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Optimization of cotton stalk-based activated carbon preparation by
response surface and study on adsorption properties
BIN Qi, LI Hai-hong” , ZHANG Tian-tian
(School of Environmental and Chemical Engineering, Xi’an Polytechnic University, Xi’an 710048, China)

Abstract : Activated carbon is prepared by chemical activation method using cotton stalk as material and ZnCl,/
AICl, as modifier. Central Composite Design ( CCD) method is used to optimize the parameters of main influencing
factors. By utilizing the predicted model, the optimum parameters are obtained as follows ; activation temperature at 640C ,
mass ratio between cotton straw and modifier is 1. 58 11 activation time lasts for 87 min,and mass ratio of ZnCl, to AlCI,
in modifier is 9:1.Under actual experimental conditions,the sample yield and total acid content are 44.32% and 0. 87
mmol - g”', respectively, and the errors to the predicted values are 1.79% and 1.04% , respectively. Structure and
composition of the prepared activated carbon are characterized.The removal rate of methyl violet by the prepared activated
carbon can exceed 90% when the dosage of activated carbon is 1. 18 g+ L' and the concentration of solution is 82. 00

mg-L™". ZnCl,/AICl; modified cotton stalk-based activated carbon has good adsorption properties, which provides

references for the application of cotton stalks.
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1 600 70 1:1  8:1  45.62 0. 68
2 700 70 1:1  8:1  41.45 0.39
3 600 110 1:1  8:1  45.01 0.90
4 700 110 1:1  8:1  43.79 0.37
5 600 70 2:1  8:1  43.86 0.85
6 700 70 2:1  8:1  37.87 0.24
7 600 110 2:1  8:1  37.67 0.57
8 700 110 2:1  8:1  45.58 0. 89
9 600 70 1:1  10:1  40.18 0.58
10 700 70 1:1 10:1  41.57 0.82
11 600 110 1:1  10:1 44.58 0.63
12 700 110 1:1  10:1 37.51 0.65
13 600 70 2:1 10:1  37.35 0.73
14 700 70 2:1 10:1  39.86 0.64
15 600 110 2:1  10:1 35.83 0.31
16 700 110 2:1  10:1  42.94 0.63
17 550 90  1.5:1  9:1  36.69 0.53
18 750 90  1.5:1  9:1 4177 0.86
19 650 50  1.5:1  9:1  41.87 0.53
20 650 130 1.5:1 9:1  43.94 0.35
21 650 90  0.5:1 9:1  39.94 0.63
2 650 90  2.5:1 9:1  43.61 0.45
23 650 90  1.5:1  7:1  37.12 0.54
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24 650 90 1.5:1 11:1 40.72 0.55
25 650 90 1.5:1 9:1 43. 14 0.47
26 650 90 1.5:1 9:1 41.29 0.85
27 650 90 1.5:1 9:1 44,38 0.35
28 650 90 1.5:1 9:1 44. 26 0.48
29 650 90 1.5:1 9:1 42.51 0. 60
30 650 90 1.5:1 9:1 44. 45 0. 46
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X 0.016 1 0.016 2.53 0. 1324
Xy 0.034 1 0.034 5.39 0. 0348
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X X5 1.323x107* 1 1.323x10™*  0.021 0. 8865
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