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Currently, the application of TiO; photocatalyst has been focused on purification and treatment of wastewater.
However, the use of conventional TiO, slurry photocatalyst results in disadvantage of stirring during the reaction
and of separation after the reaction. And the usage of artificial UV lamp has made the cost of photocatalyst
treatment system high. Consequently, we studied that solar light/TiO; film system was designed and developed
in order to examine disinfection characteristics of sewage wastewater treatment. The optimum conditions for dis-
infection such as solar light intensity, characteristic of sewage wastewater, amounts of TiO, and comparison of
solar ligth/TiO, systems with UV light/TiO; system was examined. The results are as follows: (1) photocatalytic
disinfection process with solar light in the presence of TiO: film more effectively killed total coliform (TC) than
solar light or TiO, film absorption only. (2) The survival ratio of TC and residual ratio of organic material
(BOD, CODcr) decreased with remain resistant material. (3) The survival ratio of TC and residual ratio of or-
ganic material (BOD, CODcr) decreased with the increase of amounts of TiO.. (4) TC survival ratio decreased
linearly with increasing UV light intensity. (5) The disinfection effect of solar light/TiO; slurry system decreased
more than UV light/TiO, film systems. (6) The disinfection reaction followed first-order kinetics. We suggest
that solar light instead of using artificial UV light was conducted to investigate the applicability of alternative
energy source in the disinfection of TC and the degradation of organic material.
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Fig. 1. Immobilized TiOz sol and SEM image of TiO.
film on the aluminium plate.

sotar light

reactor

Fig. 2. Schematic diagram of wastewater treatment
system by TiO; film/sunlight.
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Table 1. Experimental conditions
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Parameter Value
Recirculation rate(L/min) 1
Total volume (L) 1
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Fig. 3. The variation of total coliform (MPN/mL) on
the control test. (Experimental conditions: Total
volunm=2L, Flow rate=1L/min, Mean solar
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Table 2. The basic statistical analysis before and after

treatment

trE:tfrfeent Influent water quality
Component N Mean | Std. D| Min. | Max.
Temp 9 1320 | 0.351 12.8 135
pH 9 7.300 | 0.100 72 74
SS 9 12.13 | 5.060 6.7 16.7
BODs 9 12.17 | 2.310 105 14.8
CODe 9 11.25 | 1.900 932 134
Coliform 9 7500 | 964.0 6400 8200

treélgrelgnt Effluent water quality
Component N Mean | Std. D| Min. | Max.
Temp 9 1350 0529 129 139
pH 9 720 ¢ 0173 7.10 740
SS 9 877 334 452 12.0
BOD; 9 9.31 1.63 800 | 11.13
CODer 9 95| 134 811 | 1162
Coliform 9 4873 {1 608 4450 | 5570
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Table 3. The correction matrix before and after treat-

ment
Before Influent water quality
Component | Temp pH SS BOD { CODcr
pH -0.427
SS 0.288 | -0.989
BOD 0.726 | -0.932 | 0.868
CODcr 0.265 | 0.759 | -0.847 | -0.471
Coliform 0074 | 0933 0976 | 0.739 | -0942
After Effluent water quality
Component | Temp | pH SS BOD | CODcr
pH -0.982
SS -0.043 | 0.231
BOD 0449 | -0.272 | 0873
CODcr 0530 | -0681 | -0.870 | -0.520
Coliform 0556 | -0389 | 0.806 | 0.992 | -0410
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Table 4. The basic statistical analysis before and
after treatment

8000 $—— Before Influent water quality
7000 Component | N | Mean | Std. D | Min. Max.
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Table 6. The basic statical analysis before and after
treatment of water quality

Before Influent water quality
Component | N | Mean |Std. D| Min. Max.
Temp 9 128 | 0.379 125 132
pH 9 730 | 0100 | 7.20 740
SS 9 144 | 0971 133 152
BODs 9 122 | 2310 105 14.8
COD« 9 113 | 1900 | 9.82 134
Coliform 9 7500 | 964 6400 8200

After Effluent water quality
Component | N | Mean | Std. D Minimum|Maximum
Temp 9 146 | 0.757 141 155
pH 9 720 | 0153 | 7.00 7.30
SS 9 800 | 0755 | 7.30 8.80
BODs 9 473 | 0.757 | 420 5.60
COD., 9 763 | 1240 | 620 835
Coliform 9 486 337 455 522
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Table 7. The comparison of each experiment according
to Initial cell concentration and system type

System Initial conc. Log(N/No), R Inactivation
(CFU/mL)|{ k(min'1) (%)
Sunlight 800 -2.204, 0.0574} 0.99 100
Sunlight| 3965 -1.70, 0.0161 | 0.98 93
Sunlight| 6400 |-0.158, 0.0015| 0.95 31
Sunlight| 8200 |-0.168 0.0017| 0.89 32
UV lamp| 8200 -1.196, 0.0118| 0.94 92
UV lamp| 7900 -1.215, 0.0118| 0.98 93
UV lamp| 6400 |-1.256, 0.0202] 0.95 94
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