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Degradation of organic pollutants with H,O, photocatalyzed by
TiO, under visible irradiation
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Abstract: The effects of crystalline structure (anatase and rutile) and H,O, on TiO, visible-light photocatalysis were
studied, and the synergistic effect of Fe*" in the reaction system was also studied using the reactive red X-3B and phenol
as model pollutants. The results indicate that reactive brilliant red X-3B can be photocatalytic degradated by anatase or
rutile TiO, under visible-irradiation with H,O, addition, the TOC removal rate can reach 65%, and the degradation
process is not limited to the broke down of chromophore groups, however, when the surface sites of TiO, photocatalyst
(anatase or rutile) is preeminently occupied by CO4>, the photodecomposition of reactive brilliant red X-3B can not be
processed. The phenol can be degradated with H,O, catalyzed by TiO, visible-light photocatalysis, the rutile form exhibit
a better photocatalytic activity, its degradation rate can reach 80% after 120 min reaction, and the concentration of the
ring intermediates detected during phenol decomposition is evidently higher when using rutile TiO, as photocatalyst. The
snergistic degradation of phenol with H,O, photo-catalyzed by TiO, and Fe*' is evidently fast, the degradation rate of
phenol can reach 100% after 20 min reaction, and rutile TiO, show more evident synergistic effect.
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Table 1 Characteristics parameters of TiO, photocatalysts

Sample Content of Particle size/ SeET/
P anatase/% nm (mz‘ gﬁl)

TIO-A >99% 20 100

TIO-R <1% 80 30

SRR R, SR S B T B ) A AR
(TIO-R.TIO-A % Fe’ ") (BB AE S A 435 30 min,
FHE T RN AT OGS R — 5 I ) S X
FE, JKFESEZ Hitachi CR22G 11 i B 0L &
FiH 0.45 pm AL BB 8 5 H TR BE 34

1.3 S#A*

XRD %3 #1% Ji] X'Pent Pro Y X S £ 7543, iR,
CuK, U5, 40kV, 40 mA, X HZ:ikK 1=1.540 6 nm,
{4 Scherrer 22U FE A F¥kIE; BET HLak iR
3R 3H-2000 4= B 2 AR LR TR

W TEHAZT X-3B WKL 7K H Hitachi U-3010 2%
Ah=0] AT YT (Aman=536 nm); ZE oy S JL At 72
o) P B JE 3 T ] Waters1525 ki A (0,3
%, Hrh iR & 10 pL, JEIAH V(HED): V(K)=25:75,
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Fig.1 Photodegradation of reactive red X-3B under visible
light irradiations: (a) TIO-A; (b) TIO-R
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Fig.2 UV-Vis absorption spectra of reactive red X-3B

photocatalytic degradation at different reaction conditions
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Fig.4 Phenol decomposition and formation of ring products

of phenol decomposition under visible light irradiations (1>
400 nm): (a) Anatase TiO,; (b) Rutile TiO, photocatalysts
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Fig.5  Photodegradation of phenol under visible light
irradiation: (a) TIO-A; (b) TIO-R
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