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Dynamic adsorption of lead ion on modified bagasse fixed bed

WANG Li-yan, YU Jun-xia, HE Zheng-yan, XU Zhi-gao, ZHANG Yue-fei, CHI Ru-an

(Key Laboratory for Green Chemical Process, Ministry of Education, School of Chemical Engineering and Pharmacy,
Wauhan Institute of Technology, Wuhan 430074, China)

Abstract: Pyromellitic dianhydride modified bagasses were used as adsorbents for lead ion removal in a fixed bed. The
effect of the filler particle size, initial concentration and flow rate on the adsorption of lead ions under continuous model
in one component system was investigated. Furthermore, the reuse ability of the fixed bed was studied. The effect of
co-ions of Cu®"and Zn*" on the adsorption of Pb?"in the binary system was also investigated. The results show that the
particle size, initial concentration and flow rate have little effects on the adsorption of Pb*, and the fixed bed can used
repeatedly under wide experimental conditions. Competitive adsorption results in the binary system show that the
modified bagasse has higher affinity toward Pb® " than Cu®" and Zn*', and Pb*" can be selectively removed from the
Pb*'/Cu*" and Pb?*/Zn®" binary system. The pH experiment shows that adsorption of the metal ions is accompanied by
the release of H', and acidity has adverse effect on the adsorption of heavy metal ions.
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Fig. 1 Picture of fixed-bed column
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Fig. 4 Effects of influent flow rate on breakthrough curves
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influent concentrations and flow rates

e o Ky a0/ ,
(mgL™") (mLmin") (mLmin "mg') (mgg")
50 6.25 0.658 1427 0.963
100 6.25 0.618 1304  0.942
120 6.25 0.56 1189 0979
100 8 1.007 123.6 0.956
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Table 2 pH value of metal hydroxide precipitates

Precipitate pH
Cu(OH), 5.5
Zn(OH), 6.7
Pb(OH), 9.7
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Fig. 6 Breakthrough curves for metal sorption from binary system (Initial metal concentation100 mg/L): (a), (b) pH=4; (¢), (d)
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