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Fabrication of Porous Mullite by Reaction Sintering
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Abstract Porous mullites were fabricated using AI{OH); and amorphous SiO, as starting materials by reaction sinter-
ing method. The molar ratios of alumina and silica varied from stoichiometric mullite composition to silica-rich and
alumina-rich compositions. AlF; of 0, 1, 5, 10 wt% was added to each composition, and the effects of composition and
the additive for the formation of mullite were examined. The temperature of mullite formation decreased as the
amount of AlF; increased, and the mullite phase was formed in the stoichiometric composition in addition of 5 wt%
AlF; at 1250°C and porous whiskered mullite were synthesized in the sample sintered at 1300°C and higher tempera-
ture. The effect of temperature on the mullite formation was not observed for the sample with 5 wt% or higher con-
tent of AlF;, and the body showed little contraction after sintering.

.M 2

Ae) 7

%i—%-—] EA7} AL0s-8Si0; Alojl4 o] FT§2=& ¢
WAlol o abe) Feholms}t AAHRGT

FFot-AeipbAela e ddga 27 e £
o=t meolAe) 1AA 54 % 534 ek Ao] FHol}
3 9374 AR4o] 55t YHAR R FEAZE A4
I, AT o14% FRALE 4T YD e

T EolE Eut mx A AA 9 Aoz o34
=AY, A3, FAsEtERY, S-A3A4Y, &

4 7Y He4AY S0 AT Ba] RerAYe

FYA THE LFoG- Al BRED, mE 5o
FG- A S AHestel BRRLL A2 F Y3}
o gelolE wHe3} FAlo| £4% Wk ez, A}
o Tl wishel AZulgo] e Bk ohujeh, BLE
AR 44RUL o14T & Aok Ae) ook 22} &
=} 240l g Aol slov} FFulhsh AelriAel A
o FolEst AT o] &9 GAEE} 2] uEo] A
slo} 2ol E 22 WS 2 ol WAL BT AU
9 Fetolz 22AE 7] AL 1500 ol4e) ¥&
AT} 279} et Aabol) Flabo) EAE A
ol olnct we £EolA EelolEs} HAW 4 e,

";‘l"gﬂ-l- Ak 7143 o3t whe-2 AlFiet Alerle) 9ks
o) 93 A-2o)A ERe} SiFIF AL 104 BT
Z9} Az)7te ubg-ol o3t EeholE A} YA
Haught 5-7& 2733tz 3ict.

HE 4274 38 TAS F438 4 U= near-net-
shape Alzte] Az whyio] Mg}zl Al=be] B-gha)e] Y4t
HE 24 & Ue AHoE dle] FET glow ofe
T A7) B3] AYFH3 gloemd 2 Sl F&/4A
2te] g NANE ARL-817] $jste] o3 A YAl
FAel At A7/ wEEH T QU

# dFdMdes Udse =47 AlF.9 o, 182
Z71& W3 XA near-net-shape?) o}Z
a5k, A" Eulole 24419 BA
L/ A B¢ Z1AAEA 2 A s A
7} skgic).

Z &
E= J.2-
= o=
J.2-
ISh=1

g5t

=3

24 EYd

UL HF Aol 47 53me 17mel AIOH) s

— 630 —



A E %2 diugads 33 T

(Nippon Light Metal Co.) #} SiO.{Zeosil 55, Kofran)
& 722 3l2, AIF;(Nippon Light Metal Co.) & &
ZFAZ AH45tch. A1OHS) ¢ Si0.9) &wlE 3/2, 3/1,
4/1% 3t31, AIFE AA 229 Owtdk, 1wtdk, 5wtk
28z 10wt% & 274 Wi F FAo2 2447 EUS
Faodct. TR +2#lE L7427 (Buchi B-191,
Swiss) 2 §]F2%= 180°CeA EF2xsle EdE A=
sz, 2HELS AE 40mme YEY E=F AHE
50MPa¢] g3 = 4y 5, oA 300MPas] 4o =2

B AG A Y E shdch 4 AFAE 5C/mind $E2
1 250 TollA 1,400 C7HA] 53 F 2412 ¢ +A13H9
42 B3 &2 F 71385 AAA (Microme-
ritics, Poresizer 9320) & A}&3le] 7| ZE3} UL E &4
3l 3, XRD (Philips, X'Pert APD system) & ©]-4-5}
AEAE Pt hFA Y 39 71F9] FT|EE 19
I ulAzAe] FEF LAY S5t FARAA
(Topcon, ABT-32) £& ol43le 2749 v]HF+=&
23} odvt.

3. #n ¢ nF

EFelolEe] YL 2 SUEAR A45E ALO;
o} Si0.9] #&d ¢x, xlzr] zejn AY Pl &
e, ALOs9} Si0.2] ZAdulo) wel YA Felo|E g
vl wsigic). 7)4be] AAste EelolE A4S
t}g3} iz A glok® WA AIF:e Azt kg
o] doji} EFR (AL (SIO)F,) o} SiF I} A=,

2A1F; + 28i0; — AL (SiO0 F; + SiF, (1)

=29} dejrlr) whgate) Fefolms SiFoh §4R

M Mullite
A Alumina ( o-ALD, )
S © Silica (Cristobalite)

Intensity

20

Fig. 1. XRD patterns of the specimens sintered at 1300°C for 2
h. with AI(OH),/SiO:; ratio of (a) 3/2, (b) 3/1, and (c) 4/1.
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Fig. 2. SEM micrographs of the specimens sintered at 1300°C
for 2 h. with AI{OH),/Si0O:; ratio of (a) 3/2, (b) 3/1, and (c) 4/1.
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Fig. 3. XRD patterns of the specimens sintered at 1250°C for 2 h.
with (a) 0 wt%, (b) 1 wt%, (c) 5 wt%, and (d) 10 wt% of AlFs
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Fig. 4. SEM micrographs of the specimens sintered at 1250°C for 2 h. with (a) 0 wt%, (b) 1 wt%, (c) 5 wt%, and (d) 10 wt% of AlF..
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Fig. 5. XRD patterns of the specimens with 5 wt% of AlF; sin-
tered at (a) 1250°C, (b) 1300°C, (c) 1350, and (d) 1400°C for
2h.
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Fig. 6. SEM micrographs of the specimens with 5 wt% of AlF; sintered at (a) 1250°C, (b) 1300°%C, (c) 1350°C, and (d) 1400°C for 2h.
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Fig. 7. Shrinkage of the specimens sintered at various tempera-
tures
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Fig. 8. Density and porosity of the specimens sintered at 1300°C
for 2 h. with various contents of AlFs.
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