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Adsorption of Cu(Il) from Aqueous Solutions

Abstract

Using Pinus densiflora Wood

SENIZ - st HE

Milled Korean pine (Pinus densiflora) wood was used to evaluate its adsorption capacity of Cu( 1) ions

from aqueous solution by running a sefies of batch experiments. Prior to the tests, the milled woods were

pretreated with N NaOH, 1N HNO,, and distilled water, respectively, to examine the effect of pretreatment.

Within the tested pH range in this study between 3 and 6, copper adsorption efficiency of NaOHtreated
wood (96~99%) was superior than HNOstreated wood (19~31%) and distilled watertreated wood (18~
35%). Adsorption behavior of copper onto both raw and HNO treated woods was mainly attributed to

interaction with carboxylic acid group. For NaOH-treated wood, carboxylate ion produced by hydrolysis was a

major functional group responsible for Cu sorption. NaOH treatment of wood changed the ester and

carboxylic acid groups into carboxylate group, whereas HNO; treatment did not affect the production of

functional groups which could bind copper. A pseudo second-order kinetic model fitted well for the sorption

of copper ion onto NaOH-treated wood. A batch isotherm test using NaOH-treated wood showed that

equilibrium sorption data were better represented by the Langmuir model than the Freundlich model.
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Fig. 1. Effect of the treatment of wood on Cu( I ) removal in the pH
range of 3-6 for initial Cu( I ) concentration of 50mg/L.
ATW: acid-treated wood; BTW: base-treated wood, WTW:
water-treated wood.
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Fig. 2. Final pH in aqueous solution after sorption of Cu([ ) by
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concentration was 50mg/L.
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Table 1. Effects of esterification and hydrolysis on Cu{ [ ) uptake of wood®

Raw wood

After esterification of raw wood

After hydrolysis of esterified wood

1N NaOH 1N HNO;

Cu( ) uptake (mg/g) 1.18 0.12

3.39 0.28

23.0g of wood was added to 200 mL of 50 mg/L. Cu( [ ) solution. The solution was shaken at pH 5.0 for 180 min at 20°C. Data shown are

average values from duplicate measurements.
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Table 2. Pseudo second-order kinetic constants for BTW(base-
treated wood) at different initial Cu( I ) concentrations

C,(mgl) q.(mg/g) klg/mg/min) v (mg/g/min) =S

48.83 3.23 2.95 30.67
85.89 4.30 0.36 6.76
152.77 5.59 0.29 9.15
197.47 5.96 0.27 9.67

0.9999
0.9999
0.9999
0.9999
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Table 3. Isotherm constants for Cu( T ) adsorbed onto BTW (base-treated wood)
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