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Dynamic Adsorption of Cadmium ( I ) in Water on Modified Peanut Shells
LONG Teng', YI Xiao-yun'?, DANG Zhi'*

(1. College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China; 2. Key
Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China)
Abstract; Peanut shells modified by potassium permanganate were used as absorbents for cadmium ( II') removal in a fixed bed. The
effects of influencing parameters such as bed height ( ranging between 30 and 50 ¢m) , initial concentration ( ranging between 0. 55 and
11.00 mg + L™") and influent flow rate ( ranging between 15.11 and 37.00 mL - min~') were studied and the corresponding
breakthrough curves were obtained. This result indicated that the column packed with modified peanut shells had good adsorption
properties for cadmium ( Il ) removal. In the initial adsorption stage cadmium ( Il ) outflow concentration was less than 0.001
mg-L™". According to different operating conditions the operation time reached 2-62 h and the removal rate was above 54%. The
height of mass transfer zone was primarily driven by initial concentration and influent flow rate. The height of mass transfer zone kept
substantially unchanged and the breakthrough time increased with the increase of bed height. The height of mass transfer zone increased
and the breakthrough time decreased with the elevated initial concentration and influent flow rate. The bed depth service time ( BDST)
model was used to fit the experiment data resulting in a good effect with R* >0. 99 under low concentration. The operation time can be
accurately predicted using the BDST model.

Key words : peanut shell ; cadmium; adsorption; fixed-bed; breakthrough curve
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Fig. 1 Experimental set-up
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Table 1 ~ Parameter results under different operating conditions
Co v z EBRT 1y t, ) Hyy,

/mg-L~! /cmemin /cm /min /lh /h k% 7% /Zlnl:
2.00 8.39 30 3.57 2.17 40. 67 62. 69 39.42 28.29
2.00 8.39 40 4.77 12.40 52.00 72.33 36.33 27.49
2.00 8.39 50 5.96 16. 86 60. 00 70.03 40. 50 29.96
0.55 8.39 40 4.77 49. 09 180. 27 79. 68 30.71 22.71
11.00 8.39 40 4.77 5.38 43.00 54.26 57.45 39.40
2.00 4.81 40 8.31 62. 00 124. 69 83.16 34.09 13.55
2.00 11.82 40 3.39 2.06 40. 00 63.95 38.00 38.34

1) A S H U 7K M BE 7 0. 001 mg - L~ (At i) g B 22 s st i) 2, , M8 7K W BE SR A0 B R JBE 1) 95 % B 1 st T80 W B 2 i 20 et i) ¢, 122280 e,

A (R R A

1.00

2 RESENFEMENZM
Fig. 2 Effects of bed height on the breakthrough curves
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Fig. 3 Effects of influent flow rate on the breakthrough curves
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Table 2 Fitting parameters under different operating conditions

c v . ] K it o, B 1,
/mg.]j‘ /cmemin ~! /cm R /mg.]j‘ /L-(mg-h)’l /h /h
2.00 8.39 30 0.9497 933. 14 0.14 1.19 2.17
2.00 8.39 40 0.9659 1 000. 72 0.13 11. 50 12. 40
2.00 8.39 50 0.9639 905. 81 0.12 14. 08 16. 86
0.55 8.39 40 0.994 5 898. 88 0.13 49. 85 49. 09
11. 00 8.39 40 0.8861 3262.27 0.04 2.81 5.38
2.00 4.81 40 0.9956 1 500. 62 0.09 63. 14 62. 00
2.00 11.82 40 0.9534 965. 95 0.15 1.82 2.06
water and wastewater treatment systems; Processes and
3 it
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