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Abstract

There has been increasing awareness on the importance of not only removal of organic
materials but also sterilization of microbial cell in the drinking water purification research,
so there has been many researches on that area.

This study has been designed to analyze the effects of TiO. and ZnO coated on activated
carbon on Escherichia coli. )

In this study, the sterilization power was analyzed by (1) variation of TiO, and ZnO con-
centration coated on activated carbon (2} variation of UV intensity.

In addition, the kinetics between exposure time and sterilization velocity was viewed by
the method of Chick.

The results are as follows.
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1. Survival ratio of E. coli decreased as time goes on in application of Ti0,, ZnO and Ti0,

-Zn0. In TIO; and ZnO, the effect increased upto certain concentration, but decreased there-

after. In Ti0,-ZnO, the effect of sterilization was in similar way among 3 combinations.

2. Survival ratio of E. coli decreased proportionately to an increase of light intensity in
ZnO and TiO:* ZnO. In TiO,, the survival ratio differed over extent of irradiation but the dif-

ference over the light intensity was not significant.

3. When Chick’s law of sterilization was applied, m values of three concentrations of TiO,

were 1.57, 0.98, 1.96 respectively. M values of three concentration of ZnO were 1.10, 1.18, 0.
11 respectively and those of three combination of Ti0:,-ZnO were 1.17, 1.24, 1.74

respectively.
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Table 1. Composition of activated carbon coating

with Ti0,

Items\Adsorbent | TiO,- 1 | TiO;- II | THiO,- 1l
Fixed Carbon( % ) 92.33 | 89.50 90.96
Si0, in ash( % ) 0.10 3.20 0.90
ALO; in ash( % ) 0.51 0.47 0.59
Fe,0; in ash( % ) 0.40 0.14 041
Zn in ash( ppm) 197.0 55.0 64.0
Cu in ash(ppm) 44.0 28.0 34.0
Ti in ash( ppm) 3150 | 414.0 |1838.0
Mn in ash({ ppm) 53.0 34.0 2440
pH 9.27 9.41 9.27
BET area(m/g) 7330 | 733.0 746.0

681.0ni/g, 567.0m/g, 643.0m/ge2 & z}
o]& Holx o} ZnOF WHEY 7-F ZnOel
2)g 71ge] whle A% fe Ao Ry

ZnO8 ke 750ppm, 2711.0ppm,
31070.0ppme g Hx}lxo g Zolzle A&
7 dich

Table 2. Composition of activated carbon coating

with ZnO

Items\Adsorbent [ZnO- I |ZnO-11| ZnO-1I
Fixed Carbon( % ) 92.08 | 91.35 88.45
SiO; in ash( % ) 0.57 0.63 0.07
ALO; in ash( % ) 0.48 0.55 0.45
Fe,0: in ash( % ) 0.33 0.51 0.67
Zn in ash( ppm) 75.0 |2711.0 | 31070.0
Cu in ash( ppm) 30.0 30.0 27.0
T in ash( ppm) 131.0 129.0 103.0
Mn in ash({ ppm) 40.0 148.0 51.0
pH 9.37 9.36 9.36
BET area(m/g) 681.0 567.0 643.0
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Table 3. Composition of activated carbon coating

with TiO:- ZnO

Items\Adsorbent ° TiO, | TO- | TOr

: Zn0- 1 {ZnO- 1 {ZnO- 1Nl

Fixed Carbon( % ) 9156 91.89( 93.25

SiQ; in ash( % ) 043 0.07 0.13

ALOs inash( %) 0.40 045 0.25

Fe.Os in ash( % ) 0.49 0.24 0.14
Zn in ash( ppm) 2406.0 |1321.0 | 346.0
Cu in ash( ppm) 34.0 30.0 85.0
Ti in ash( ppm) 199.0 | 399.0 | 505.0
Mn in ash({ ppm) 61.0 33.0 27.0

pH 9.3 9.57 9.35
BET area(ni/g) 1137.0 |1124.0 }1137.0

survival %

T
30 40 50 60
time( min)

T T
0 10 20

Fig. 1. Time course of E.coli cell survival ratio.
AC: E.coli was treated with Activated Car-
bon.
UV : E.coli was treated with ultraviolet.
AC+UV: Ecoli was treated  with
Activated carbon excited by ul-
traviolet.
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Fig. 2. Effect of TiO: concentration on E.coli survi-
val ratio under UV(40W ).
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B control

® AC+UV
k-3 A Zn0 UV
= ¥ ZnOr + UV
E € Zn0 + UV
@

0 10 20 % M 50 60
time( min)
Fig. 3. Effect of ZnO concentration on E.coli survi-

val ratio under UV (40W).
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Fig. 4. Effect of TiO,*ZnO concentration on E. coli

survival ratio under UV {(40W).
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Fig. 5. Influence of UV on the bactericidal activity
of Ti0;, ZnO, Ti0;-ZnO.
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