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The study of Ag coated silica composite preparation by chemical method
and their characteristics
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Abstract Well dispersed uniform silver coated silica was prepared by chemical liquid method. The optimum conditions for
preparation of the silver coated silica were as follows: alkaline solution, reaction temperature of 100°C, reaction time of
2 hrs, and amount of Ag of 5wt%. It was found that the prepared silver coated silica were far infrared emissivity of
0.916~ 0.918 and antimicrobial effect of 99.9 %.
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Fig. 1. Schematic diagram of experimental apparatus for the
preparation of Ag coated silica.
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Fig. 2. Flow chart of experimental procedure for the preparation
of Ag coated silica.
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Fig. 3. X-ray diffraction patterns of the prepared powder with
amount of Ag.
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Table 1
Results of the Ag coated silica powders obtained under various
preparation conditions

Sio, A C.H;O Rx. temp. Rx. time
o ey @ P O Resul
1 10 1 0.08 strong acid 80 1 X
2 neutrality 100 2 X
3 alkaline 100 1 yaN
4 2 O
5 5 0.41  neutrality 80 2 X
6 weak acid 100 2 X
7 alkaline 100 i AN
8 2 O
9 10 0.82  neutrality 80 2 X
10 alkaline 100 2 O
11 20 1.64  strongacid 100 2 X
12 alkaline 100 2 O

*Remark : good O > A > X bad
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Fig. 4. FE-SEM photographs of 5 wt% Ag coated silica with pH.
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Fig. 5. EDS analysis of Ag coated silica prepared at acid solution.
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Fig. 6. FE-SEM photographs of the prepared powder with reaction time.
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Fig. 7. TEM photographs of the prepared powder with Ag concentration.

Table 2

Emission powder and emissivity of Ag coated silica

Sample name Emission powder (W/m®  Emissivity
20 % Ag coated silica  3.693x10° 0.916

10 % Ag coated silica ~ 3.702x10° 0.918
Silver powder 3.485x10° 0.864
Si0, agent 3.695x10° 0.916
Silica bead 3.729x10° 0.925
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Fig. 8. Emission power and emissivity of the various sample.



The study of Ag coated silica composite preparation by chemical method and their characteristics 265

Table 3

Results of antimicrobial effect test with amount of Ag
Amountof  Amountof  Ag/SiO,  Antimicrobial
Si0, (g) Ag(g) (%) effect (%)
10 0.1 1 99.9
10 0.01 0.1 99.9
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Fig. 9. Results of deodorant activity with amount of sample.
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Fig. 10. Results of deodorant activity with elapsed time.
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