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Abstract; The influences of calcining time, calcining temperature, sodium polystyrene sulfonate
(PSS ) dosage, sol system pH value, carrier dosage and other factors on the photocatalytic
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properties of the composite photocatalyst MWNTs/TiO, were studied,and the optimal preparation
conditions of the composite photocatalyst MWNTs/TiO, under the combined action of multiple
factors were studied. At the same time, the optimum photocatalyst degradation efficiency was
investigated. With isopropyl alcohol and tetrabutyl titanate as raw material, through sol-
gelpreparation of MWNTs/TiO, composite nano light catalyst,by controlling the calcination time,
calcination temperature, PSS dosing quantity, pH value, the sol system carrier preparation
conditions such as amount of additive orthogonal experiment to determine the optimal preparation
conditions , at the same time,the surface morphology analysis, X-ray spectrometer ( EDX ) method.
The catalysts were characterized by optimization of the preparation of MWNTs/TiO, photocatalytic
degradation of oxygen dimethoate, determine its degradation efficiency. Muffle furnace 600 C
calcination of 5.5 h,adding amount of PSS 3 g/L,the sol system pH value control of 4, MWNTs
dosing quantity for m( MWNTs)/m( nano TiO,) =1.25% for optimizing preparation conditions,
optimizing the preparation of MWNTs/TiO, photocatalyst reaction 3 h, oxygen dimethoate
degradation rate was 40. 56% . The optimized MWNTs/TiO, had a better degradation effect on the

pesticide wastewater.
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Table 1 The first order reaction kinetics of composites

at different calcining times

o
L/ — G Kh R
h

1.0 In(C/Cy) = —0.000 68x ~0.010 6 0.000 68 0.996 8
2.5 In(C/Cy) = —0.001 18x-0.0072 0,001 18 0.997 2
4.0 In(C/Cy) = -0.001 32x-0.0174 0,001 32 0.990 7
55 In(C/Cy) = —0.002 16x-0.0195 0.002 16 0.991 9

7.0 In(C/C,) = -0.001 77x-0.014 1  0.001 77 0.9959
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150 In(C/Cy) = -0.000 72x ~0.001 5 0.00072 0.998 1

300 In(C/C,) = -0.00081x-0.0072 0.00081 0.9930

450 In(C/Cy) = —0.001 25x—0.0058 0.001 25 0.997 3

600 In(C/C,) = -0.00139x-0.0120 0.00139 0.993 4

750 In(C/Cy) = —0.001 29x -0.007 01 0.001 29 0.997 4

2. 1.4 BIRIHRERRANBIN HE 5200

P RAA R pH HE 2 . m(MWNTs)/
m( 4K TiO,) K 1.5% . B 3 hh 450 €
I RABRE 2.5 h. FE R [A] Y PSS & 4% 14
Tl AR, B 9T X R N
100 mg/LIY4AR R B AR 100 an ] 7 Js.

25

—— 0g/L
P 3g/L
—— 5¢g/L
§r 15
g 10
5
0 30 60 90 120 150 180

B} [6]/min
7 RAECIERER BN G ARSI
Fig.7 The effect of amount of sodium polystyrene

sulfonate on the activity of MWNTs/TiO,

HI 1 7 AT, B R A3OR S i i B SRR 2
WERERRENE B R 3 g/L. XK PSS it
O, 51 AR, LU 48K Tio,
X ERAMIEHY IE B WA, S A LR R UK
R B R W s, S iF — 2D B O H
HEALTR V| SRR LIt R BN AS [R] 504 R 5%
Z AN 8 P, ] In( C/C, ) -t XL
PR B SRSR — SN 8l ) 207 fE (LR
3) FEAT A, A A T 5 A R i



764 Tk B SOR S e AR (A R R SE R

0

-0.05

-0.10

-0.15

1In(C/Cy)

-0.02

-0.25

-0.30 -

8 AR MRAR GBI & T A FEH
In(C/C,)-t ALk

Fig.8 The In(C/C,)-t curve of MWNTs/TiO,

sodium

under different dosage of

polystyrene sulfonate
R3 AFERE SRR & TSR —
PN BN 1%
Table 3 The first order reaction kinetics of composites

at different dosages of sodium polystyrene

sulfonate
PSS
Bt/ . CIVIEy K/ht R
(gL

0 In(C/C,) = —0.001 28x —0.001 4 0.001 28 0.997 2
3 In(C/C,)) = -0.001 33x-0.017 0.001 33 0.986 8

5 In(C/C,) = -0.001 26x —0.008 0 0.001 26 0.995 7
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Table 4 The first order reaction kinetics of composites

at different pH values

pH — ST K/h~! R

2 In(C/C,) = -0.001 18x-0.0055 0.001 I8 0.996 9
4 In(C/Cy)=-0.001 42x-0.018 7 0.001 42 0.997 0
5 In(C/Cy) = -0.001 17x-0.0135 0.001 17 0.987 2
7 In(C/C,) = —0.000 66x-0.008 0 0.000 66 0.992 1
10 In(C/Cy) = —0.000 53x=0.0050 0,000 53 0.991 9
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Fig. 12 The In( C/C,)-t curve of MWNTs/TiO,

under different carrier addition amount
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Table 5 The first order reaction kinetics of composites

with different support amounts

§ <<T:"0(2C))W R Khl R
0.50 ln(C/CO) =-0.001 55x+0.001 7 0.00155 0.9989
LI I(C/Cy) = -0.000 8 +0.047  0.0018  0.980
1.50 In(C/C,) = -0.001 28x-0.005 1 0.00028 0.971
2.50 In( C/CO) = -0.000 95x-0.010 1 0.00095 0.9804

M 12 58, In(C/C,)) -t L
WSt H R 290 1 5 & — T B8 112
. ZEEGR AR SOK Tio, i Z Iy
1. 0% I} A B AR A A A i it
2.2 ZEARLEATEAMBMRULIZE

HHE

TR RS0 T 2 A R R il s S 4
BEnh b AT IE A S, A B e L] 4 S X
ACBUBEITTE]) |, B (HRBEIRLEE ) , C (PSS £
i) ,D(pH) ,E(m(C)/m(TiO,) ) % Y
BT Ly (37) 3SR, T 20 Ko 4
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Table 6 The table of orthogonal experimental

s el (L0 s B
FF%5 JEl/h E/C (eL-) % %

1 5 550 2.5 3.5 0.75 34.20
2 5 600 3 4 1.00  34.80
305 650 3.5 4.5 1.25 33.65
4 55 550 2.5 4 1.00  34.13
5 55 600 3 4.5 1.25 33.86
6 55 65 3.5 35 0.7 33.56
7 6 550 3 3.5 1.25 34.96
8 6 600 3.5 4 0.75 33.37
9 6 650 2.5 4.5 1.00  34.06
10 5 550 3.5 4.5 .00 32.76
11 5 600 2.5 3.5 1.25 34.16
2 5 650 3 4 0.75 34.63
13 55 550 3 4.5  0.75 34.24
4 55 600 3.5 3.5 .00 35.26
15 55 650 2.5 4 1.25 33.86
16 6 550 3.5 4 1.25 34.60
17 6 600 2.5 4.5  0.75 34.34
18 6 650 3 3.5 1.0 32.56
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Table 7 The summation and range of indicators

under different factor levels

e K, K, K R
A 0.3403 0.3415 0.3398 0.0017
B 0.3415 0.3430 0.3372  0.0058
C 0.3413 0.3418 0.3387 0.0031
D 0.3412 0.3423 0.3382  0.004 1
E 0.3406  0.3393 0.3418 0.0025
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Fig. 13 Comparison of before and after optimization of composite materials
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Fig. 16 EDX spectrum of composites under optimal
preparation conditions
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