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Optimization of Chitosan/Zeolite Molecular Sieve
Adsorption Process by Response Surface Methodology

GAO Yunan ,WANG Jing ,RU Yafang ,ZHOU Litao

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang,China,110168)

Abstract ; Determine the optimal dosage and optimal adsorption time of chitosan/zeolite molecular
sieve to remove ammonia nitrogen and nitrate nitrogen and establish the adsorption model, mean-
while, the accuracy of the model was verified. The optimal dosage and optimal adsorption time of
ammonia/nitrate nitrogen removal by chitosan/zeolite molecular sieve adsorption particles were
designed and analyzed by Response Surface Methodology. The optimum process conditions ob-
tained by response surface methodology were as follows ; the amount of chitosan/zeolite was 6. 5 ~
7.0 g/L,and the adsorption time was 6.0 ~6.5 h. Under this condition, the removal rate of am-
monia nitrogen and nitrate nitrogen in raw water reached the maximum,80.2% and 40. 5% , re-
spectively. The experimental results are close to the predicted values of the model. The relative er-
ror between the theoretical and measured values was less than 2% . It can be seen that the optimiza-
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tion parameters of chitosan/zeolite molecular sieve adsorption process by response surface method-

ology are reasonable. The preparation process of the novel adsorption particles was simple ,conven-

ient to operate,and can achieve the effect of simultaneously removing ammonia nitrogen and ni-

trate nitrogen in water,and can be used as a new filter material for the upgrading of water plants in

northern regions.

Key words : chitosan ; zeolite molecular sieve ;ammonia nitrogen ; nitrate nitrogen
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Table 3 Test factors and levels
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Table 4 Response surface experiment scheme and

result
SIS Y/ %
X,/(g-L7") X,/h
1 -1 -1 23.2
2 1 -1 51.4
3 0 0 76.0
4 0 -1 42.3
5 0 0 77.2
6 0 1 75.3
7 0 0 76.4
8 -1 1 42.0
9 1 1 80.2
10 0 0 76.9
11 0 0 77.0
12 1 0 79.6
13 -1 0 37.0

2,11 BEE BRSO I 7B

Wi o7 1T — 44 (3D ) [ AT LWL AR R A i i
T 49 RO IR, P Aty S e s 5 OB/ b A
31 BRI A, R R B ) L2 B 52 AR X
TR LB R, 2 45 v 4 PR ) T S e
P PR R A S, 4 i R A e s T
AR RS AR R, B FRn S B
FAR 883520 AR 3 4 3 00 00 , 3 o
7 T 3 3 A P A ) B S 2 R R A e L T =
4E(3D) B e —4ESF k(LI 2) .

1001

0 ) 10
12.0 9.7 74 57 8

3 45 6 A
X/n 28 93571 2 xie )
(a) = 2fkmey 7 TET [

W AR e N TRk A MR O TR R B 2 1139
12.0¢ // L[] [}
9.7+ :’

74} \ 80
S [ ) \\\ S5e
5.1¢F N
<60
2.8+ 40 \“\\
0.5 . . . e . . —
1 2 3 4 5 6 7 8 9 10
X/(g- L")
() —HEFHRE

B2 A KBRACR e 1 T 1A e — 455 R 2 5]
Fig.2 Response surface methodology and two-
dimensional contour map for removal

efficiency of ammonia nitrogen
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Fig.3 The studentized residuals and normal

probability plot
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Table 5 Analysis of variance of regression equation

E= 3 - HHE F{A P{E e
LAY 4 812.60 5 60. 14 <0.000 1
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Table 7 Response surface experiment scheme and

result result

KPS Z/ %
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1 1 0 40.5
2 0 0 39.6
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4 1 1 39.3
5 0 -1 17.6
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Fig.4 Response surface methodology and two-dimensional contour map for removal efficiency of nitrate nitrogen
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Fig. 5 The studentized residuals and normal

probability plot
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Table 8 Analysis of variance of regression equation
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