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ABSTRACT

The sols prepared by dialyzing solutions, in which the hydrolyzed precipitates of TEOT or directly Ti(QOCH:)
were resolved, were Lhe nanoparticulale sol with Lhe average particle size less than 7om and the anatase
crysial phase. In the pH range of 15 to 2.9, the particle size of the nanoparticulate Ti0, sols (0.09 mol/f)
increased gradually upto 15 nm~~26 nm with the increase of pH in the initial aging state but the sols were
transparent all the time, and slable without growin any more afler 30 days. When the slipcasted porous alumina
tubes were coated by the sol-gel dipping method, the minirmun particle size and the aging time for forming
the coated gel layer at the given pHl were optimrzed. For abtaiming the very thin crack-free and reproducible
membrane coating, the use of a nanoparticulate TiO; sol (0.09 mol/) aged for about 30 dyas at pH=2.0 was
found to be the hesl.
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Fig. 1. Variation of the apparent porosity of supports
with presintering temperatures.
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Fig. 3. Specific surface areas of porous supports presi-
ntered al varicus temperatures.
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Fig. 5. SEM photographs of the tubular supporl presi-
ntered at 1200C [or 2 hrs: (a) outer surface,
{(h) fracture surface, and {c) inner surface.
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Table 2. Characteristics of Ti0» Sols

b - #4%

Type Conc. of Average Crystalline Form
Sol {mol/) Particle Dia, {nm) Room Temp. After Calcination
17 Rutile Rufile (500C )
- Rutile Rutile (B00T)
10 Anatase Rutile+ Anatase (2007 )
Anatase Rutile+ Anatase (200T)
Anatase Rutile+ Anatase (200C }
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Fig. 7. Mean particle diameter vs. aging time of the
ASD sol.
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Fig. 10. SEM photographs of surfaces coated with the
ASD sol for minimum aging time required at
the given pH: {a) pH=2.90, AT=0 day, DT=5
min; (b) pH=250, AT=5 days, DT =5 min;
(c) pH=228, AT=16 days, DT=3 min; (d)
pH=2.00. AT=28 days, DT=120 min; and {e)
pH=1.00, AT=35 days, DT=120 min.
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Fig. 11. SEM photographs of surfaces coated with the
ASD sol at pH=2.0: (a) AT=17 days, DT=230
min; (h) AT=28 days, DT=120 min; (c) AT=
57 days, DT=150min; and (d) AT=57 days,
DT =200 min.
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Fig. 12. Minimum aging lime and particle diameter re-
quired for coating at the given pH of the ASD
sol.

l® 1 elalar]= ARRR ZeE S04 9dx) £2
HAGE Eab ol]e)l F& pH Fal 4+ vpArbA R
el g Alrhel & dofuAld e AR ¥
wf ol w1} kg Fe dRe] HAEH dzA| 25
Fge] whlsld foh apeba] T $Ae] a2 Felw

22 Azsle] 71 Feo] dhaof THEL A
= 7| 7R
agingA}# 4] FH e Abgsfok g
a4 B-ls Zo] pHel wh W wiztelA] Hazz
pHE s 288k 2] 1 Fasht 2 A1 o] 4]
) 227 0.09pma) ALO; alel Fagx
AFAes FZEe dr)d 71 Ager Fe 242
zalsteke] 0.09 mol/ Aol pH=204% Suj4) 3=}
22 < 3047 agingHE S wW=lE 4 F Uk

HA
7] ﬂl—Er 4 mElEg Axsr] fHde A 2ee
= =

QJapgae]  AefuimE
EIIREE S &

A HE]

o)A A e AzA YAyl 2 Ed vls 84
g o] Iz Fdo| walEly] 4827 o)y RS
wekste ALO, e Y1l Sl 97k Tio,
d2zo] galald] FA=HZE Fr7] H5ke] ALO, ZA 1
Wrgen FEol & Yol 4k AdYA T
;g & opa] Fn)d) JA) 22 AzEaych Fig 13
o gHereke] 0.l moldel Adgl=l RD Z(AT=15
days)2 1%} 2ESE SEM AF#leZ g 13(a) 2 (0 F

(bisk (e 25 FrlE AlEles
Z Yabrt A JIFE o
Solzkn Yeg BelFa ek zeldd
s Q|7 ZolAlul w2}
pH7} w3 =&l Azkx Fe) oo Fig 13(a) e} (o)
4] Bige] gy 7|2 TE AtE AES s

Enl =E Alzle|x
=



43869 HU1 8.50 43868 HUI

Fig. 13. SEM photographs of surfaces coaled with the
RD big-particle sol for varous coabing time;
{2) 3 min-surface, (b} 3 min-fracture surface, {c}
10 min-surface, and (d} 10 min-fracture sur-
face.
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with the RD sol for 7 min followed by the HSD
sol lor 120 min at various pH: (a}) pH=19,
L) pH=2.1, and (c) pH=23,
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