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Adsorption properties of modified persimmon biosorbent on
Cu’' and Pb**
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Abstract: The persimmon powder was used as raw material to prepare two persimmon biosorbents SPP and HPP by
chemical modification with H,SO, and HNO;, respectively. The adsorption behaviors of Cu®" and Pb*" in aqueous
solutions on two persimmon biosorbents were investigated. The effects of solution pH, solid-liquid ratio, temperature,
adsorption time and metal ion concentration were considered. The results show that the adsorption process of SPP and
HPP can be well described by pseudo-second order kinetic equation. The fitting effect of equilibrium isotherms follows
Langmuir equation better than that of the Freundlich equation. The maximum adsorption capacities of Cu®" and Pb*" on
SPP are 61.47 mg/g and 207.90 mg/g, respectively. And the maximum adsorption capacities of Cu®* and Pb*" on HPP are

64.0 mg/g and 220.8 mg/g, respectively. The adsorption is controlled by chemical process.
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Fig. 1 Effect of pH on adsorption of Cu?" and Pb*" by SPP
and HPP
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Fig. 2 Effect of temperature on adsorption of Cu®" and Pb*"
by SPP and HPP
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Fig. 3 Effect of solid to liquid ratio on adsorption of Cu®" and
Pb** by SPP and HPP
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Pb** by SPP and HPP
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Table 1 Pseudo-second order kinetic equation parameters

Pseudo-second order kinetic

Absorbent- 0./ equation parameter
metal (mgg ") 5 0./ kf
(mgg') (gmg "min)
SPP-Cu 9.50 1 9.500 2.249
SPP-Pb 15.25 0.9998 15.270 0.102
HPP-Cu 8.925 1 8.929 1.209
HPP-Pb 17.263 1 17.262 1.678
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Fig. 5 Adsorption isotherms of PP, SPP and HPP on Cu*" and
Pb2+
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Table 2 Adsorption parameters of Langmuir and Freudlich isotherms

Langmuir isotherm

Freundlich isotherm

Absorbent-metal

Ou/(mgg ™) b/(L'mg ") R K; n R
PP-Cu 40.257 0.0015 0.494 90 0.0355 0.9370 0.9512
PP-Pb 175.800 0.0015 0.637 70 0.040 0 0.769 0 0.940 7
SPP-Cu 61.460 0.024 8 0.996 10 11.066 0 3.8480 0.948 7
SPP-Pb 207.900 0.095 1 0.980 10 41.640 0 4.148 0 0.9774
HPP-Cu 64.000 0.0109 0.960 60 8.7290 3.6100 0.948 7
HPP-Pb 220.800 0.164 4 0.999 28 72.990 0 7.5976 09124
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