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Tab.1 Experimental parameters levels and rang

7K
CES -« -1 0 +1 +a
X,/min 20 120 220 320 420
X,/(g-L7") 0.4 0.5 0.6 0.7 0.8
X,/(mg-1") 150 200 250 300 350
X, 1 3.5 6 8.5 11
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Tab.2 Experimental design and adsorption capacity

at different conditions

an N7 X,/ X,/ N 4./
min  (g-L7') (mg-L™) (mg-g™")
1 120.0 0.50 200. 00 3.50 318.5
2 320.0 0.50 200. 00 3.50 345.7
3 120.0 0.70 200. 00 3.50 260. 2
4 320.0 0.70 200. 00 3.50 278.5
5 120.0 0. 50 300. 00 3.50 352.0
6 320.0 0.50 300. 00 3.50 381.8
7 120.0 0.70 300. 00 3.50 334.7
8 320.0 0.70 300. 00 3.50 355.5
9 120.0 0.50 200. 00 8.50 296.0
10 320.0 0. 50 200. 00 8.50 337.5
11 120.0 0.70 200. 00 8.50 231.3
12 320.0 0.70 200. 00 8.50 268. 1
13 120.0 0.50 300. 00 8.50 357.3
14 320.0 0.50 300. 00 8.50 397.6
15 120.0 0.70 300. 00 8.50 332.2
16 320.0 0.70 300. 00 8.50 348. 4
17 20.0 0. 60 250. 00 6. 00 270.7
18 420.0 0. 60 250. 00 6. 00 366. 6
19 220.0 0.40 250. 00 6. 00 391. 1
20 220.0 0. 80 250. 00 6. 00 292.9
21 220.0 0. 60 150. 00 6. 00 250.0
22 220.0 0. 60 350. 00 6. 00 424.17
23 220.0 0. 60 250. 00 1. 00 309. 8
24 220.0 0. 60 250.00 11.00 303.2
25 220.0 0. 60 250. 00 6. 00 348. 5
26 220.0 0. 60 250. 00 6. 00 361.0
27 220.0 0. 60 250. 00 6. 00 349.0
28 220.0 0. 60 250. 00 6. 00 346. 5
29 220.0 0. 60 250. 00 6. 00 350.0
30 220.0 0. 60 250. 00 6. 00 355.0
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Tab.3 Analysis of variance for selected factorial model for adsorption capacity

E-E 3 - 75 A 75 {4 F PH K&
A 60 160. 83 14 4 297.20 44.90 <0.000 1 significant
X, 7 440. 41 1 7 440. 41 77.73 <0.000 1
X, 13 723. 68 1 13 723. 68 143. 38 <0.000 1
X, 31 763. 40 1 31 763. 40 331.85 <0.000 1
X, 213.98 1 213.98 2.24 0.1556
X, X, 135.96 1 135.96 1.42 0.251 8
X, X, 17.56 1 17.56 0.18 0.674 5
X, X, 94. 85 1 94. 85 0.99 0.3353
X, X, 1255.59 1 1255.59 13.12 0.002 5
X, X, 96. 35 1 96. 35 1.01 0.3316
XX, 415. 14 1 415. 14 4.34 0.054 8
X’ 1.974.87 1 1.974.87 20. 63 0. 000 4
X,? 193.76 1 193.76 2.02 0.1753
X’ 401. 05 1 401. 05 4.19 0.058 6
X’ 3 644.73 1 3 644.73 38.08 <0.000 1
=S 1435.75 15 95.72 — — —
EZi/e0 1 290.98 10 129. 10 4. 46 0.056 3 not significant
BEE 61 596.58 29 — — — —

150.00 20.00

() W B UL A1 R i o T (b) HIREHR BERE B 1]

i 0.70 2
X 20.00  11.00 X, 70 0,80 150.00

(c) pHAIR Fff i &l (d) BIVR BEAR 7

7.00 070 X,
X, 2901100 080 s X, 99 150,00 "11.00%

(e) pHANR 37 2 (f) pHAIB 9 5
B1 RWEEMXEERALEE

Fig.1 3D Surface model graphs of adsorption capacity versus
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Fig.2 Equilibrium adsorption isotherms

(Langmuir, Freundlich, Koble-Corrigan)
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Tab.4 Isotherm parameters for ENR adsorption

Langmuir #& % Freundlich #£ %I K-C #7#1
/K L/ K./ K./(mg-(g- B/ )
1 . C R? ' lf gl 1/n R? Ay v M R?
(mg-g”) (L:mg ) ( Lmg™) 7)) (L-mg™")
298 444.2 0.770 0.973 274. 1 0. 101 0.887 412.5 0. 895 0. 696 0. 996
308 462. 5 1.210 0.974 301.4 0. 091 0.874 595.9 1.251 0. 708 0. 995

318 476. 2 1.960 0.973 328.9

0.080  0.833 883.7 1. 820 0.752 0. 989
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Efficient removal of tetracycline by reusable magnetic

microspheres with a high surface area[J]. Chemical

Response Surface Methodology for Optimization of Enrofloxacin Adsorption by

Using Activated Carbon Derived from the Residue of Desilicated Rice Husk

ZHANG Binpeng' , HAN Xiuli"?, FANG Shuqi'*, CHANG Chun'"

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Engineering Laboratory of
Henan Province for Biorefinery Technology and Equipment, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Activated carbon (AC) prepared from residue of desilicated rice husk (DRH) was investigated for
the removal of antibiotic enrofloxacin ( ENR) from aqueous solution. The operating variables including contact
time, adsorbent dosage, ENR concentration and solution pH were optimized using central composite design
(CCD) under response surface methodology (RSM) approach. The better conditions for ENR adsorption were
found out to be 355.3 min contact time, 0.40 gL~ 'adsorbent dosage, 350.0 mg-L ™' ENR concentration,
pH 7. 69 with predicted adsorption uptake of 429.4 mg-g~'. The experimental equilibrium data agreed well
with the Langmuir adsorption model and Koble-Corrigan adsorption model. The maximum monolayer adsorption
capacity of AC was found to be 444.2 mg-g' at 298K. This study indicated that AC based on DRH was a
promising candidate because of the lower cost and larger adsorption capacity for the removal of ENR from aque-
ous solution.

Key words: enrofloxacin; active carbon; response surface methodology; adsorption mechanism; rice husk



