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An experimental study of the humic acid sorption on kaolinite and

Si/ Al_oxide minerals

WU Hong hai, ZHANG Qiu_vun, FANG Jian zhang and ZENG Li xuan

( Institute ofEnvironmental Science, South China Normal University, Guangzhou 510631, China)

Abstract: Mineral bound humic substances can modify the surfaces of minerals. The intensity of humic acid sorption on kaolinite,

gibbsite and quartz is related (o the nature and number of adsorption site of the minerals, the electricity and the specific surface. Cal

culated by the specific surface, the capability of minerals for humic acid sorption follows the sequence gibbsite> kaolinite> quartz; cal

culated by per unit mass of minerals, the sequence is kaolinite > gibbsite > quartz. It is thus considered that the mechanism of humic

acid sorption on the minerals is affected significantly by pH value of the solution. Under the condition that pH values of the solution

range from 4 to 7. the model for humic acid sorption on minerals can be described as follows: the hydrogen bonding is the main sorp-

tion form of quartz; the ligand exchange surface complexing is the main sorption form of gibbsite; and kaolinite is characterized by the

existence of multiple sorption forms such as the hydrogen bonding, the ligand exchange surface complexing, the hydrophobic interac

tion and the cation bridging.
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Fig. 1 Percentage of humic acid sorbed on minerals

relative to pH values
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Table 1 Experimental results of humic acid sorbed on minerals

™4 ] T4 0 ik ( g) pH WS AT HA {0 IE (mg/ L) HA WA gf g) HA WA 1 43 2( %)

1 0. 509 4.0 0.002 A nd nd
2 0.511 4.2 0. 007 0.50 1.363 97.5
fh§ 3 0. 503 4.3 0. 008 0.57 1.378 97.0
o 4 0. 509 6.8 0. 053 3.79 1.045 74.5
5 0. 503 7.0 0. 065 4. 64 0.973 68.5
6 0.510 7.2 0. 083 5.92 0.834 59.5

1 0. 507 6.5 0. 000 A nd nd

2 0. 509 6.7 0. 189 13. 64 0.078 5.5

o 3 0. 507 6.9 0. 194 14,00 0.042 3.0
S 4 0. 501 7.0 0.197 14.21 0.022 1.5
5 0. 502 7.1 0. 198 14.29 0.014 1.0

6 0. 509 7.2 0. 200 14.43 0. 000 0.0

1 0. 501 6.5 0. 000 A nd nd
, 2 0. 505 6.4 0.179 12.93 0.149 10.5
?% 3 0. 493 6.9 0.188 13.57 0.087 6.0
it 4 0. 498 7.0 0.189 13. 64 0.079 5.5
' 5 0. 501 7.1 0.192 13. 86 0.057 4.0

6 0. 499 7.2 0.193 13.93 0.050 3.5
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Fig. 2 Relationship between the amount of humic acids
adsorbed on bare kaolinite and the pH values ( after

Elfarissi et al., 2000)
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