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Abstract: A series of La-Ce-Attapulgite catalysts with different compositions prepared by chemical blending
method were tested for the catalytic decomposition of nitrogen oxide in a fixed bed flow reactor. Based on the
signal factor investigation, Response surface analysis methodology(RSM) was applied to optimize the prepa-
ration conditions of La-Ce-Attapulgite catalysts. The method of three-factors-three-levels central composition
experiments were designed. The pH value of the chemical blending, ratio of La/Ce and calcination treatment
temperature of the catalysts were chosen as casual factors. With RSM, the effect of these 3 factors on the re-
sponse value was investigated. The La-Ce-Attapulgite catalyst prepared under the optimal conditions: rare
earth content, La:Ce, pH value of the chemical blending and calcination treatment temperature was 2%,
La,Ce (14(x=0.55), 6.5 and 409°C, respectively, was identified as the most active catalyst for the catalytic
decomposition of nitrogen oxide, and the denitration rate could be up to 66.58% under reaction conditions of
400°C, gas space velocity of 5000 h™', the flue gas of 0.08% NO and 5.0% O, balancing by N,. Additionally,
the characteristics of the La-Ce-Attapulgite catalysts were studied by SEM and XRD.
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Table 1 Factors and levels of the experiment
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: K F
® -1.682 -1 0 1 1.682
SEIR pH 53 6 7 3 8.7
i tlo kL 0.16 0.3 0.5 0.7 0.84
T/ C 316 350 400 450 484

Table 2 The analysis matrix and results of response surface experiments

K2 MNESHHTREKBRER

W5 LR pH i T ACEL WAL/ C IR /%
1 -1 1 -1 53.47
2 0 0 -1.682 48.36
3 1 1 1 51.35
4 0 0 0 63.94
5 0 0 0 64.39
6 1 -1 -1 40.03
7 0 0 1.682 50.81
8 0 0 0 63.41
9 0 0 0 64.63
10 -1 -1 1 56.36
11 0 1.682 0 56.74
12 0 0 0 65.02
13 0 0 0 64.98
14 -1 -1 -1 49.82
15 -1 1 1 59.08
16 1.682 0 0 4434
17 1 1 -1 48.79
18 1 -1 1 43.05
19 0 -1.682 0 44.53
20 -1.682 0 0 59.02
Table 3 Analysis of variance for regression model
£3 HAFBRETNEE5H
J7 2 KR R H e ¥1Ji F{E Pro> F
B A 1287.4 9 143.0 123.2 <0.01
X, 265.4 1 265.4 228.6 <0.0001
X 141.5 1 141.5 121.9 <0.0001
Xs3 34.96 1 34.96 30.11 0.0003
XX, 14.3 1 143 12.3 0.0057
X1 X3 5.4 1 5.4 47 0.0565
XaX3 0.24 1 0.24 0.21 0.6581
X2 279.2 1 2792 240.5 <
X2 328.0 1 328.0 282.5 <
X52 381.1 1 381.1 328.2 <
AT 9.64 5 1.93 4.91 0.0528
2R 7 1.97 5 0.39
Bk 7= 11.6 10 1.16
MO 1299.0 19
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Fig.1 Responsive surfaces and contours of Y=f(X,,X,)
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Fig.2 Responsive surfaces and contours of Y=f(X;,X;)
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