MukpocTpyKTypa OMOKEepaAaMUKH

OCHOBHBIMU CTAIUSIMU TNPHU MOJTYYEHUHU KEPAMHKHU SIBISIFOTCS. MOATOTOBKA MCXOIHOTO
MOPOIIKOBOTO MaTepuaina, hopMoBaHue, 00XKHUr. B COOTBETCTBUM C MPUHIIUIIOM HACIIEOBAHUS
MUKPOCTPYKTYPOH KEpaMUKH MHKPOCTPYKTYpPhl HCXOJHOIO IOpPOIIKA, CTaausl MOATOTOBKH
HCXOJHOI0 IIOPOIIKOBOIO Marepuasa sBIsSeTCs BaKHenen. IMEeHHO TO3TOMY IIPHU IOArOTOBKE
MOpoIlKa 0co00e BHUMAaHUE YIENIeTCs JOCTHKEHHUIO ONTUMAIbHBIX XapaKTEPUCTHK MOPOLIKA,
TaKUX KaK OJHOPOJHOCTh XUMHUYECKOTO U (pa30BOr0 COCTaBA, a TAKXKE paclpe/ie]IeHue YacTHIL
o pazmepam. O4eBHUIHO, YTO YEM MEHbIIIE pa3Mep YaCTHIl UCXOJHOTO MOPOIIKA, TEM MEHBIIIE
Oyzer pa3Mep 3epeH B KepamMuke. M3BeCTHBIM CIIOCOOOM CHMXKEHMS pa3Mepa 4acTHUIl SIBIISETCS
MOMOJI WM Ae3arperauus mnopourka. OpuUrdHajIbHBIM CIIOCOOOM CHI)KEHHS pa3Mepa YacTHI
SBIISICTCS WCIOJB30BaHUE MHUKPO-B3PBIBHOTO TUCIIEPTUPOBAHUS NPU BKIIOYEHHUU B CTAJUIO
MMOATOTOBKH TOPOIIIKA JOMOJHUTEIBHOW TEpMOOOPAOOTKH, MPU KOTOPOH MPOMCXOAUT OypHOE
BBIJICJICHUE 3HAYUTEIBHOTO KOJIMYECTBA Ta3000pa3HBIX NPOAYKTOB, B TOM YHCIE U TpU
Pa3IOKCHNUU COCTMHEHHI aMMOHUS, €CJTH OHH JIOTIOJTHUTEIBHO BBEJICHBI B COCTaB MOpoIIKa [].

Kepamuky Ha ocHoBe mupodocdara kanpuus ([IOK) moxHO monyyats U3 pa3iIudHbIX
nopomkoB ¢ocdaro Kampiusg. ITo mopomku Opymmra CaHPO*2H,0, monetuta CaHPO,
wm IIOK wnanpumep B Bume y-CapP.O;. JlanHble coeaMHEHUs CBA3aHbI MEXIy COOOH
cleAyrouen HenoYKol XMMUYECKUX TPEBPALICHUN !

T=200°C T=400°C
CaHPQ2H,0 — CaHPQ — CaP,0Oy

[TopomikoBble 3arOTOBKH, COJAEpIKaBIINE JaHHbIE GochaThl 1O 00XKura, mocie ooKura
npu BeICOKOM Temmeparype (Hanpumep, 1100C) umeror oamHakoBbii (a3oBbiii cocraB — -
CaP,0y. Tlpu strom MakcuMmanbHas IOTHOCTh B-CaP,0O; - kepamuku (mmotHocts - 84 %)
HaOJII0JaeTCsl TIPU MCTIOJIB30BAaHUH B KauecTBE MCX0aHOr0 nopomka y-CaP,0O;. bonee Huzkue
3HAYEHMs IUIOTHOCTH IIPH HCHOJb30BaHMM Opymmra (MI0THOCTE - 65%) ' MoHeTuTa
(mrotHOCTE - 80%) CBsI3aHBI C BBIACIICHHEM Ta3000pa3HOM BOIBI MPH HarpeBaHuu. Pasmep
3epeH B B-IIDOK-kepamuike BO BCEX ITHX CIIydasx JOCTATOYHO BENHK U gocturaeT 30 MKMm.

Jlis cHUKEHHS pa3Mepa 4acTUIl B UCXOJHOM MOPOIIKE ObUT HCIIOJIb30BaH METO/I MUKPO-
B3PBIBHOTO JUCTIEPTHPOBAHUS HA CTAUW MOATOTOBKHU IMOpPOINKA. B JaHHOM ciiydyae HHUTpaT
aMMOHHS BBOJMJIM B MOPOILIOK OpYIINTa Ha CTaJAUU CHHTE3a, UCTOJb3Ys B KaUeCTBE UCXOIHBIX
COJIEH MPHU COOCAKICHUH W3 BOJHBIX PACTBOPOB HHUTPAT KaIbLUi U TUApodochaT aMMOHHUS.
Bricokyto CKOpOCTh BBIIENEHUS Ta3000pa3HBIX MPOAYKTOB OCTHUTANM, BHOCS Ha 15 muH
BBLICYIIEHHBIN I1I0CJIE€ CHHTE3a MOPOLIOK OpyIIMTa B MPEABAPUTENLHO pasorperyio 10 600°C
neYb.

Ha pucynke 1 mpencraBieHs MI/IKpO(l)OTOFpa(bI/II/ID nopomkoB  y-I1OK,
cuaTesupoBanHblx W3 0,5M um 2M pacTtBopoB mocie TEpMOOOpPAaOOTKH MO pa3IuYHBIM
pexumaM. Ha pucynke 2 mpeacraBiieHa MI/IKpOCTp}IKTypaD B-TIOK-kepamuku mociie 00kura
npu 1100C B teuenwe 6 uyacoB. Ha pucyHke 3 mpeacTaBieHa 3aBHCHMMOCTH MAcChl OT
TEMIIEPATyphl IS MOPOIIKa OpYIINTa, CHHTE3UPOBAHHOTO W3 PACTBOPOB HUTpATa KaJbIHS U
ruapodochara ammonus ¢ konmneHtpanuei 0,5M. HachkimHas mI0THOCTh TTOPOIITKOB OpyIIUTa
cocrapisa 0,2-0,3r/cM3; MIOTHOCTH MOPOLIKOBOW 3arOTOBKHU MOCIIE MPECCOBAHUS COCTABIISIIA
40-45%.Ha pucynke 4 npeacTaBieHO pachpeaesieHHe YacTHI] 0 pa3MepaM I MTOPOIITKOB Y-
[I®OK. Ha pucynke 5 mpeacraBieHa 3aBUCHMOCTh IUIOTHOCTH OOpas3IloB OT TEMIIEPaTypHl,
MOJIy4eHHasi METOJOM H30TepMUYECKHX BhIIepkek. Ha pucynke 6 — cxema moJdydeHHs
KEpaMUKH.

1 United States Patent 4,764,357 Process for producing finely divided powdery metgde compositions.
* ABTOp 3amauu Beipaxaet Onaromapaocts LlexupeBy M.A. 3a ipenocTaBieHHbIE MUKpOOTOTpaduu.



a)
Puc. 1. Mukpodororpadpuu nopomuikos y-IIOK, moiaydeHHBIX U3 BOAHBIX PACTBOPOB HHUTpATa
Kajblus B ruapodocdara ammonus ¢ koureHrpamnueid 0,5M (a) u ¢ konmentparueit 2,0M (6,
B) npu ckopocty Harpesa 5°C/mun 10 600°C (a, 0) ¥ BBLIEPKKON NP KOHEYHOM TEMIIEpAType
B TeYeHHe 3 YacoB, a TAKKE BHeceHWeM B mneub npu temmneparype 600°C u BbLIEpXKKOM mpu
3TO# TemrepaType B TeueHue 15MuHyT (B).

a) 0)

Puc. 2. Mukpodororpapun [IOK-kepamuku nocie ooxura npu 1100C B Teuenue 6 yacos Ha
ocHoBe mopomkoB [IDK, momydeHHBIX W3 BOAHBIX pAcTBOPOB HHTpaTa KalbLUs U
ruapodochara aMMOHUS

(CPP1) ¢ konnentpanueit 0,5M mocne TepMooOpabOTKU Tpu CkopocTH HarpeBa 5°C/muH
BoiiepxkKe 3 yaca npu Temneparype 600C (a) u

(CPP2)c xonnenrpamueir 2,0M mnocne TepMooOpabOTKH BHECEHHEM B II€Yb IPH TEMIIEpaType

600°C na 15mun (0)
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Puc.3. 3aBucumocts Maccel Puc 4. Pacnpenenenue yactuny Puc. 5. 3aBUCUMOCTh
oT TeMIepaTypbl s [IOK o pasmepamM, JIMHEHHOW ycaakud 0OpasIoB
IIOPOILIKA OpylInTa, TOIXY4EeHHBIX pa3JIMYHBIMU  OT TeMIlepaTypbl. Belaepxkka
coJiepaKaIlero HUTpaT METOAAMH npu KaXxaoi Temmeparype 6

AMMOHMUA. JacCoB.



CxeMa nmoJsiyyeHusi KepaMMKH

Boausrit pacteop Ca(NQy), Boausiii pacteop (NH4)-.HPO,
(CPP1 - 0,5M; CPP2 — 2M) (CPP1 - 0,5M; CPP2 — 2M)
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Coocaxnenue, T=20°C,

v
Cycnensus CaP,0; B BognoM pacteope NH4NO;
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TepmoobpaboTka
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CPP1: narpes o 600°C co CPP2: narpes 10 600°C BHecenuem
ckopoctbio 5°C/MuH, BbIEpIKKA B 11€4b, BBIIEPXKKa IPU KOHEYHOMH
IIpY KOHEYHOH Temneparype 3 yaca Temrepatype 15 mun
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IIpeccoBanue, yaensHoe nasienue - 100MIla

v

OGkur, ckopocts HarpeBa 5°C/mun, T obxura
1200, 1100, 1000, 900, 800, 74D

Puc. 6

Hanumure ypaBHeHME peakiuy, NPOTEKAOLIECH IMPU CHUHTE3E, W MOSCHUTE, MoueMy Bbl
BBIOpAIM KMEHHO 3TOT BapHuanT. (1 6aJw).

Kakoit o0OveM Ta3za, Bwimensiercss mpu HarpeBanmn w3 10 T mopomka OpymuTa,
cuHTe3upoBanHoro U3 0,5M u 2 M pacTBOpOB, €CIIM B MIEPBOM CIIydae MOPOIIOK CONEPKUT 8
macc % ancopOMpOBaHHOTO HA TIOBEPXHOCTH YAaCTHI] COMYTCTBYIOIIETO MPOAYKTa PEaKINH, a
BO BTopoM — 35% 2 6anna).

[MoBnusimx 1M yCJIOBHS TOATOTOBKM MOPOINKa (KOHIEHTPAIMH MCXOAHBIX PacTBOPOB H
PeXKHMBI  TEPMOOOPAOOTKHM) Ha CIIEKaHWE IIOPOLIKOBBIX 3arOTOBOK, a TaKKe Ha
MHKPOCTPYKTYpPY KepaMuKH rocie ookura? (3 6amnmna)



