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Photocatalytic Degradation of Atrazine with TiO: Fixed on Granular Activated Carbon(GAC)

HE Ya-ming, SHAN Jian-guo,ZHU Yuan-chun, QU Qiang

(Beijing Technology and Business University, Beijing 100037, China)

Abstract: The photocatalytic degradation of atrazine under UV radiation with TiO,/GAC was investigated, in terms of irradiation
average intensity, amount of TiO»/GAC used, initial concentration of atrazine and amount of 3wt% H,0,. The results showed that
under the following conditions, namely, 4.38 mW * em™2, 7.0g - L™, 21.9mg * L ™' and30 pL. * 15mL"" (one time * 2h~'),
respectively, after 6 ~ 10 h irradiation, the removal rates achieved 92. 7% ~94.7 % , TOC removals were 67. 1% ~78.3 %,
respectively. When the amount of TiO,/GAC increased to 10 g + L.=" and amount of H02 was 60 pl. ( one time), after 3 ~4 h ir-
radiation, the removal rates could achieve 91. 6% ~93. 7% . Based on the combination experiments and analysis of UV spectrums,
the extent and characteristic of the effects of photocatalysis, adsorption and photolysis existed in present system on the removal rates
and the degradation rates were estimated. It may be proposed that the replacement reaction of Cl by OH and dealkylation exist to-
gether. Addition of H,0, made dealkylation stronger than the replacement reaction. The result of TOC measurement also showed that
atrazine was degraded from 8 carbon atoms into the substance contained 2 ~ 3 carbon atoms.
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Table 1 Disappearance of atrazine under UV — irradiation in the presence of Ti0,/GAC

SR 8] PN

TiO./ GAC Hli& 3wt% H20-

5 B B Ho0, #y =X FROGRE  SGRRE OB
/gL /uL - 15mL /h /%
1 7.0 30.0 1K - 2h! 6 0.238 92.7
2 7.0 30.0 LI 2h-! 8 0.217 93.4
3 7.0 30.0 1Y - 2h! 10 3.280 0.173 94.7
4 10.0 60.0 1R 3 0.277 91.6
5 10.0 60.0 1K 4 0. 208 93.7

1A, Ti0,/GAC N 7.0g - L', 45
2 h 7€ 15 mL IEH I 30 pl 3 wi% H.0,, ¢ IR EA]
6 ~10 h, EFRFLE 92. 7% ~94.7 % , ¥ Ti0,/GAC 1
£10.0g - L', H0, —IKMESIA 60 pl, 3 ~4h,
EBRFEIR91.6% ~93.7 % .
2.2 AEIRE

R TSI AAR R AR R R R 2
PIVERT, 47 T R RN 7 A AR5 T iRl
TEA R GAE LT FAE BRI, 430 T
B AR LRI

*2 A/RE

Table 2 Parameters of the combination tests
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Figure 1 UV spectrum of the combination tests
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Figure 2 Relationship between removal rates and photocatalyst

amounts used
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Table 3 Effects of H,0. amount added on removal rates

of the herbicide
e R H.0, R P LR BRI R
s [A] /L /% /% +h!

1 1 30.0 — M 79.8

2 2 30.0 — 83.8 4.0
3 3 30.0 — Pk 87. 1 3.3
4 4 30.0 — Pk 87.9 0.8
5 6 60. 0 1R -2ht 92,7 2.4
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Table 4 Change of TOC values with exposure periods

under the irradiation

TTOC [ (PAPTTFRLIE

= 24 TOC ff /mg - L 8 M BIET AL
1 211 3.36 2.6
2 %1 2k 2.53 2.0
3 1 3tk 2.21 1.7
4 1A 3.48 2.7
5 1 h 5 2. 66 2.1
6  JEAARHE Ao =3.280 10.2 8.0
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