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The role of humic acids in the enhancement of copper ( II)
adsorption on kaolinite

WU Hong hai, HE Guang ping, ZENG Lixuan, ZHANG Qiu_yun and GAO Song

( Department of Chemistry, South China Normal University, Guangzhou 510631, China)

Abstract: The enhancement of copper ( II) adsorption on kaolinite in the presence of humic acids under acidic
conditions, in particular near the neutral pH range of pH 5~ 6, was investigated. In the experiment, the addr
tion of humic acids increased the adsorption percentage of copper ( II) on kaolinite, and even around pH 5~ 6
the adsorption percentage of copper ( II) increased from ca. 50% to ca. 65% in the presence of humic acids. As
the high Al/Si dissolution ratio of kaolinite and the low dissociation extent of negative ligand of humic acids at
pH< 4 were not favorable for humic acid adsorption, a decrease in the adsorption percentage of humic acid on
kaolinite surface was observed. However, in comparison with kaolinite, the adsorption percentage of copper on
humic kaolinite complexes increased obviously to some extent. The enhancement mechanism of copper adsorp-
tion on kaolinite surface was the formation of ternary complexes of >A] —HA —Cu (B_type) at the edge of
kaolinite, unlike the effects of the traditionally_considered factors such as pH, electrolyte concentration and inr
tial ion concentration. As simultaneous deprotonation of the groups of both the humic acid and the kaolinite edge
at pH> 7 was intensified, and electrostatic repulsion among the groups reduced the adsorption percentage of hu-
mic acid on kaolinite, a decrease in copper ( II) adsorption on kaolinite occurred in the presence of humic acids.
Nevertheless, at pH> 7 the precipitation of humic_copper ( II) complexes and Cu( OH), probably took place,

and the apparent sorption percentage of copper ( II) on kaolinite only changed insignificantly.
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Table 1 Results of adsorption of Cu** on kaolinite in the presence / or absence of humic acid

o R HA W B ik HA W i} 2 Cu® WP 4k Cu®* W b2
F W B 2 I A R pH (mg/2) E(%) (mg/g) E(%)
1 4+ cu® 5.3 - - 284 50
2 4+ cu® 5.3 - - 278 49
3 W+ HA 6.2 1231 91 - -

4 U4+ HA+ Cu® 5.5 1262 92 380 67
5 U4+ HA+ Cu™ 5.5 1254 93 366 65
6 T4+ HA+ Cu™ 5.7 1250 92 375 66
F2 SR PUBRISEN QT MMS pHEMER
Table 2 Results of adsorption of copper ion on humic kaolinite complexes in relation to pH values
pH= 4 pH= 6 pH= 7
Cou, mt(mgl L) W \ =
Cew, rmi(mgl L) E( %) Cey, par(mgl L) E{ %) Cey pa( mgl L) E(%)
2.38 2.36 7 0. 80 62 1.2 50
3.90 2.80 27 1.6 59 1.8 55
4.70 3.00 36 1.8 62 - -
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Fig. 2 The adsorption curve of humic acid on

kaolinite at varying pH values
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