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Adsorption of Cr( VI) on Magnetic Graphene from Aqueous Solution

LIU Wei, YANG Qi", LI Bo, CHEN Hai, NIE Lan-yu

(School of Water Resource and Environment, China University of Geosciences, Beijing 100083, China)

Abstract: Chemical deposition method was applied to prepare magnetic graphene composites using graphite oxide and ferric salt ( FeCl,
- 4H,0 and FeCl, - 6H,0) as starting materials. The static experiments were performed to study kinetics, thermodynamic, adsorption
isotherm and effects of various parameters, such as pH, temperature and time on Cr( VI) adsorption. The results showed that
adsorption kinetics followed the pseudo-second-order model. Compared with Freundlich isotherm, Langmuir isotherm could better
describe the adsorption process. The parameters of thermodynamics were AH® =33.89 kJ-mol ', AS® =120. 15 J- (mol-K) ~", AG®
= —2.51 kJ+mol ' (303K) , it demonstrated that the adsorption was a spontaneously endothermic process. It also indicated that the
optimal pH was 2. Higher temperature and extension of time were in favor of adsorption. When used repeatedly for three times, the
adsorption capacity decreased from 3.9 mg-g~' to 2.1 mg-g~' with an initial concentration of 5 mg+L™'. By using a permanent
magnet, the recycling process of adsorbent was easy to be operated and adsorbent could be regenerated by sodium hydrate solution.
Hence, the composites is a promising adsorbent for efficient removal of Cr( VI) from wastewater.
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Table 1  Isotherm model parameters for adsorption of Cr( VI)

- Langmuir 157 Freundlich #7
Qua/mg" g~ K /L-mg™! R Ki/mgeg™"« (Lemg™') =\ 1/n R
25 11.32 0.34 0.99 3.82 0.31 0.87
30 11.53 0.49 0.99 4.50 0.29 0. 86
35 11.67 0. 64 0.99 5.05 0.27 0.87
40 12.01 0.83 0.99 5.74 0.24 0.91
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Table 2 Comparison of adsorption capacity with other adsorbents

W5 [ 551 W B e/ mg - g ! ik
NiO 4.73 [29]
y-Al, 0, 6.70 [30]
Zn0 9.38 [31]
Bt 4.29 [32]
UNEE:T 1] 23.92 [33]
R A SR 11.52 LN
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Table 3 Coefficients of pseudo-first and second-order adsorption kinetic models

B — 2R 3 2 R

iy

¢o/mg-L"!

q./mg-g ! ky/h! R? q,/mg-g”! ky/g+ (mg-h) ~! R?
5 1.59 0. 082 0. 87 3.95 0.234 0.99
10 5.06 0.071 0.92 7.43 0. 050 0.99
15 5.50 0. 062 0.95 8.58 0. 045 0.99
20 5.86 0. 054 0.92 9.47 0. 041 0.99

F4 WHANFSH

Table 4 Thermodynamic paramelers for the adsorption of Cr( VI)

. . AS° AG®
T/C AH® /K] - mol J1- (oK) - Sl omol !
25 ~1.91
30 33.89 120. 15 -2.51
35 -3.12
40 -3.72
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