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Tab.1 Experiment design matrix and results for

preparation of modified lotus leaf

TR X, X, X, q.
1 -1(75) -1(3) 0(3:1) 0.635
2 1(95) -1(3) 0(3:1) 0.382
3 -1(75) 1(5) 0(3:1) 0.466
4 1(95) 1(5) 0(3:1) 0.553
5 -1(75) 0(4) -1(2:1) 0.469
6 1(75) 0(4) -1(2:1) 0.371
7 -1(75) 0(4) 1(4:1) 0.481
8 1(95) 0(4) 1(4:1) 0.432
9 0(85) -1(3) -1(2:1) 0.479
10 0(85) 1(5) -1(2:1) 0.444
11 0(85) -1(3) 1(2:1) 0.411
12 0(85) 1(5) 1(4:1) 0.496
13 0(85) 0(4) 0(3:1) 0. 647
14 0(85) 0(4) 0(3:1) 0.645
15 0(85) 0(4) 0(3:1) 0.637
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Tab.2 Analysis of variance for selected factorial model for adsorption capacity

T 25 K 05 ER:NE ¥ F1E P1{E R
i 7 0.130 0 9 0.014 0 52.40 0.000 2 e
X, 0.012 0 1 0.012 0 44.39 0.001 1
X, 0.003 8 1 0.003 8 1.23 0.318 7
X, 0.000 4 1 0.000 4 1.47 0.279 2
X, X, 0.029 0 1 0.029 0 104.77 0.000 2
X, X, 0.000 6 1 0.000 6 2.18 0.209 2
X, X, 0.003 6 1 0.003 6 13.05 0.015 3
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Fig.4 The effect of contact time on adsorption
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Fig.5 The effect of adsorbent dosages on adsorption
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Fig.7 Non-linear fitted curve with Isotherm model
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Tab.4 Isotherm parameters for the adsorption of

hydroquinone onto modified lotus leaf

T A 30 293 K 303 K 313 K
. 1.288 1.330 1.384

Langmuir K, 2.771 2.806 2.855
R’ 0.983 0.985 0.983

. 1.002 1.046 1.103

Frundlich  1/n 0.479 0.484 0.490
R’ 0.934 0.939 0.939

Ay 0.963 0.999 1.045

Temkin B, 0.314 0.324 0.337
R’ 0.987 0.989 0.989
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Adsorption Characteristics of Hydroquinone on Modified lotus Leaf

HAN Xiuli'®, SONG Ajuan', BAI Jing'*, FANG Shugqi' "’

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

Abstract: The lotus leaf chemically modified by triethylenetetramine was prepared as adsorbent to remove hy-
droquinone from aqueous solution. Response surface methodology was applied to optimize the experimental
conditions. The optimal conditions were reaction temperature of 81.8 “C , reaction time of 3.8 h and ratio of
triethylenetramine and material of 3: 1. A series of factors affecting the adsorption process such as the contact
time, adsorbent dosage and pH were investigated. The isothermal process of hydroquinone was described very
well by the Langmuir and Temkin models , the maximum adsorption capacity onto modified lotus leaf was
1.384 mmol - g~ ' at the temperature of 313 K. Thermodynamic parameters indicated that the adsorption

process conformed to spontaneous and endothermic process.

Key words: lotus leaf;triethylenetramine ;response surface analysis;hydroquinone ;thermodynamics



