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Abstract Silica hydrogel was synthesized by the reaction of liquid sodium silicate with sulfuric acid. The
condensation polymerization of the synthesized hydrogel was carried out via an aging process under the acidic or

alkaline conditions. Nano porous silica with the pore size below 3 nm and surface area of 715 m?/g, was obtained

by the above processes in acidic ranges(pH = 3~5). The pore size and surface area of the silica varied with pH,
and in alkaline ranges(pH = 8~10), those were 21 nm and 300 m*/g respectively. The characteristics of the silica
varied with the thermal treatment which caused the change of surface area, pore volume and pore diameter,
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Fig. 1. Relationship of the gelation time vs. temperatures.
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Table 1. Physical properties of silica prepared under the
acidic(NPS-A) and alkaline(NPS-B) conditions

NPS-A NPS-B
Surface arca(m?g) 715 300
Pore volume(mi/g) 0.45 1.6
Pore size(nm) 2.5 2]
pH(5% slurry) 4.0 75
Ignition loss(%) 7.0 5.0
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Fig. 2. Relationship of surface area vs. oil adsorption.
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Fig. 3. SEM photographs of the NPS-A(a) and NPS-B(h).
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¥ig. 4. Thermogravimetric analysis patterns of NPS-A(a)
and NPS-B(b).

Table 2. BET data of NPS-A at various temperatures
BET data

Surface area Pore volume Pore diameter
- @) (o)
(2hr heat)
150°C 587 0.34 23
250°C 602 0.34 2.25
400°C 559 0.31 2.25
800°C 72 0.06 3.42

Table 3. BET data of NPS-B at various temperatures

Temp. BET data Surfaczc area Pore volume Pore diameter

(2hr heat) (mg) (cclg) (nm)
150°C 268 1.63 243
250°C 267 L.66 24.8
400°C 273 1.68 24.6
800°C 264 1.65 25.0
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Fig. 5. BJH adsorption plots of NPS-A(a) and NPS-B(b).
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Fig. 6. Relationship of surface area vs. pore diameter at
various temperatures.

Table 4. Physical properties of NPS-A at various tempera-
tures

Temp.(2hr heat)
150°C 250°C  40°C  800°C
Physical properties
Specific resistance (Q - ¢m) 15469 16,260 20,661 24,450
pH (5% siurry) 602 595 6.05 4.84
Oil absorption (%) 820 740 731 458
Moisture absorption (%) 5.0 50 5.0 5.0
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Table 5. Physical properties of NPS-B at various tempera-
tures

Temp.(2lr heat)
150°C  250°C  400°C  800°C
Physical properties
Specific resistance (€2 - cm) 14,409 14,903 14,204 2,183
pH (5% slurry) 8.42 8.23 8.27 6.08
Qil absorption (%) 302 295 290 282
2170 21.00 2060 12.69

Moisture absorption (%)
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