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Effect of Humic acid on the Distribution of the Contaminants with Black Shale
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Abstract : Humic acids are macromolecules originated from natural water, soil, and sediment. The characteristics of humic
acid enable it to change the distribution of metals as well as many kinds of organic contaminants and to determine the sorption
of them from soil solution. To see the effect of humic acid on the removal rate of organic contaminants and heavy metals,
batch-scale experiments were performed. As a natural geosorbent, black shale was used as a sorbent media, which showed
hight sorption capacity of trichloroethylene (TCE), lead, cadmium and chromium. The effect of sorption-desorption, pH, ionic
strength and the concentration of humic acid was taken into consideration. TCE sorption capacity by black shale was
compared to natural bentonite and hexadecyltrimethylammonium (HDTMA) modified bentonite. The removal rate was good
and humic acid also sorbed onto black shale very well. The organic part of humic acid could effectively enhance the partition
of TCE and it act as an electron donor to reduce Cr(VI) to Cr(IIl). Cationic metal of Pb(II) and Cd(II) also removed from the
water by black shale. With 3 mg/L of humic acid, both Pb(lI) and Cd(II) were removed more than without humic acid. That
could be explained by sorption and complexation with humic acid and that was possible when humic acid could change the
hydrophobicity and solubility of heavy metals. Humic acid exhibited desorption-resistivity with black shale, which implied
that black shale could be an alternative sorbent or material for remediation of organic contaminants and heavy metals.
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(electron donor)® Z-&-3le] =1 ghelol] JES viFTE B
1% T Wittbrodth et al., 1995).
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Fu)2Hhumic acid sodium salt, 99.9%)& &) ZFFH49
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Table 1. Freundlich Z%4]o) wW& TCE, CxVI), Pb(ll)z}
Cd(l) o] F&A <

Ky n %
TCE on Black shale 1.224x10° 1.14 0.999
TCE on HDTMA-clay 0.95x10 0.74 0.998
TCE on Na-bentonite 1.82x10° 1.7 0.95
TCE desorption (water) 1.23x10* 2.04 0.9
;)C]E m:: S;r:;((’)"s) 3.64x10° 111 0.961
TCE + 5 mg/L HA 10.01 0.80 0.867
TCE + 30 mg/L HA 24.29 0.64 0.963
TCE + 100 mg/L HA 49.96 0.72 0.961
Cr(VI) 0.35x10 0.829 0.994
Cr(VI) + 10 mg/L HA 1.44x10" 0.418 0.999
Pb 6.78x10” 0.452 0.973
Pb desorption 1.19x10* 6.944 0.895
Pb + 3 mg/L HA 6x10” 0.291 0.966
Pb + 20 mg/L HA 4.49x10" 0.314 0.983
Cd 2.24x10° 0.293 0.985
Cd desorption 1.76x10* 1.587 0.9
Cd + 3 mg/L HA 0.23x10 0.473 0.975
Cd + 20 mg/L HA 3.42x10" 0.229 0.999
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