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ABSTRACT

To oblain homogeneously mixed powders and minimize the ameunt of smitering aids m the hquid-phase
sintering of SiC, alumina and yitria-coated SiC powder was prepared hy a surface-induced precipitation
method. After a well dispersion of SiC powders in the agueous solution of AL(SQ,); and Y,(S0,)s the mixed
precursors of alwmwnum hydroxde, aluminum carbonate, yitvwm hydvoxide, and yttrium carbonate were
precipitated on the surfaces of SiC particles through the hydrolysis reaction of urea. SiC powders coated
with alumina, ytiria, and their compounds were obtained by the calcination of SiC powders coated hy oxides

precursors, and the thickness of coated layer increased with increasing the concenfration of afueous metal
hasic sclution.
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Fig. 1. TEM 1mages of B-SiC powders dispersed in cistilled water as a [unction of PVP amount: (a) 0.5 wi%,

(h) 1.0 wt%, (c) 1.5 wt% and (d) 2.0 wit%.
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Fig, 2. XPS Analysis data of {a} uncoated SiC, (b} coated SiC by 8 mM AL{SCO,}s (c) coated SiC by 2 mM Y.{S0,},
8H,0 and {(d) coated SIiC by & mM AL{SO.); and 2 mM Y,(SO,)y 8H.O.

8mM ALSO),S 2 mM Yo(S0 ). 8ILOE Al =2
w3} SiC Edellate AlY, V™' peakst FAl¢] T Q)
o, Y peake] 2717} AP peaks] Z7]ol H]se] Abrf
Hoz Z 7107 JEPdtHEFE 29 (d). Al (SO, =
=7} Y.(80,),-8H,08 SEHT AUdon sgde
XPS B4ell4 Al"e) peak 2717} Y| peak 27 Ht
AdE o2 WA Vet AL pH o] Bl mhE A Y
o] Bl = Apol7l iiE e 2 trar] Wil Heg Hel
vh & A Yo S8l el gloiA] pHel Elel
o2 %EHE A A ol e wiA] Yehta Y“ el
22 Usd Uehly) wRe SiC Ea] 9
pH Aol A A dFulE FIAB(EE B3E)
Bl ) o] % ¥u} 3l pH A2l 1ba "zel-E—(
©@alE o] dErlE FIE(EE BEE) & 98 EW
:75131- o] & 215k XPS B4A] TUH o] EF 423}
(e 288 )20 ¢=ErF THE(EE B E )%
oa] Hsled $Ax o2 BAE] bl Y°'9] peak 7

rio
H,_.

O]}Cl

717k AI"S) peak #1717 2t A 2 2 %A hebd
Aoz F5T 4 Uk

32. FE7|P

ake] Fefsh dbgd ofste] dojrts gade o
U AL vhgo] F25H douia] teE g2 s
Addox Yol FHo] 478 dolx s e T

e R

A9 WOl RAE < 0TIA gl A4
NH," ol &5 430, o2 dsie] 8ei9] pHE W
Siwo) net 42 Fh) 9o, pavl HARE 9@
ol whge olels) 2ol

CO(NH,); = NHCO+NH; — NH,'+NCO™

NCO™+2H'+H,0 = CO,+NH," (+F4)
NCO™+20H +I1,0 = CO.2 +NH," (&

o]

A, F714)

59 #AN n2A dohkez pi
YA F7hsh, ol Slsie] ey
ol 2 sl o) ¢ 2

2400 48 W0 FEe] T&

= 3
2 % glo] YETIE o) =Fol LB BAAH W
=
=
=
B=3

sS4 2=
7} & JelA
Al Yd* o] &4 1

e

< Pk e o]« fE}EJr ZJrZH Cl-]TU]“ﬁ‘i-]' @l
FHE (T
(B §EHE) e 5—‘]5 AHdstn
A FHew o] @olE FIE(ERs g3E)
‘”R}sﬂr o|EF FIE ehalE) YRR gagsid A
Hol AojubA dot AHH AEL 22 T
 SC B4 #ZRdA] MFEn, o|= ¢lsle] §iC ¥t
o= &Ry FEE(EEE B3 o EE 48t
E(EE REE)Y coaling 2] B4€Th
pH &7t mhE B8] fhds} o] 2 U HESHYEE
By gl $EEEE B8RS pB 3.5 B2l A

[F Iy

%}i‘%)i} o|EF FEE

(e



A Aol % GEeG B e)=elol ¥ BehEa pde Az 695

’Q%EP] Algei, o|ER FIEE(EE 29512 pH
5 F-Zol|l A AHEE]7) At maka el o] a4
‘I':Q]'E(d—\_ @2 HEse AL $d4

FolHEe] WA dFojF paE (e BEE)e] =

So] BA=ElD 2 fo o BER FEE(re @8 E)

slRgo] gddo

HOEFE_

(7]

3. 3EE BN
TRHE 4FuE i}%(fa%t E3lE) o|EF 3
(e Hele)e] 548 geotir] Yot 5ddt 438
Zgoll A e ﬂg(‘cé 23 E)1E FT-IR=E B85
Hoh Fig. 32 FT-IR ¥4 Ad=4 3lg 4420 O-
H 27 Q0 7171 BAld #2HE Aog njfo] 42
e gElBe] FEEH= 2o s A9t Kawashil
Had sE™ AL(SO) 4 Y.(80,), o g
4 B IS AR god HEEL FEGdEE
{metal basic sulphate)s] HelE Fal=w, 24 2
4L AAH F59 B8lE(metal basic carbonate)
olgke FhE A Ee] A7 Aeg 4EA gloh
2 Aol E 24v) ZE5)7] Hofls F4E Rid
FollA 50,7 glaf FE5ElEe] g ey ddy
TER A daEAY 80,7 7] Fe| R dee 35
o] 254 A ) a4rt Beld S 49 98 E
= H].]H‘:. Zog E]-E]—E]r_:l. 74] H}g _g.oﬂ__] pH;r]_ .&7}
el mhel HCO, 9] BEx —7}0}7%] ¥, F7FE HCO
2 7t BEE 385 MEE FoM F5950 AFEn
ST 505 ol AFsl] & 240] #5459 v
s v "ok 2 el Yeirt Ale] grvE A
Aol ¥ vri-golel pHEe G740z waA 5o, o)
‘I]ﬂ- & Ak 9w HCO, 71 oA 2l o] 4
o] 24L& MOH), ¥e= v Ho s ggsc),
a}?—]-ﬂ 2 H%e AL o v 4980 % pHE 74
Bk (pH=8) FE-S Hegr] wEel ZRE de Fe

mqn
L

N

oo

Transmi ttance

Strachtog wtitalen ul 8-H brad

Water ipdradlon

an L e
600 1000 1500 2000 A0 G000 3300 ADOO
Wave Number (om™)

Fig. 3. FT-IR analysis of precipitates formed by reac-
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7} FT-IRe4 ®%o] sie)d M- (O, el 2} &f2]=]
e 24y a2 Aer) TEshe Ro g wiks)
34. FEA 259 55 W Mo HEt
Fig. 49l 2M %2 84, 1 wt®g PVPS 05
wi%es] SiIC o] FridE dAgdd F45%E(ALISO),
2 Y,(50,); 8H09 EEv|=4:119 & B5F 717}
2.5, 5, 7.5, 10, 15 mM&E sl 80°Cell+] 244)7F £44]
o] SiC ¥ Z7dE FaAge Aoz #39
AFEE JeRgnh 2RI 59 B E 10 mM

olmg g Bdold s FEPEE (S datE)

9] 13k %lzm A= glen, o] 2HES AAE
HHo 2 Eolg B wHd T2 Vehid ok (Fig.
59 @), 9He] 2EEE 45499 X7 10 mM ©

"=
d2 2EY WUAE FEFHE(EE B

17 fiAPE 23 gAade] G de 2elx slen,
A%z]—ﬁ%iuﬂ‘ﬂi A2 gelg A3 AR s

5 YEP I cHFig. 52 (b)),

‘ﬂ‘ﬂ"“ L2 F& Frdars d44d 7 dn g
Adrbate] AAFAe] AHo] vepe, Wi TExe
Felel M 2d B9aga) 44 57 g4 xR

ol wEl AR QAR PFE7] Aohe 1il— oAz
wE 20| Fa5o] gel Wello] ¥]E HAo] eht
Agke] Ak mesAdd o 429 13 Yals
o= Azt o7} EAfsta o F2duR) A} 9

diizle] HjA R F A 13 YASRA =

gk 27 (homogeneous coagulation)o] yrallahn,
gt B0 Fol F A2 Yar) 24E A-gelx 13
UAs} A237el= o= 23 (heterogeneous coag-
ulation)o] LTI o] AL L 9l = R}y
FERlo] Fakats 3 gAR Bleg 5 9)a) Ale]d) A}
5 a#e] 24 9 et 22 AR 2 91Ake) 59
d F2sA "l &, 3] deojeg o B 9nse
Az FEAEAA Dz} FHol A3 Do) Al =

Pﬁﬁi-ﬁrﬁﬂr

T+
al
=
&

ARl el I, 2e GAFe] & YASEYH 2
olA| % <lze] Agal 51, A He whgelol
#g37 Ah,

2 pH 7 oA A pih LS G2
W ORE ABE ARUA S Folels WgoR ¥a
Sz Aa08 BUIAE 2o e ihgo)
Lolup] "k & Ao QA A4 Lk

4
L AlE sl AR st &
BB Y AT, R, B £ W} ¢ A
Zadelt dislocation o2 ulHA Ak, o] &
g A Ee] FgE 538 Lok Ostwald ripening
HA4e pHE 2Fen e oa 2 ZaAg = 9

Al 359 Al 7 Z(1998)



696

0.2um

Fig. 4. TEM images of coated B-SiC powders by 8 mM AL(SO,); and 2 mM Y3(S0,),-8H;0 as a function of melal
basic concentration; (a) 2.5 mM, (b) 5mM, (c) 7.5mM, (d) 10 mM and (e} 15 mM. Solutions aged at
80°C for 24 b in the presence of 0.5 wt% SiC and 2.0 M urea.
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Fig. 5. Electron diffraction patterns of coated B-SiC powders obtained from the solution of 8 mM Al(SO,): and 2
mM Y,{50,);-8H,0 as a function of metal basic concentration; {a) 15 mM and (b) 7.5 mM. Salutions aged
at 80°C for 24 h in the presence of (1.5 wt% SiC and 2.0 M urea.
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Fig. 6. TEM images of calcined B-SiC powders after a coating by § mM AL{S0,); and 2 mM Y,(S0,);-8H,0 as a
function of metal basic concentration; (a) 2.5 mM, (b} 5 mM, (c) 7.5 mM, {) 10 mM and {e) 15 mM.
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