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ABSTRACT
B-Sialon synthesis was investigated via the simultancous reduction and nitriding of Wando pyrophyllite.
When Wando pyrophyllile-graphite-SigNy seed mixture was heated at 1350°C for as long as [0 hours in 809 Na—
20 % Hy atmosphere, 8-S, solid solution was mainly formed together with a small amount of a—SigMNy,
The value z of the forming Sig ,AlLO.N;_,was decreased with healing time,
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Table 1.  Chemical component of Wando pyraphyllile
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Fig. 1 X-ray diffraction pattern of Wando Pyro-
phyllite

(35



o %2

- Sarnple

[harmocouple :

0 _ i

L

- =
Gas ouilst | R

alon FAo] AZE AL S £ £F
I FEo| At Aoz A4t dxdyd A
# AzxA A7E L7715 S A
e},

FaAze ¢3w

ul (o] B Flayashi Pure Che-
mical Industries Ltd. A

S k)3t Graphite 23(2
L Junsei Chemical Co. 454 9F) & 833l 2
A 2AE SNy 5 2(9 2 Soekawa Chemicals Co. 15
Aepg Agag,

12 A8z 4 Ad

FEPAL $AH] 00N E B L 800
°C oA A she] 2AES ZE 2P F Aluminiumn
2 9 Graphite 33 7 9 dd 749
Al 2 Egbele] dr2u g fodelA Acetone & W=
422 239 FLSA ETHYL i
ABEDe AZEo] 14mm ¢l Steel Mold o4 450Kg/
em?e] ob she] A Fal] 4~5mmd Pellet 48] AzE
HEE

o] A

499 Pollet 78] A g4 §el2 nEEALolA
Fig 2014 vhepdl 3459 472 £ ﬂ Fotol .
@ gl 235 el AAHAG. AARE SICE W

G2 stm SEe 1350°C = QA Eh] A 3k e
AL on zAFAE AEGe PHPRR 135S €4
g2 24590 o LA 2Aeds £5°CH
o, =3 N @ OHP AH S 80: 200 W= SA £F
BA A E8Ete] 25cmdsec 9 FELR kS o
=2 -.—:v:ii‘jif%-.

AA 28 HesEE SCminz Fg.oH
A QA% ABFE e e AL A A
AR oluA el A& g A4EL 292
microbalance 2 H @3z 2 AAEL 24& X-4 3
FHiA [Cu Ka(Ni-filter) 30KV, 10mA 14 o 3-% ek,

(

1350°C

lite {ube

L - MU[

&

Gos tank

Slow meler

3. 1t E 1F

3.1 65Ny % A-Sialon 9 A4 493%

f-Sialon & P dF T data iz o} BwEl el G
21} A-BiN ¢ sfslelma AL ¢ ey
B-SigMNy 8] 2zl o 5 HTﬁﬁi aleleh o7 A% 50
N8 A4 LG4 ¢ o5 & o]-48le} f-Sialon ] A4
24 HEd AR ul-r-'a-

Alurmninium 272+ & Graphite 22
of djgk F4lAE AEets of w 2 1
Wwo 2 fSipMN, b AdEE abde A
= A (e} Zo] vhebd S glvh

38105 (s) T4A1(s) - 2Nz () = -SizNy(s) +2A1:053(s)

_-3
=
e e et

38i0s(s) +6C (5) - 2Nz () ﬁﬁSIHN.i(S) +6CO(E)

@)l A g

—t

49 o
z]'"ﬂ' L}"‘T =
+ oy ue) 3 “Elo}
Graphite 2o} & A-§

sioa s AW 2
As e Fig 33 ek, ol ¢

ok 2000°C ¢]skel]l A E Al Eiko)
ol 1A fahst grie el Al

1%

Eule] Graplite vl 4= ez Fge] o I
7% o 4 ¢lel, 2E) kg (QelAE CO A=A
A ER] ] Foll 38 Moo Hp 8] E¥|A 8 o

gL GAS] el w5 g Al A A 8kgie]
SeE 24 A% 4ot 5 ek

3.2 Al 3uke] HAEs

AlEso gzgadd A7) 40 31 45 wil F FFelof
80 No=20 Ff; B8]7] o4 1330°C 2 547 g
A% Fig. 4ol bl g, e 2o XA 54
244 A3 AlOy Mullite, Si0y 4 A& F<5gte)
vebte s SN = AEH AAEA @i oA Al
15726] $i0, 3 9kgEhe] ALOg 71 7514 Si0; 8- AlS|

e

) 291954



spgyky o2 RBE] §-Sialon 9] 5]

I L T T Py
I N r"
' IRC;ie] « BCE 2H, gk = y S
0 - mnﬁ‘ﬂn- Cis) v 2_])/_“ ,\ /
PR UIELs N . /
| 5
-k \\ 7
— h
- #
L - NS
= 1 .
It g
) ' 4 ,-/ N
<, /'V \\
E - AN
-'50 ‘_1_: ST S RSP S SR TR S SR S N SRS
Pl 420 el Ic']J e A0S ZHGY Lo
Te—mzre [}
Fig. 3 Free energy of reaction.
A d- A0
M mullite
S: SiOZ g

5
A & 4 M \‘
b
A S YA M
) »JLLV\%M*NW%«J i
60 50 30 20
28{Cu Ka)

Fig, 4 X-ray dinraction patterns for the specimens
of the Al-added Wando Pyrophyllite heated at
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Fig. 5 X-ray diffraclion patierns for the speci-
mens of Wando Pyrophyllite/Graphite {Si0y/
C=1/1.2) heated at 1330°C in 80N-20H,

Q
1
4
i .
\ of-cuarkz
lr‘__f '
1
>
3
1
| =S, H,
. 3
e .
@ ™, /.
=
z e
- BT e
- e
_J‘—*i\iﬂgo
. 1 ] i 1
P4 5 8 10 12 )4 6thrd
Fig. 6 'Time dependence of composition for the

specimen of Wando pyrophyllite (SiOs/C=1/
1.2} heated at 1350°C in S0N-20H,
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Table 2. X-ray data for 5-SizNy ond f-Sialon comparing with present work
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Fig. 7 Wt talio dependence of compesilion for the
specimen of Wando pyrophyllite heated at 1350°C
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Fig. i0 X-ray diffraction patterns for the specimens
of Wando Pyrophyllite (SiOq) /C/S13N,(=1/1/0.1)
heated at 1350°C in 80MN2-20H;
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