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Preparation of Silver Loaded Activated Carbon Modified by Ozone
and Its Bactericidal Effect on Drinking Water
CHEN Chen, HAO Linlin, LI Guiju

(College of Marine and Environmental Sciences, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to develop an efficient bactericidal material for drinking water, a new type of silver loaded activated
carbon (Ag/AC) modified by ozone was prepared, and the morphology, specific surface area, pore structure and surface acid
group density were fully characterized before and after modification. Moreover, the crystal structure of Ag/AC was investi-
gated by X-ray diffraction (XRD) , and the bactericidal effect of Ag/AC was investigated by using E. coli and S. aureus as the
experimental bacteria. The results show that after 30 min of ozone modification the content of acid groups on the surface of
activated carbon significantly increased by 17.91% and that ozone modification could significantly increase the silver load-
ing of activated carbon. Compared the experimental results of silver nitrate solution and silver ammonia solution, it was ob-
served that the modified activated carbon exhibited higher affinity towards silver ammonia ions. When the initial concentra-
tion of silver ammonia ion was 50 mg/L, the silver loading capacity was 3.14% higher than that of silver nitrate solution. In
addition, the silver leaching amount was significantly reduced by impregnation with silver ammonia solution. When the sil-
ver loading capacity was 1.03 mg/g, the silver leaching concentration was only 0.013 mg/L, which was lower than the safety
standard of silver ion in the drinking water. The modified Ag/AC exhibited an excellent bacterial performance for E. coli and
S. aureus , and the performance for E. coli was better than S. aureus. When the silver loading capacity was 1.03 mg/g and the
contact time was 4 hours, the bactericidal efficiency of ozone modified Ag/AC on E. coli and S. aureus reached 100% and
78.2% respectively.
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Tab.1 Specific surface area and pore structure parame-
ters of activated carbon before and after ozone

modification

RS RERY R BB FLIR Y BIH i
mfE/m (mgh)  EFUATY (em®g?) SEEfLAE/Mmm  fLF2/mm

0 349.73 0.23 2.58 2.23

0.5 325.99 0.17 2.11 2.03

1 327.65 0.18 2.24 2.23

2 356.19 0.19 2.28 2.22

3 377.20 0.23 2.45 2.04

4 381.73 0.23 2.35 2.03

5 425.57 0.24 2.24 2.02
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Fig. 6 Bactericidal effect of silver loaded activated car-
bon before and after ozone modification
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