs] OHU MPUMEHSIOTCS A1l OYMCTKHA MOJIOKA U KOHLIEHTPUPOBAHUS MOJIOYHBIX
MPOAYKTOB, OYUCTKM W OCBETJICHUS (PPYKTOBBIX M OBOIIHBIX COKOB, JJIsI (DMIBTPALMU PaOOUYMX
AKHJIKOCTE! IpU MPOU3BOACTBE AJIKOTOJIbHBIX HAITUTKOB, BOJOOYHCTKH.

B kauecTBe HamoyIHUTENSI B MCCIEAYEMBIX KEPAMHUYECKHUX MaccaxX MCIOJIb30BaH IIIMHO3EM
I'K-2, B kauecTBe cBsazyrouiero — rauHa Kepamuk-Becko u crexno mapku XT-1. Men MK-1 u xoke
KJI-1 nmpumeHsHCh B KauecTBE JOTOJIHUTEIBHBIX MOpooOpazoBateneit. ComepkaHue TIUHO3EMA
I'K-2 B cocTaBax KepaMHYeCKHX Macc BapbUpOBaJIOCh B mpeaenax 75—85 %, crexna mapku XT-1 —
3,75-12,5 %; rnunbl Kepamuk-Becko — 7,5-20 %; ru66curta I'b-1 — 2,5-5 %. Cepx 100 % B
Maccy BBoguics men MK-1 u koke KJI-1 B konnuectse 5 %.

TepMuyeckuil aHamU3 KepaMHYeCKHX Macc ocymiecTBisuics Ha mpubope DSC 404 F3
Pegasus ¢upmber NETZSCH. ®a30Bblif cOCTaB CHHTE3MPOBAHHBIX MaTEpUAIOB H3ydajics Ha
mudpaxromerpe IPOH-7 ¢ noHM3alMoOHHON perucTpanueil peHTreHOBCKUX Jiyuell. MccnenoBanus
MHUKPOCTPYKTYpPbI TMPOBOAMINCH Ha CKaHUPYIOLIEM 3JIeKTpoHHOM Mukpockone JEOL 7600F
(Amonus) c cucremoit xumudeckoro anannza EDXJED-2201 JEOL (Snonus). Onenka creneHu
OJTHOPOJIHOCTH TOJIy4YEHHBIX 00pa30B Ha MAaKPOYPOBHE OCYILECTBIIATIACH HA OCHOBAHUM METOIUKU
aHaJln3a pe3yJbTaTOB UCCIIEOBaHMs KMHETUKH BOJAOHACBIIEHUS U CYIIKH MaTepuanoB. OTKpbITas
IOpUCTOCTh MaTepuana onpenensuacek no meroguke 'OCT 2409. MccnenoBanus MexaHU4ECKON
MIPOYHOCTHU TMPH CKATUM CUHTE3UPOBAHHBIX MAaTEpUAJIOB BBIIOJIHEHbI Ha TMJIPaBIMYECKOM IIpecce
mapku Walter + bai ag cepun LFM 100 (LLBeitapus) no cranaaptHoii Metoauke cornacHo ['OCT
8462.

HccnenoBanre MUKPOCTPYKTYPBl KEpaMUUYECKHX MEMOpaH MO3BOJIMIIO YCTAaHOBUTH, UTO MPH
pa3Mepe kapkacoobpazyronux yactuil 100—250 MkM nopoBasi CTpyKTypa MaTepualia rpeicTaBieHa
pa3BUTON CEThIO OTKPBITHIX KaHajgooOpasyroummx mop pasmepoM 10—40 MKM, YTO MO3BOJSET
NPUMEHTh pa3paboTaHHBIA MaTepuayl i MUKPOPMIBTPAlMU JUCIEPCHBIX TUIPOCUCTEM.
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[ToBblIeHUE conEp>KaHMs CBA3YIOLIETO B COCTaBE MAacC NMPUBOJIUT K YBEJIWYCHHIO KOJIWYECTBA
oOpasyromerocsi mpu 0O0XKHUTe paciuiaBa M 3allOJIHCHHIO TTOp MaTepuana crekinodas3oii. Beenenue B
Maccy Jjsl TPOU3BOJACTBA KEPAMUYECKMX MeMOpaH CBs3ywoomero B koiuuectBe Ooinee 20 %
MPUBOJUT K CHIXKEHHIO OTKPBITOM MOPUCTOCTU U POCTY KOJIMYECTBA 3aKPBITHIX U TYMUKOBBIX MOP
HE YYaCTBYIOIIUX B Iporeccax QUIbTpaLuu.

Hcnonp30BaHWe METO/JAa aHAlW3a KUHETHUKUM BOJIOHACBHIMIEHUS M CYHIKH 00paslioB
KepaMUYEeCKHX MEMOpaH IO3BOJWIO YCTAaHOBUTH, YTO MAaTepUANIbI XaAPAKTEPU3YIOTCS BBICOKOU
CTETEeHbIO OJHOPOAHOCTH CTPYKTYpbl Ha MaKpOypOBHE, UYTO CBUIECTEIHCTBYET O PaBHOMEPHOM
WCIOJB30BAaHUU pPabOYero MOPUCTOr0 NpoCTpaHCTBAa Marepuaia. [Ipu Temmeparype oOxura
1250 °C 3HauyeHUs OTKPBITOM MOPUCTOCTU COCTABIAIOT 52,87—55,66 %; mnpu Ttemmeparype
1300 °C —49,30—-54,91 %; npu temneparype 1350 °C — 41,43—-49,74%.

HccnenoBanre MEXaHUYECKOW MTPOYHOCTH 0OPaA3LIOB MMO3BOJIMIIO YCTAHOBUTH, YTO 3HAUCHUS
MEXaHUYECKOM MPOYHOCTH MPH CKATUU 00Pa3IIOB, MOIYUYEHHBIX ITpH Temneparype odxwura 1250 °C
coctaisaoT 0,167—2,083 MlIla, npu temneparype 1300 °C — 0,291-3,125 Mlla, npu Temneparype
1350 °C — 0,860—12,526 MIla, u ompenenstoTcs CTENEHBIO CIEKaHWUsS MaTepHala, XapaKTepoM
MOPUCTOCTU U (a30BBIM COCTABOM.

AHanu3 TudpakTorpaMM TO3BOJHMI YCTAaHOBUTH, YTO B HCCIEAYEMBIX MPOHHIIAEMBIX
MaTepuagax OCHOBHOI KpucTamudyeckoi (a3oi siBisieTcs KOpyHI U MYyJUIUT. BBenenue rudoocura
NPUBOAUT K POCTY MEXaHHMYECKOW TPOYHOCTH, YTO OOYCIIOBJIEHO AaKTHBHM3alMEH mporecca
MyJuIHTOOOpa3zoBaHus. BBengenne ru60cuta cmocoOCTBYET pOCTY UTOJIbYATHIX KPUCTAIUIOB MYJUIUTA
Y CTENICHH KPUCTAJUIMYHOCTH MaTepHasa CBA3KH.

CornacHo  maHHbIM  auddepenuuanbHold  ckanupyromein  kanopumerpuun  ([ICK)
UCCIIeyeMbIe MacChl HMMEIOT 9K303¢¢ekT B uHTepBaie Temmeparyp 920-990 °C, xoropsii
o0ycnoBiieH 00pa30BaHUEM CKPBITO-KPUCTAIITMYECKOT0 MYJUIUTA, IPUUEM BeIHUMHA 3K303(deKTa
3aBHCUT OT COZIEp)KaHUs TNIMHBI M THOOCHUTa B cocTaBax Macc. llpm paBHOM copep:kaHUM TIIUHBI
BeIMYMHA 7K303(¢(}eKTa BHIIIE y COCTABOB, COJEPKALIMX T'HOOCUT, YTO CBUICTEIHCTBYET O
aKTHBHOM B3aMMOJCHUCTBUHM oOKcujaa amomuuus y-Al2Oz, oOpasyromerocs mpu pas3ioKeHHEM
Al(OH)s B unrepsaine temneparyp 220-360 °C, ¢ okcumoM kpemuusi SiO2, BXOISIIAM B COCTaB
CBSI3YIOILIETO.

OnHoM W3 BaXHEWIIMX SKCIUTyaTAallMOHHON XapaKTEePUCTUKOW KepaMUYeCKHX MeMOpaH
ABNSIETCS ~ NpoHHMIaeMocTb. OHa  XapakTepusyeT CIIOCOOHOCTh MaTepualia  IpOIyCKaTh
JHMCIIEPCUOHHYIO Cpely U OIpeleNseT MPOU3BOIUTEIBHOCTH (QUIBTPYIOLIEH CHCTEMBbl. 3HAUEHUS
KO3 PHIHEeHTa TPOHUIIAEMOCTH U OTKPBITON IMOPUCTOCTH MCCIEAYEMBIX KEPAMUIECKHX 00pa3IoB,
060%OKeHHEIX TIpH Temmepatype 1350 °C coctaBmsior (4,213-5,867)-10% M2 Habmromaercs
KOppensnus 3HaueHu Kodp( UIIMEHTa TPOHUIIAEMOCTH O0pas3loB € COOTBETCTBYIOIIUMHU
3HAYEHUSIMU OTKPBITON MOPUCTOCTH.

B pesynbraTe mpoBeneHHOW pabOTHl YCTaHOBIIEHO, YTO HCIIOJIB30BAaHHE CBSI3YIOLIETO Ha
ocHoBe crekia Mapku XT-1, riaunbl orHeynopHoit Kepamuk-Becko u ru66cuta I'b-1 mossosnser
WHTCHCU(UIIMPOBATH TPOIIECC CIIEKaHUS BBICOKOTITMHO3EMHUCTON NMPOHUIIAEMOW KEPaMHUKH W TIPU
temmeparype ooxkura 1350 °C nmomyuaTs uzaenus, o6aagaroniie BHICOKUMHU IKCIUTYyaTallHOHHBIMU
cBoiicTBamMu. bopoantoMocuianKaTHBIA paciuiaB, oOpa3yroluiics HpH IUIABIEHUH MaTepHalloB
CBSI3KM, XapaKTEePHU3YyeTCsl BBICOKOW BS3KOCTBbIO M MOBEPXHOCTHBIM HATSXKEHHEM, U 00ecrednBaeT
KOHTJIOMEPAIUIO YaCTHII TTIMHO3eMa, (HDOPMUPYS OTKPHITHIE KaHATI000Pa3yIOIIHe MOPHI.

BBenenne rud0cuta B COCTaB CBSI3YIOLIEr0 MHTEHCHU(PHUUIMPYET (OPMHpPOBAHHE MYJUINTA,
Kak B o0ObeMe MaTepuaia CBsA3KH, TaK W Ha IOBEPXHOCTH 3epeH HamomHutens. y-AlOgz,
00pa3yIoMMHCs TpU €ro TePMUYECKON AMCCOLMAINH, C OJHOW CTOPOHBI, aKTUBHO MEPEXOAUT B
00pOaTIOMOCHIMKATHBIN paciiiaB, Hacelmas ero okcuaoM Al>Os u, MeHss (PU3HKO-XMMHUYECKHE
CBOMCTBaA pacIujiaBa, C JPyroi CTOpOHBI, 00J1a1ast BEBICOKOW XMMUYECKON aKTUBHOCTBIO, YCHIINBAET
KPHUCTAJUTU3AINIO, TEM CAMBIM CIIOCOOCTBYS POCTY 3HAUECHUI MEXaHWYECKON IPOYHOCTH.

YcTaHOBIIEHO, YTO BEMTMYMHA MEXAHMUYECKON MPOYHOCTU (UIBTPYIOMIEH KEepPaMHUKH TaKkKe
OTIPEIENIATCS TUIOIAAbI0 KOHTAKTa MEXy YacTUlaMu. UeM OHa BBIIIE, TEM Ha OOJBIIYIO TUIOIIAIb
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pacrmpenensercs npuiaraemasl Harpyska, a, ClieIoBaTeIbHO, U BbIIIIE MEXaHUYECKHE TOKa3aTelu.
[Inomank KOHTAKTa 4YacTUI] B MarepHalieé 3aBHCHT OT KOJMYECTBAa BBOJUMOIO CBSI3YIOIIETO U
aucrnepcHocTd 3epeH HamonHuTens. [lpum  dpakumm romaOozemMa 100-250 MM HamOOmbIIAs
MIPOYHOCTh JOCTUTAETCs IPU BBEAEHUU 25 % CBA3YIOLLETO.

B pesynbTare BBINONHEHMSI HMCCIEAOBAHMM pa3paboOTaH COCTaB KEPaMHUUECKOM MaccChl,
BKJIIOUAIOIIUI B KaueCTBE HAIOJHUTENS IIMHO3eM B konuuectBe 80 %, a B KauecTBE CBSA3YIOLIETO
rimHy oraeynopuyro Kepamuk-Becko — 12,5 %, crexno mapku XT-1 -5 %, ru66cur I'b-1 — 2,5 %,
mMen MK-1 — 5 %, obGecneuuBatomuii npu Ttemmeparype cunresa 1350 °C  BbIcoKue
HKCIUTyaTallMOHHBIE CBOWCTBA (PUIBTPYIOIIEH KEpaMHKH: KHCIOTOCTOMKOCTH 99,65 %
MeXaHHJecKast IPOYHOCTh NIpH cxkatuu 6,41 MITa; kosdduumenT nporunaemoctu 5,32-108 m?,
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