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Zalolmy AHPAAIS TMOSE ZUIRET A« Arsigd.en], As Adzle 2157 9|5 porosimeter,
TG-DTA 2 SEME o]8-sleich, 2 7z, Msha) ke FASL PAAY oko] Z7le2. Zhaslel o o] DMFs} PEG2]
o] Zrlg<nz Zrlalelc) mat, WF4EAL] F7)= PEG, FA, DMF, PAA o2 Z7istdor 750T /1600
TR dajElyr A8 AFAEae 717 200A. 2094, 3158 9 59.0 Aejgdvh

ABSTRACT

To control the pore size ol silica mel, formamide (FA), N,N-dimethyl formamide (DMF), polyethylene givcol
(PEG) and polyacrylic acid (PAA) were added in the sol-gel process from starting solution with tetramethyl
orthosilicate {TMOS). The gels were characlerized using porosimeter, TG-DTA and SEM. As a result, the
more contents of FA and PAA was increased the more gelation time was decreased, also the more contenis
of DMF and PEG was increased the more gelling me was increased. The mean pore size of gels was larger
in the order of PAA, DMFE, FA and PEG. And the mean pore size of porous silica glass was 59.0 E\ 315 A
2994 and 29.0 & respectively, healed at 7507 /10007,
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Table 1, Compositions of Starting Solutions

(Umt: mol)
TMOS CHOH H:0 HCL
1 1 4~32 0.2~-0.38

additrve !

none

1 1 8 06 FA
0.5~-20
1 1 8 0.6 DMF
0.5~20
1 i 8 0.6 PEG
0.01~0.03

PAA

2.1 Edigig 9l =M
g e 28z R A S{OCHNTMOS, Fluka
Co., 98%), CH,OH(James Burrough Co., 99.85%), HCI

RO

(unsei, 35%) % ZF52 ARgsigon, A E2
A= 1g4)eke] formamide(Waka chem. Col), N.N-di-
methylformamide(Tedla Col, polyethylene  glycol
(Showa Co, MW=6000) ¥ polyacrylic acid(Wake
chem. Co, MW=28000~12000)2 A}&-slgdv}
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Fig. 1. The dependence of gelabon time with a kind
of polymer and different contents as additives.
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Fig. 2. TG-DTA curve of gels with different additives.

22 el aleld Frles] -

oil
"
B

g Ty

HH T
IRER

ﬂi‘i@;
s

(b)

Fig. 4.FPholographs of the dry gels with different addi-
tives. {) heated at 40T (b) heated at 750T (FA,
DMF and PEG)/1000T (PAA).

Table 2. Some Properties ol Silica Gel with FA
Heated at Different Temperalure
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Fig. 3.Heat treatment schedule of gels.
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Temp. | 5.5A MPD AD BD  Porosity
)y | myy A @en® (gem) (B
40 381 485 2.02 0,823 323
450 292 2062 206 0954 235
750 213 299 2.10 1.127 184
900 i 0 2.14 2013 b

S.S.A: Specific Surface Area, M.P.D: Mean Pore Dia-
meter, AD: Apparent Density, B.D: Bulk Density
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Table 3. Some Properties of Silica Gel with DMF
Heated al Different Temperature

Temp. | SSA MPD AD BD  Porosity |
() | (m¥g) A (@™ (gem® (%)

40 442 46.8 202 0.729 322
450 324 394 2.04 0.989 27.5
750 239 315 209 1.260 21.2
950 0 4] 213 2.11 0

Table 4. Some Properties of Silica Gel with PEG
Heated al Different Temperature

Temp. | SS.A MPD AD BD  Porosity
) | g A (@em® (gem) (%)
40 432 345 1.99 0812 342
450 339 3078 203 0.954 285
750 292 295 2.04 1.198 24.3
850 ] 0 2.13 213 0

Table 5. Some Properties of Silica Gel with PAA
Heated at Different Temperalure

Temp. | 8854 MPD AD BID  Porosity
@) | v & @em) (gem®) (%)
40 576 135 2,002 0,623 425
7h0 480 121 1.987 0.795 Jo4
1000 313 h9 2.001 1.023 283
1200 0 0 213 211 0
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Table 6. Some Properties of the Porous Silica Gels
with Different Additives Heated at 750C and

10007
Temp. | 55A MPD AD BD  Porosity
@ |y A @) e @)
FA 213 29.9 210 1127 184
DMF | 239 315 209 1260 212

PEG | =292 29.5 204 1.198 24.3
PAA | 313 59.0 2.00 1023 28.3

(b) DMF

Fig. 6. SEM micrographs of the gels prepared with di-
fferent additives heated at 40T .
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