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Microstructure Control of Reaction-Sintered Porous Mullite

Bum-Rae Cho*, Sang-Ryul Yoon* and Jong-Bong Kang**

ABSTRACT

The effect of several important processing variables was investigated on formation of porous mullite
with acicular microstructure. Experimental results demonstrated that microstructure and porosity of
porous mullite are depending on concentration of AlF;, holding time at 900C and starting material.
Acicular mullite was developed by increasing amount of AlF; and holding time at 900 C. Mullite began to
be formed at 1200C and the resultant microstructure sintered at this temperature is similar to those at
higher temperatures. Porosity increases with increase in amounts of AlF; and holding time at 900<C.
Therefore, it is found that microstructure of reaction-sintered porous mullite can be controlled by
governing the amount of AlF; and holding time at 900C.

2 =

a5/ AR B AR AHTEsE tEAd BEOIE Alx Al 3RS L AR rATE A
oA E Gk s nslgch. 2HELL ALO; +Si0,8 AOH); + Si02 gelsle] a7z Walg nd
g A3}, ALO; R} ¥hgAo] $4g Al(OH):E AHEE AN o ded 4R 7271 Jdehgend, 371
AlF;9] &ol 71845, SiFrt st L2273 900 T FAlshe Alto] A& whgE 2 dojut Al
A AA A 337 EolErt FHAANT. 272 29 BF 1200TAAFE Etol BV AEHMU, &2 2%
sl we A fEe & WHiE B F AU 71T EL FH7HAY Fol %7}%Pw—ﬂ,900°0°1]f‘1«1 A2

o] AFE FrletATH

Ly £ da) AHE R e EFuU-Ast o494 ¢ 3
FEQ BgfolEx ngH, ¥ @A, g2 U2

34 Agpay ,%1717,-5_@‘ 2 gRE ves P4, 12AE, S35 A B9 71AA, 94 5
£ AeEs 5 e 724 Asy AxAaEs o] wjl-- Hojd EFoltH1]. o]eg nExe] ol

* ARG AR T
+ Zoisha AAAFo



[
[ &)
P
st
2
o

BER AR

2

ro o ;lhl Py

3] siate AN FRA=FAY,
AP T TFS Aol S84

&
el
al
HE R e "-r'E BPo|E Az WY F
<
L=
g
2
e}

lo 2 nu

e 2t
)

3 A &5}[2] 131‘4 ‘?l—o-i He
Fujute} éaﬁ} T2 o] &% e ET]E 4
"19] LR F de)7t o9 %L’}l’ &5t 9] o
Bo ute AL Ead AU 2AAE I YA E
1500 ol & £xoAe] 4de] aFsHe ©
Hg 7R Yof HHEAALEE BE7] A4 B
A7t AP glen], 1 & QOkadast Otuskay:
ALO;-Si0; xerogel Aol AlF:E E31sle] 23 A9
A 714es doA AAAe BepolEE AlXsHY
3[3,4], Talmys} Haughte ZFou, del7}, AlF,
HeHiwe] 44 A Ao WA 2R 2 Bz
SiFy 7t AAE 1, 28X E208 EgzIt §
et A4¥a Edo|EVE AddAdn FRAG
[6.7]). olg} 3 423 FAFHE A4 5 e
near-net-shape A x4 & g BoolE Az
283le] itk 2HE AL, BFEEE O3
Belo|Eo| ARAA 5T BFAE AxFoEN
AP Azel Hd d¥ez A=y Sl HYE
Beosln, 53] A e BElolEY mATR
g A3Y 722 Ao#ozx F&/Aee B3
Bz AMgsl7] 93 A7t @wd) AP ok
{3-8].

£ dFodM e g @ 23 O3y EEelEe
Az 7hs44¢ Bug HE[8]le] AFAHAE 7Z=R
stod, A% EeolEE Alxsty]l Hs AlLO;,
Al(OH)3, Si0,& AMg8le 24EAE ddte] ¥hg
22 A 2454 Wzl g BefolEY njHFx
W3le #Estn, A7k AlF:9 sl g 3
A9 o3z ¥3lE nasio 3 &4 A SiF,
7b A LEF7H1 900TolA FAAILE €
st o Aol AAHEE 2AlE R, T AR
g d2sl] 24 ex Wl uiE Eele|Ee 34
W32 fEgezd AA¥e A BelE Ax
Z 93 HA9 AL At gt

m3°PFlE£LﬂJA9,§9.n!L |m
_°, e
) ol
o
o o} >
n?i
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: T 04 Twe%)
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0
SALOYSI0, Smol(36.700g)|2mol20.028¢) ;%ﬁ;
10672(10w%
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Fig. 2 XRD patterns of the specimens with different amounts of
AlF; sintered at 1400°C for 2hours
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Fig. 1 SEM micrographs of the specimens with different
amounts of AlF; using AlLO; sintered at 1400°C for
2hours.

Fig. 3 SEM micrographs of the specimens with different
amounts of AIF; using AI(OH); sintered at 1400 for
2hours.
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Fig. 4 XRD patterns of the specimens with different amounts of
AlF; using A{OH), sintered at 1400°C for 2hours
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Fig. 5 SEM micrographs of the specimens with different holding
times at 900
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Fig. 6 XRD patterns of the specimens with different holding
times at 900C.
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Fig. 7 SEM micrographs of the specimens with different
sintering temperatures at 7wt% of AlF;

Fig. 8 XRD patterns of the specimens with different sintering
temperatures at 7wi% ot AlF;
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