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Photocatalytic Endocrine Disruptor 17p-Estradiol(E2) in Drinking Water by Nano
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Abstract: Photocatalytic degradation of endocrine disruptor 17B-estradiol (E2)in drinking water by nano titanium( Degussa P-25) suspended
system was studied in a low pressure mercury lamp batch photo-reactor. Effects of reaction pH, E2 concentration, applied TiO, dose, UV light

power> H, O, > O; were investigated respectively. The results show that the removal of E2 was effectively, The rate of photodegradation in aqueous

solution followed first-order kinetics. When TiO, was dosed as 200 mg/L, irradiated by a 14 W low pressure mercury vapor discharge lamp, the

first order photodegradation rate constant of E2(initial concentration was 400 p:g/L) in tap water was 0.018 min

~!'. The photodegradation rate

constant of E2 was related to the influential factors mentioned above and that it can be affected by add H, 0,0, .
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Table 1 ~ Characteristics of the experimental water
K de b pH TOC/mg*L~" % b /NTU S /S em ™! UVasy/cm ™"
H kK 6.83 ~6.88 4.601 ~7.023 0.15~0.45 606 ~ 720 0.090~0.123
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F2 TEAEEA B2 —REEHHNFEE
2 23% 5 it Table 2 Photodegradation kinetic parameters of E2 at

R A A
B AMT R R R SOt 1ok PNt BRIENEIE K R

different UV light intensity

KH B2 S R 0 B 2 S T AR 134 Inc=-0.0180:+5.9884  0.0180  0.9758

- i U 266 Ine=-0.0250:+6.2015  0.0250  0.9863
BA GRS AE T X B2 1 R it e kAT — R 8) 6 ee 002631557776 0.0063  0.9645
D ETT R R 4 S 25 F: [ 12 1) = 400 pg/Ls 455 Inc= -0.0333:+5.7332  0.0333  0.9792

[ TiO, ], = 200 mg/L, pH }J 6.83 ~ 6.88.
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Table 3 Photodegradation kinetic parameters of E2 at
different TiO, dosage

TR cRa R K R
/mg* L
50 Inc=-0.0104: +5.904 5 0.0104 0.9191
100 Inc= -0.0146¢+5.9152 0.0152 0.9729
200 Inc=-0.0180¢ +5.9884 0.0180 0.9758
300 Inc=-0.0184: +5.6700 0.0184 0.9216
400 Inc= -0.0235¢+5.4782 0.0235 0.9389
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Table 4  Photodegradation kinetic parameters of E2 at

different initial concentration

Ez/z PR pmman kR
179 Inc=-0.0252¢+5.1278 0.0252 0.9940
448 Inc= -0.018 07 +5.988 4 0.0180 0.9758
529 Inc=-0.0177:t+5.8754 0.0177 0.9417
979 Inc=-0.0117¢+6.5170 0.0117 0.8409
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Table 5 Photodegradation kinetic parameters of E2

in tap water at different pH value

Wik pH (H — RN B ) TR K/min~" R?
3.07 Inc= -0.0192:+5.8871  0.0192  0.9828
5.00 Inc= -0.0139:+5.9268  0.0139  0.9518
6.88 Inc= -0.0180:+5.9884  0.0180  0.9758
9.03 Inc= -0.0182:+5.7907  0.0182  0.9617

AT LAt pH A 3.07 HIHE T B2 (1) 5y 18 4
WK, 80,0192 min ', pH 2R 9.03 I T E2
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Table 6  Photodegradation kinetic parameters of E2

in tap water at different O, flow rate

0, Wit

— R IRNB) S E TR K/min~" R?
/L*min~
0.0 Inc= -0.0180¢+5.9884  0.0180  0.9758
0.6 Inc= -0.0215:+6.1077  0.0215  0.969 0
1.0 Inc= -0.01827+5.9204  0.0182  0.9741
1.5 Inc=-0.0183:+5.8567  0.0183  0.993 8

M2 6 W LUEH, 2 0, &S50 0.0.6.
1.0+1.5 L/minft, B2 FRIOGAHE A — % 5 W 3d 328 35000
24 0.018+0.021 5.0.018 3+0.018 3 min~' . <&
0.6 L/minf E2 G A A 3 i3 42 5 4 A W
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Table 7 Photodegradation kinetic parameters of

E2 in tap water at different H, O, dosage

WO BME e Rm R K R
/mg*L
2.5 Inc= -0.0213¢+5.6502 0.0213 0.9463
5.0 Inc=-0.0390¢ +5.8353 0.0390 0.9795
7.5 Inc=-0.0195:+5.7267 0.0195 0.905 6
10.0 Inc= -0.0185¢ +5.8142 0.018 5 0.9798
15.0 Inc=-0.0221¢+5.884 1 0.0221 0.928 2
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