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HP,W 304/Si0;: Preparation by Templates and Performance for
Photocatalytic Degradation of Xylenol Orange

LI Li* CAO Yan-Zhen LU Dan CHEN Shi-Jie
(Faculty of Chemistry and Chemical Engineering, Qigihar University, Qigihar, Heilongjiang 161006)

Abstract: A series of HgP,W 304/Si0, photocatalysts were prepared by a one-step sol-gel-hydrothermal technique in
the presence of triblock-poly (ethylene oxide)-poly (propylene oxide)-(ethylene oxide)copolymer (P123), anion
surfactant C;,H,sNaO,S(SDS) and CsHxNaO;S(SDBS). The phase structures, chemical composition, optical absorption
properties and surface physicochemical properties were characterized via FTIR spectroscopy, X-ray diffraction
(XRD), inductively coupled plasma atomic emission spectroscopy (ICP-AES), nitrogen adsorption/desorption,
transmission electron microscopy(TEM) and scanning electron microscope with energy dispersive spectrometer(SEM-
EDS). The results indicate that the basic structure of HgP,W 04, in the HeP,W 306/SiO, has been basicly matained
and the surface area is changed with the template used in the synthesis. The composites HsP,W 506/Si0,(P123) and
HeP,W 1506/Si0, (SDS) are mesoporous materials with surface area of 916 and 634 m? -g ™' respectively. The
photocatalytic activities of the as-prepared materials were studied by the microwave enhanced photodegradation of
xylenol orange. The results show that the photocatalytic activity of HgP,W305/Si0,(P123) is the best under the

microwave irradiation, and the degradation rate of Xylenol orange is over 99% within 60 min.
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Table 1 ICP-AES data of HP,W 304/SiO,
Catalyst Pl % W% niny H{P,W :0¢, loading / %
H{PW 506/Si0, (P123) 0.18 9.54 1:9.11 12.61
HePaW,106/Si0,(SDS) 0.17 9.41 1:9.02 12.42
HeP,W,506/Si0A(SDBS) 0.16 8.39 1:8.96 11.08
H{P,W 506/Si0, 0.19 12.53 1:9.03 13.46
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Fig.5 TEM images of the (a) HeP,W 40s/Si04(P123), (b) HeP,W 406/Si0(SDS), (¢) HyPsW 106/SiOASDBS) and (d)
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Table 2 O.Si.P.W contents in the synthesized composite HP,W 304,/SiO,(P123)

Element Weight fraction / % Atomic fraction / %
0K 29.17 61.07
Si K 22.96 28.83
PK 1.36 1.18
W K 46.51 8.92
Total 100.00 8.92
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Table 3 Conversion rate(%) of microwave enhanced photocatalytic degradation of xylenol orange at different times

Conversion rate / %

T/ min

q1 qu qu qw qv qvi

-30 0 0 0 0 0 0

0 0 0 35.8 22.1 12.5 9.0
30 15.1 23.9 43.6 66.2 70.7 39.8
60 26.3 34.3 55.0 85.1 99.4 51.2
120 34.4 38.0 58.7 97.6 - 724

Note: q%= CoC, x100% g microwave degradation; gq: HePoW 106 gz HeP2aW1506/S102(SDBS); gy HeP>W 1506/S10,(SDS);

Co
qv- HchW18062/Sioz(P123); q- HeP,W 1506/Si0,.
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