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Preparation of SO7-H;PW,0./Ti0.(P123) and It’s Photocatalytic
Activity for Dinitrotoluene Decomposition
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Abstract Mesoporous materials SO7— H;PW,,0.0/Ti05(P123)were synthesized by combining sol— gel technology and solvothermal
treatment. Nitrogen adsorption—desorption analysis and Scanning Electron Microscopy (SEM) results suggest that the specific surface area
of SO =H:PW .04 /Ti0, (2gP123) is 211m’/g, which is five times higher than that of pure TiO.. The average particle size of composite
catalyst decreases obviously. Results of ultraviolet—visible absorption spectra (UV=Vis) show that, compared with pure TiO,, an obvious
redshift of composite catalysts was observed and the absorption intensity of the band increased significantly. By means of the orthogonal
design method of Lig(4%), the influence of various operating parameters on the dinitrotoluene (DNT) degradation were investigated, including
H:PW1,0. loadings, dosage of template agent P123, initial pH value of the solution, catalyst dosage and the concentration of H,SOs, then
the intuitionistic analysis and variance analysis were performed. Kinetics results show that the photocatalytic degradation of DNT fits the
apparent first— order reaction. The conversion of DNT reached 98.7% after xenon lamp irradiating for 4h under optimum operating
conditions: 1.2g/L. catalyst dosage, 20% H;PW .04 loading, 2g dosage of P123, pH value 2 and 1mol/L. H;SO.. The half-life of DNT
degradation is 0.7162h. The experimental results demonstrate that the photocatalytic effect is good.
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Fig. 1

Nitrogen adsorption—desorption isotherms and the corresponding pore

size distributions of the samples
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Table 1 Surface areas and the pore structures
of the catalysts

HEmBY LA AL

fEAL S e e

(m - g) (m'-g) nm

TiO, 38 0.111 9.672

SOy —H;PW ,0,/TiO, (2gP123) 211 0.348 7.907
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Fig. 2 SEM image of the catalysts
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Fig. 3 UV-Vis absorption spectra of prepared samples



—t

S 2013,31(36)

it X (Papers)

2.2 ERCMEUFEELIERDNTHR
221 EXRIWRITRER
PABESE T B9 DNT #E 25 K A BFFE 0 42, IEAS S s it

SCIENCE & TECHNOLOGY REVIEW

7% KOG HE 3h 5 P REMR 45 U025 2 B/ (7P HsPW 0.0 T 2,
i, HFE AR pHE , R E Bk sIm A=, A& C;P123 71
AdE L, NE D SO E  NERE) .

2 DNTHEMEXEREITARRER
Table 2 Project and results of orthogonal design for DNT degradation

e H.PW .04 W fiEAEH) P123 HS0. Y DNT

e SR/ % pH{H MAR/(g - L) Ity WS (mol + L) %%
1 10 1.0 0.4 1 05 66.95
2 10 15 0.6 2 1.0 83.86
3 10 2.0 0.8 3 L5 88.00
4 10 3.0 1.0 4 2.0 90.47
5 20 1.0 0.6 3 2.0 81.48
6 20 L5 0.4 4 L5 80.40
7 20 2.0 1.0 1 1.0 92.62
8 20 3.0 0.8 2 0.5 89.88
9 30 1.0 0.8 4 1.0 90.62
10 30 L5 1.0 3 05 88.32
) 30 2.0 0.4 2 2.0 78.11
12 30 3.0 0.6 1 15 64.10
13 40 1.0 1.0 2 15 89.69
14 40 L5 0.8 1 2.0 81.40
15 40 2.0 0.6 4 05 84.25
16 40 3.0 0.4 3 1.0 67.70
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230 DNT R EDUL AT Es A o nge 3 il 2= s, 4%
SEISAE AR I R M HEF MR B IMETCH < AR I A AR
FIP123 JINA R HPW .04 T 380 R RPI AR pH E  HLSO. [
JE o IEARSEI A AR Bl B SE AR AR 1.0g/L
B P123 2¢  HsPW .04 171 1 20% I W P) i pH 24 2.0,
H.SO. 1 & 1mol/Lo
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Table 3 Results of the intuitionistic analyses of

DNT degradation
K DNT R 4/%
A B C D E
1 82.320  82.185 73290  76.267  82.350
2 86.095  83.495 78422  85.385 83.700
3 80.287 85.745 87.475 81.375 80.547
4 80.760 78.037 90.275 86.435 82.865
W2 5.808 7.708 16.985 10.168 3.153
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LWL AT 2 REAS HE A% PR 220 SIE 06 8 B 52 1 B AR G /)N
ANBERASE 54> PR X SRR An S 2 7 B2 B B R
HRANEE PRI, RIS SRR A R 7 22001 (e 4)
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Table 4 Results of the variance analyses of

DNT degradation
—

ii ;ﬁu A rE Rl P Bk
A 81973 3 27324 3906 0.146

B 127850 3 42617 6092 0.086

C 745.548 3 248.516 35.528  0.008 *%
D 258440 3 86147 12315 0034  *
E 20985 3 6.995

e 3 KR R 0.05 A2 0.01 KF £ F B E
Notes: * and ** mean significant difference at 0.05 and 0.01 level,
respectively.
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Fig. 4 Comparison of removal efficiency of DNT
with a change of catalyst dosage
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Fig. 5 Kinetic curves of degradation of DNT
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Table 5 Kinetics parameters for DNT degradation

1AL E/min™ 2EFEW] 1,./h R
TiO, 0.0042  2.7506 0.9998
SOY-H:PW,0,/Ti0> (2gP123)  0.0161  0.7162 0.9946
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