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ABSTRACT

Porous silica ceramics were prepared using DCCA(Drymg Control Chemical Additives) such as nncharged
polymer{Polyethylene glycol) and protein(Lipase) under H.0/Low-grade TE05=10, C;H,OH/Low-grade
TEOS=1, HCl/Low-grade TE0QS=0.01. After Plain which doesn't added DCCA and samples of 11 sorts
which varied molecular weight of PEG(My=600, 1000. 2000), quantity of Lipase, and concentration of wat-
er were synthesized, pellation time and thermal analysis were investigated. After heat-treated al 600, cry-
stal structures, analyses of Si0, polymer, and characteristics of pores were investigated. Gellation tune was
retarded ahout 2-6 times as compared with plain, resuliing in addition of DCCA, and crystal structures ex-
hibited amorphous state. Moreover as increase of water, a short gellation lime was obtained. The samples
added PEG showed increase of specific surface areas up to 20-40% and had micropores, while Lhose of
Lipase were decreased ahout 90% and showed broad pore size distmibution,
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Table 2. The Class of DCCA

Water soluble polymer

{Uncharged polymer) Protein

Lipase(Li)
Contains approx.
25% protein

Polyethylene glycol (PEG)
My=600, 1000, 2000

Table 1. The Compositions and Function of Starting Materials

Starting materials | Low-grade TREOS C.H:OH H.0 HC1 Orgame additives
Cormposilion {M) 1 1 2-10 0.01 0.25-1.5 (16.7-37.5 wt%)
Purity 93.0 wt% 99.9 vol% - 35% Resgent grade

Function Dispersoid Solvent Hydrolysis | Catalyst Pore controller - DCCA

A 35° A 9 & (1998)
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Table 3. The Compositions and Analyses of Samples for Manufacturing of Porous Silica Glass

Variable Sample name Composition Fixed variables Analyses
H.Q/Low-grade TEQS=10
C.H.OH/Low-grade TEQS=1
- Plain - HCl/Low-grade TEOS=0.01 | V@@ @
Reaction temp.=20"C &
Reaction time=1 hr
D Wt
PEGG00 (I\?I7»ig()0) Palyethylene glycol=37.5 wt% g % %
" H.O/Low-grade TEDS=10
Polyelhylene PEGL000 37.5 wt C,H,0H/Low-grade TEQS=1
glycol (Mw=1000) HCl/Low-grade TEOS=0.0 0EE
7.5 wt Reaction temp.=20°C
DCCA PEG2000 (M=2000) Reaction time=1 hr DeE®
L167 16.7 wit% H,0/Low-grade TEOS=10 L ®®
L286 93 6 with CHOH/Low-grade TEOS=1 DG @
Lipase HCl/Low-grade TEOS=0.01
L375 7 5 Wit Reaclion temp.=20°C DIONOXCY,
N Reaclion time=1 hr ®e O
H2 2 mole Polyethylene glycol=37.5 wt% DE®
Ha 4 mole CsH:0H/Low-grade TEOS=1 O 6 6
H.O : HCI/Low-grade TEQS=0.01
06 6 mivle Reaction temp.=20°C DE®
H8 8 mole Reaction time=1 hr OYHI6)

b Apalyses : @ Gellation time, & Thermal alalysis. @ Crystal structure, @ SiO, polymer, (8 Specific surface
area, () Mean pore diameter, (7} Pore size distribution, 8} Pore image
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Fig. 1. Schematic diagram for the silica glass preparation.
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