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ABSTRACT

When ceramic membrane was made from metal salt solution 1n place of metal akoxide solution, crack free
and good adhesion to supporler was optimized for sol stability and good adhesion force. 4 starting sol was
prepared from aluminum oxychloride aqueous solution in order to inhubit the grain grawth of ALO; during
heat treatment The crack free dip coating can’t be achieved m 1 mol/f zirconium oxychloride solution because
of the high viscosity which mterferes with the hydration capolymerization between AP ion and Zr'* ion
Thus ALO:ZrQ; sol stability and viscosity for dip coating was effective when 0.01 mol/l zirconium oxychloride
was added. The minimizing of crack and achieving better adhesion to the supporter was obtained hy microwave
drying, surfaclant addition and ulirasonic dip coating in wet atomosphere. The result seems to minimize the
capillary [orce and improve the adhesive ability to supporter durmg the process. Where the average pore
size of ALOyZr(. ultrafillter ceramic membrane measured 17 A by the BET method and observed v-ALO:
phase with tetragonal zircoma alter firing at 7007,
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Fig. 2. Fabrication procedure of alumina supporter.
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Table 1. Porosity and Strength of Supporter after Fi-
ring.

Firing
Temp.
(8]

Properiies

1100 | 1200 | 1300 | 1400 1500

Poraosity
(9%}
Density
(gr/cm®)
Bendig
Strength | 66 193 231 511 1349
{kg/cm®

3955 | 3682 2822 2067 0.74

2.37 251 285 316 379
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Table 2. Batch Composition of Starting ALO--Zr0, Sol.

Salvenl
System Water Aleohol
Components
AlOCly- 2-9H.0 15 vol% 15 vol%
ZrOCL- 8H.O
15 vol% 15 val%
(1, 0.1, 0.01 mol)
Distilled Water 70 val% -
Alcohol
— 70 val%e
(Isopropanol)
PVA 5% aq.sol + 1.0 vol% —
PVA 3% sol — + 1.0 vol%

71A 71 o] u}E Sole] AEE Brooklield F =4S o)
Baled 7 2385
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Table 3. Batch Composition mm Water Based ALOs-Zr(; System.

Component o

Zr0C)z 8H0 AlQCl- Distilled .
Additives
ag.sol (0.1 mol) 2-9H,O Water

Batch No.

1 15 15 70 -

2 25 25 50 -

3 40 49 20 -

4 15 15 70 FVA 10%-+3

2 15 15 70 PVA 10%+1

6 10 10 80 -

7 15 15 70 Amonium polysulfonate acid-+0.5

8 15 15 70 Sodmm pelysulfonate acid+0.5

9 15 15 70 PVA+1 {ultrasonic)

10 15 15 70 PVA+1 (Dipping time)

11 15 15 70 PVA+1 (Thermal coating)

12 15 15 70 PVA+1 (Microwave drying)

13 15 15 70 PYA+1 (IR drying)

14 15 15 70 PVA--1 (Wet atmosphere drying)

15 15 15 70 PVA+1 (in atmosphere)
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Table 4. AlQ:-Zr0, Sol Viscosity and pH with Zirconium Oxychloride

Mole Ratio and Organic Binder Addilion.

Addition amount
Water system Alcohol system
of ZrOCly- 8H,0
1.0 0.1 0.01 1.0 0.1 0.01
Viscosity and pH mol% mol% mol% mol% mol% mol%
No addition
of organic 61,360 12.1 0.6 84,000 79 7.2
Viscosity binder
(cps) Organic
binder 65,600 13.0 105 81,200 8.5 77
addition
No addition
of organic 217 2.56 2.86 2.02 2.49 2.80
hinder
pH .
Orpganic
binder 211 272 291 1.67 244 292
addition
sob Table 5. Appearance of Al:Q3-ZrO; Sol with pH.
Appearance
201 Appearance
pH
lar 1 Opaque gel
) ) ) ) ) 2 Clear sol
MV 0 ? 3 [ 5 ] 7 [] L} 11
3 »
-10F 4 "
o0 5 "
PH B v
301 7 Opaque
Fig, 6. Plat of Zeta-potential versus pH for AlbOy-Zr(, 8 Clear sol
sol from Alz(OH)_r)Cl'2-9H20*ZI’0C]2'8H2‘O. 9 "
10 "
o] FAlAE zirconium eoxychloride®) mol ratio} 11 "
27152 gluminum oxvchlorideshs] Flritd], T3 12 Opaque gel
el o8k Hxr)} FH8 FrkEld o fraan s 13 "

Hr1E A okt &L 94 glen] o) #1402 alcohol
HelHdm fAlalglch 4 o 4+ 0,01 mal=t 0.1 mol zi-
reonium oxychloride 3712 9.6 cps, 121 cpsH A% F
7] a-7n}eled el PVA 274 10.5 cps, 13.0 cps® =7t
Z7Elg 2 1mol A7 61350 cps2 X7 F3H 5
Z7yslede) o)z 4347 uialdal PVB A=
wptriA] ald] pH7L st 5 HEe FA13% FoEka
pH 220 HEdA 60,000 cps T & FTHEZL o
olzlen pH200 o]k« x= 80,000cps ¥ =15
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Fig. 13. SEM photographs of ALOs-Zr(, sol coatings under vanous drying conditions at (A) infrared, (B} micro-
wave, (C) wet almosphere and (D} atmosphere (room lemperature) after firing at 7007C.
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Table 6. Chemical Compositions of AlaQ3-ZrQ, sols after Finng at 12007 (by XRF, wi%).

Components
Mole ratio 510, AlOs Fe, 04 Ca) MgO Na,O K.O TiO, Zr(,
of Zirconium
oxychlonde
0.01 mol 0.04 99.41 .05 0.07 0.03 0.04 0.03 - 0.25
(.1 mol - 98.57 0.04 (.04 0.03 0.03 .02 - 1.21
1 mol - 90,03 0.05 0.05 002 0.02 0.02 - 9.72
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