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ABSTRACT

Effect of catalysts, which was catalyzed by acid(HCI and HNQO5) and base(INH,OH), on characteristics of the mullite powders
prepared by sol-gel method was investigated by XRD, TGA, SEM and BET. As a result, weight loss as a tunction of catalysts was
in order of HC1=32.6%>HNO;=25.43%>Non=24.0%>NH,OH=22 5%. The mullitc powder dried at 100°C appeared spherical shape
in acid catalyst and different shape in base catalyst, but sintering powder at 1400°C appeared very fine particle of 0.05~0.1 pm
regardless of catalysts. In all case, the pore guanlity. which was capable 10 adsorption, was decreased with increasing temperature. n
base catalyst, no change of special surface area in mullife appeared.
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Table 1. Chemical Compositions of Sodium Silicate'*'®

_r.zé

Composition | Si0, | Na,O H,O | Fe;05 and Micell.

wt % 2849 | 975 |600 L1 <1

0.6 M Sulfuric acid
100ml

0.8 M Sodium
Silicate 50ml

Mixing for lh

Mixed
Solution

THF + Na(Cl
{ Slirring for 3h
T =20 ~ 25T }

Separation |— Standing for 1h

Silicic Acid

Fig. 1. Schematic diagram of ex(raction procedure.
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Table 2, Analysis of Impunities in the Silicic Acid and Mullite Powder ™!

Composition Nﬂgo F6203 T‘iOQ Kzo MgO Sum
Silicic Acid (wt %) 0.0340 0.0031 0.0005 0.0002 - 00378
Mullite Powder (wt %) 0.0336 0.0070 0.0025 < 0.0028 < 0.0003 < 0.0462
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— Reflux at 60T for 3h

Mixed .
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dropping} A
Hydrolysis Stirring and reflux at 60T

and Gellation]  for 4b

Tioom for 24h, sealing

Calcination

Rotary vacuum evaporator

Analysis

XRD, SEM, BET,
TGA.

Fig. 2. Schematic diagram of experimental procedure.

Table 3. BET Data of Mullite Powders according to Catalysts

Pore Median
Sample | Temperature | Surface Volume pare
Name °C) Area(in/g) 3 Diameter
{cm/g) p
(&)
Non 100 37224 1.28 3529
{(Non-Catal.} 1400 14.5 0.06 968.5
HCl 100 460.9 1.48 256.8
(HCD) 1400 183 0.05 7413
HNO 100 3835 1.24 260.0
(HNO3) 1400 16.6 0.10 2319.9
NH 100 196.0 0.98 4753
(NH,OH) 1400 13.5 0.11 21333
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Fig. 3. Change of weight loss as lunctions of catalysis and
increasing calcined temperature.
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Fig. 4. X-ray diffraction patlerns ol calcined powders as a
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Fig. 7. Volume adsorbed change of mullite precursor using HC1
as a function of heat treatment temperatures.
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Fig. 8. Surface area change of mullite precursor as functions of
catalysts and heat treatment temperatures.
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