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The preparation of B _Sialon powder from high alumina fly ash: an experimental study

LI Jin_hong, MA Hong wen and WU Xiu_wen

( National Laboratory of Mineral Materials, China University of Geosciences, Beijing 100083, China)

Abstract: B Sialon powder was prepared from {ly ash and carbon black via carbothermal reduction nitridation in this study. The main
factors such as additives of Al,O; and carbon, lieating temperature, soaking time and the flow of N2 were investigated and their effects
on the phase of products were also analyzed by XRD and SEM. A nearly pure B Sialon powder can be obtained when a proper amount
of ALO;sis added, carbon is 23%, and caleination occurs at 1450 C for 6 hours at the Nz flow of 2. 0 L/ min. Some other phases such
as AIN, BSiC, SizsNy, AlgSiz043, 0 Sialon, a_Al,03, SiO; exist under different preparation conditions. The size of B Sialon pow der
is mostly 1~ 3 Hm, and the shape and crystallization degree of prepared B Sialon are greatly affected by the synthesized conditions.
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XRD patterns of high alumina fly ash and sialon powders prepared in the first round of experiment
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Fig.2 XRD patterns of sialon powders prepared in the second round of experiment
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Table 1 Synthesis conditions and identification of the resulting phases

B 1l C t/h B Sialon AlgSix013 aALO; Si0, SizsNy AIN B sic
21 1450 6 + o+ + + + - - + o+ + + + -
21 1350 2 + o+ + ok A+ - + o+ - + -
22 1350 6 + o+ + + + - - + o+t + o+
22 1450 2 + o+ + + + - - + + o+ o+ + +
22 1 450 6 + o+ + + - - - - - -
22 1550 6 - + - - + + 4+ o+ + o+
23 1450 4 + o+ + 4 + - - + ++ 4+ + 4+
23 1550 6 - - + - + + 4+ + 4+ o+
24 1450 6 - + - - + 4+ + 4+ + 4+
24 1550 6 - - + + - + 4 + 4+ 4+ ++ 4+ +

T+ + + + d,+ + + B+ + B+ I8 - K.

3 SRV A A3 B Sialon B} 1K) SEM
Fig.3 SEM micrograph of high alumina fly ash and sialon pow ders
a—Hr A BF 02; h—1.3, 1350°C; ¢—1.3, 1450C; d&e—1.3, 1550C; {—22, AlO; 1.48%, 1450C
a—fly ash BF_02: b—13, 1350C; ¢—13, 14507C, d&e—13, 1550C; {—22, ALO;1.48%. 14507TC
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SETE AR, WORDRLAT I H A8 &5 G R R 4T (18] 3b 3¢ 3d 3e),
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W 2 [, AR e, Sp R AE IR, b SR Ok A, e
s SiAL R BB T o LA 40 A T e 11 30, JLTE SRR Ik
B Sialon A #HAT TR 25 LT B SisNy (195 4R 45 b T2 & A1 AR
( Brook, 1999) , A~ [] [t 42 B4 T 160 S8 SR . Sialon JE 3R
5 Z AT KRR, Z (B Z> 3) I, D BEREAR (30 991 WE 2%,
2001) o JCA AR A AR ], 3 i 5 BB 5 ik ek, 0 R T
AR B A 22 R 1 AIN FI B _SIC KL 40 BN B 1] 1), AE AR
AR FFEAEE TR £ AIN JIBSIC,
2.3 B Sialon B RY T 72

R PR I e R ORS H ET (  Eh meA) i
S M DB 8 L BT B R A 2 1R B A I il B L R A T Il
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A0 CO R SiO S S B iy, S ALLT i i 0 K B3R A4k J5 1)
B JRE, Koy HRE A P 1) SR A A RV R R P ) JE SE T 810, B RS

C Rk KB ( M azzoni at al. , 1992)
3A1,05+28i0,4 2C =3AL03+ 2Si0(g) + 2CO )
Si02+ C(AAE) =Si0(g) + CO (2)
Si0s+ 3C( il ht) =SiC+ 2¢0 (3)
SiC SiO g v =4y, Ak L S AT A A A LR B R BT

B Sialon Si;N,O( Mazzoni et al., 1992; Panda et al., 2000):
3A1,03°25i05+ 48iC+ 3C+ 5N2~2SisALOsNs(B) + 7CO  (4)
28i0(g) + C+ N2 —~SibN,0+ CO (5)
SR AT Bk B [ N SiaN,O JE i O _Sialon ( Panda et al. .
2000) :
3A1,05* 28102+ 26Si;:N,0+ 3C+ N;—
30Si;. 3Aly. 204, 2N 1 (07 ) + 3CO (6)
B Sialon [m] I th 1] 4> fi# &y SiC AIN( Panda er al., 2000):
SizAL;O3Ns(B) + 6C —3SiC+ 3AIN+ 3CO+ N, (7)
SisAL;O3N5(B) + 3C —»3SiC+ AIN+ AlLOs+ 2N, (8)
Y54k SiC AIN ] 4E 1450 T TR ( Lee et al., 1979)

AL 0322Si0,+ 9C+ N, =28iC+ 2AIN+ 7CO (9)
BORE(T) {(8) (9) vl HI LR HE G 2.2 (9 2E sl Al 1 20k Sic
FTAIN (5B (1 2 od) o BP0 RD R oy, R R AR oK T
L, 2H(1), B 1d @ T 2% ALOs A1, i &
Sialon 75 B 5 fik ik Ak 15, 2N ) 0T B oK ik FKJ ALO;, B ik
JER WY B Sialon 7 T B[ SV 3 (8) |5 48K 35 hk BAK I,
TERCI A Si0 (CO e S BRAR, iz 3 ;}&?ﬁtzdl %=1
AR AR, S E(4) (5) B LR, R B AR T B Sialon (14
e

5 KR 3B TE A AT W B R Si0, ! AL 03 _Si0, X, %
PR R T S e TR A 2 2 O SR AT B, e D

Ll B

PR B R R Ry B R 2) (3) (4), T ECEIRC IR (1) .
(4) B 6) ML AR . HEA R ) B AR 5 i B Sialon (¥) SEM L
SRFIVRE FEE 30T, nT RLuh Sk, g s 50 Jse o7 A s 1 1l B R 1 38
Hb5E, HITER B Sialon fBE SR A BT B RE HE 4K, 5 B0 RE
Hhae R, SORTA T i) BRAA P S 1 Sk S E i 5 A B
e, WS BT S AR RS TR B R
3 4

L 0B Ak J5URE, SR i g 3k, 78 1 550 °C .
IR E] 3 h AU AE 1.5 L min S48 F, &0 T B Sialon #7
. EEIN ALOS 1T C(23%) 1450 C L] 6 h S
b2 L/min 4 0F R, ol & sl dh Al Z= 3 1) B Sialon 3 4 .
TEANI (¥ 1 4 2% 4 8, 22 ™ ¥y B Sialon A1 AIN B SiC .
SisNy AlgSiz03 .07 _Sialon .a ALO; .Si0, 2E IR . B
Sialon ¥ A BRIAE 1~ 3 Bm 2 (0], JEAL &0 EZ G %4
PESEW, RO WCIR KR AETRR UL ET AR, 2 o0 SRR .
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