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Solar photocatalytic degradation of methyl orange with a non concen-
trating flat-plate photoreactor

WANG Yizhong, FU Yan, TANG Hongxiao (State Key Laboratory of Environmental Aquatic Chemistry , Research
Center for Eoo- Environmenta Sciences, Chinese Academy of Sciences, Bdjing  100085)

Abgract The photocataytic decolorization of methyl orange in TiO, sugpendon with a sdf-made flat-
plate lar photoreactor was sudied. The fectsof catdyst amount , initid concentration of solution, o
lar UV irradiationintendty , flow rate of syssem and storage tank with or without bubbling O,. on the op-
eration stuation of flat-plate photoreactor were investigated. It has been demonsrated that the photo-
cataytic decolorization of methyl orange with the lar photoreactor is succesf ul when iterating under -
ther sunny or doudy atmogpheric conditions. The best performance was: a sunny day with slar UV irra
diation average intensty of 26.93W/ m? , catayst amount of 1g/ L , initiad concentration of methyl orange
of 20mg/ L , flow rate of 16001/ h. After 1h irradiation color remova was 83.6 % and ater 2h color re
movd achieved 97.9 %.
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Tablel Experimentd dataof slar photocataytic degradation of methyl orange slution
No. Go, TiOz, &, Q, Vg, ) Ve Q, AV, K, k, T, I,
mgL gL mm L/h L s m?!' x100% mn! W/ m?
1 20 2.0 0.346 600 0.501 O0.053 3.0 145 12.6 0.0254 24 27.93
2 20 2.0 0.346 600 0.501 O0.053 3.0 145 8.2 0.0163 22 20.32
3 20 1.0 0.346 600 0.501 0.053 3.0 145 6.1 0.0122 22 20.00
4 20 1.0 0.346 600 0.501 0.053 3.0 145 11.3 0.0225 26 26. 05
5 20 0.5 0.346 600 0.501 0.053 3.0 145 9.8 0.0195 22 27.89
6 20 0.5 0.346 600 0.501 0.053 3.0 145 2.7 0.0054 21 17.12
7 10 1.0 0.346 600 0.501 0.053 3.0 145 14.9 0.0279 20 24.95
8 50 1.0 0.346 600 0.501 0.053 3.0 145 4.9 0.0097 20 29.80
9 20 1.0 0.201 300 0.291 0.030 3.5 145 4.4 0.0076 20 27.52
10 20 1.0 0.612 1600 0.888 0.097 2.0 145 10.9  0.0320 20 26.93
11 20 1.0 0.346 600 0.501 0.053 3.0 145 10.1  0.0202 20 25.57
12 20 1.0 0.346 600 0.501 0.053 3.0 145 11.8 0.0236 20 24. 42
13 20 2.0 0.346 600 0.501 0.053 3.0 145 10.1  0.0201 20 20. 46 /
3.2
3.2.1 2 ,
(No5 No4 Nol). , , 0.5—=2.0
gL , , 2.0g/L 1.09g/L
1.0g/L 0.5¢/L ,
, ,0.5—1.0g/L
3 (No6 No3 No2) , ,
3.2.2 4

(No7 No4 No8).
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20 mg/ L

t ,min

Fg.2 Hfectof catdys amount on photocata yt-
ic deoolorizaton of methyl orange in sunny

Fg.3 Hfect of catdyst amount on photocataytic

decolorization of methyl orange in cloudy
day day
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Fig.4 Hfect of initid concentration of methyl or- FHg.5 Hfect of flow rate on photocataytic de-

ange on photocataytic decolorization oolorization rate
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