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Absorption capability of chestnut shells for copper
removal from aqueous solution
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Abstract: [Objective) In order to exploit chestnut shells,a residue of the food processing industry,in
heavy metal waste treatment,the ability of chestnut shells to remove copper from aqueous solution by ad-
sorption was studied. [Method) The effects of pH,mass concentration,dose and size of the adsorbent,con-
tact time and temperature on the removal of Cu*” ,and desorption and regeneration were studied by batch
process. Breakthrough capacity and desorption were studied by column process. [Result) Optimum adsorp-
tion condition occured at pH 6,initial mass concentration 20 mg/L., particle size 0. 25 mm. The adsorption
process was endothermic. Na© and Ca®" affected desorption slightly and 96. 1% of Cu®" were recovered
with 0. 1 mol/LL. HCI. Thomas model showed the maximum solid-phase concentration was 10. 94 mg/g.
[Conclusion) Chestnut shells have good adsorption capability for Cu®" , and therefore have prospect for
Cu*" removal from aqueous solution.
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Fig.1 Effects of pH on Cu*" absorption in chestnut shells
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Table 1 Desorption of Cu*" by various eluents
it 1R 1 e/ (mol + L™1) i/ % & e/ (mol + L™1) e 3/ %
Eluent Concentration Recovery Eluent Concentration Recovery
NaCl 0.1 7.34+0.2 HCl 0. 05 93.7+0.5
CaCl, 0.1 19.0+0.8 HCI 0.1 96.1+0.6
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Fig.6  Effects of regeneration on the absorption
and desorption of Cu®" in chestnut shells
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Fig. 7 Breakthrough curve for Cu**

absorption using chestnut shells

€. Experimental value; . Theoretical value

3 i e

ABFTE R B SESE B K 7 i Co® Bk
Ty WM B pHAE D 6,08 I i ik

WE 7 fras. HE7 AP EF 350 mL R R ORAG
WE] Cu®" y H T 0 BF 5T S 4 3 &5 W6 3 2 50 mg/L,
R S T4 28 iy 350 mL WP T & 19 17.5
mg Cu’" 58 2, ZFF I E R 550 min(e/c, =
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KA InCey /e, — DX ¢ Il H B2k P AFRFTEE , SR 75
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4.35%6) Yk i1 ol fig 325K %) 83. 8%, Hif 100 mL
LAY T 28 3 AR B 8. 70 %8) Bk I W 1) [l i 35 3k
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Fig. 8 Desorption curve of Cu®*" absorbed

on chestnut shells
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