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The treatment of nitrophenol wastewater by horseradish peroxidase immobilized
on palygorskite-based material

SHU Lin, PENG Shu-chuan, LIU Hai-bo, BAO Teng and LIU Wen-jing
(School of Resources & Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In this paper, the preparation technology of palygorskite-based compound material with palygorskite,
starch, soluble glass was investigated, and the role of the compound material in the treatment of nitrophenol
wastewater was studied. In addition, the effects of reaction time, addition amount of enzyme, H,O, concentra-
tion and nitrophenol concentration on the removal of nitrophenol in wastewater by immobilized HRP was ana-
lyzed. The results showed that the optimal preparation conditions of palygorskite-based compound material were
soluble glass 12% , starch 20%, calcination temperature 550°C and calcination time 2 h. What is more impor-
tant, the nitrophenol removal rate with immobilized HRP was higher than the original HRP. The optimal reac-
tion conditions of removal of nitrophenol by immobilized HRP were reaction time 1.5 h, HRP 150 U, H,0,
concentration 0.12% , and nitrophenol concentration 100 mg/L. The nitrophenol removal rate was still above
60% when immobilized HRP was used for 7 times.
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Table 1 Results of orthogonal experiment and R-analysis

%
% % C %

1 4 20 450 2 4.60

2 4 30 500 3 3.90

3 4 40 550 4 2.40

4 8 20 500 4 3.10

5 8 30 550 2 1.50

6 8 40 450 3 5.90

7 12 20 550 3 1.10

8 12 30 450 4 4.80

9 12 40 500 2 2.70
k; 10.90 8.80 15.30 8.80
k, 10.50 10.20 9.70 10.90
ks 8.60 11.00 5.00 10.3
K, 3.63 2.93 5.10 2.93
K, 3.50 3.40 3.23 3.63
Kj 2.87 3.67 1.67 3.43
R 0.76 0.74 3.43 0.70
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Fig. 1 Effect of reaction time on nitrophenol removal by

original and immobilized HRP
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