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Adsorption Characteristics and Mechanism of Grass Carp Scales towards Hydroquinone
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2. Department of Chemistry and Environment Engineering, Wuhan Polytechnic University, Wuhan 430023, China)

Abstract: In the present study, grass carp scales were used to remove hydroquinone from aqueous solutions under different
experimental conditions. The effects of pH, adsorbent dose, adsorption time, adsorption temperature and initial hydroquinone
concentration on adsorption efficiency were systematically investigated to explore the optimal conditions for the removal of
hydroquinone. Meanwhile, its adsorption mechanism was also elucidated. The results showed that the adsorbent grass scrap
scales revealed good adsorption capacity towards hydroquinone and the optimal adsorption conditions were pH 7, 25 °C
adsorption temperature, 0.5 g/L adsorbent dose, 100 mg/L initial hydroquinone concentration and 8 h adsorption time. Under the
optimal adsorption conditions, the adsorption amount of hydroquinone was 76.71 mg/g. Further, kinetic and thermodynamic
analyses indicated that the adsorption of hydroquinone by grass carp scales was mostly a physical adsorption process, which
was a multilayer adsorption and fitted well with a pseudo-second order kinetic model. Moreover, the Freundlich isotherm model
could well describe the isothermal adsorption of hydroguinone onto grass carp scales.
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Fig.1 Effect of pH on hydroquinone adsorption
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Fig.2 Effect of adsorbent dose on hydroquinone adsorption
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Fig.3 Effect of initial hydroquinone concentration on hydroquinone
adsorption

H P 3 g, FEMRBR A RS ESL R, B
o A Y 04 R R P (R AN W L e 8 W R )
B 2 1 0 T R o O 2R I TR W B R AR R B, A
Mo} 2 TR B IR R 100mg/L IR, Xk 2R T I B
25 W R R B A AR A B A S, PRORTE IR R
T3 00 46y JoT B VR B A A, bR A D VR R 2 R R
TR ) FH 2% % 3 Tl A AR

PP 4 T Jan, A R B RD R A K, A R
PR 24 gy (10 WO o 7% e R B 2 R 4 n, 7E 0~4h 1y
PRI I, 8h JE W B RS T A, BN B e Rk F A

F L5 AT, il RS e R R BRGSO I 1 SR AT
FRm, R BRI T 35 °C I, B i

e A0S S 1 P O A R R g, B ] el B A
H T 2R oy AR B o KT Rl T UL R e £ 5 ) £
figh 15 00 4 Wy (R AL 2 R RO AR AR AT, B b 10 %
I AR B P o P RS S B R A R, R R ) O
My W PR PR ELR BE Y N T 35°C, RSB U 25°C .

100 f - 140
- {35
2 80 -#—4—= |39
> " - =
g w 15 =
= 60 o - =
il -“, —a— I 75 i 120 4
£ A0 Mot —momix 115 2
= | 110
= 20

{5

0 1 1 1 1 0

0 2 4 6 8 10
W B 1) /h

Bl 4 B A O 0 X 2 R i % 5 A S SR ) 5

Fig.4 Effect of adsorption time on hydroquinone adsorption
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Fig.5 Effect of adsorption temperature on hydroquinone adsorption
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Fig.6 Kinetic curves for adsorption of hydroquinone onto grass crap
scales
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Table 1 Parameters of three kinetic models describing adsorption of
hydroquinone onto grass scarp scales
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Fig.7 Adsorption isotherms for hydroquinone onto grass scrap scales
at different temperatures
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Table 2 Isothermal parameters for adsorption of hydroguinone onto
grass scrap scales
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