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Adsorption of U(V[) by Humic Acid Extracted From Soil
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(1. Key Laboratory of Radiation Physics and Technology . Ministry of Education »
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2. Chinese Academy of Engineering Physics . Mianyang 621900, China)

Abstract: Humic acid (HA) was extracted from the soil by using the procedure recom-
meded by International Humic Substance Society (IHSS) with minor modifications. It
was characterized by the element analysis and the IR spectra. Then the adsorption be-
haviors of U(V[) on the extracted HA were investigated by the static experimental
method. The results show that more than 80% of the total U(V[) can be adsorbed by
5 mg humic acid at pH=3 from 20 mL aqueous solution of 0. 84 X 10 * mol/L U(V])
and the adsorption is increased with increasing pH in the range of 1-3 and decreased with
increasing pH in the range of 3-10. The relationship between the concentration of U(V])
in aqueous solution and the adsorbed U(V]) is in accord with the Langmuir equation in
the U(V]) concenttation range from 10 ° to 10" mol/L. In the presence of AI’*, Ca*",
Nd**, Eu*t, COY , SO: , citric acid and EDTA, the adsorption of U(V[) on the
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humic acid is decreased relative to that in the absence of these ligands and bivalent and

trivalent cations, while the effects of K™ and NO; are insignificant. The effect of tem-

perature in the range of 0-40 “C on the adsorption of U(V]) was investigated.

Key words: soil; humic acid; extraction; adsorption; UCV])
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Table 1 Primary element contents in soil
/% /% /%
Fe 4. 38 Cd 0.000 4 P 0.51
S 0.136 Mn 0. 20 Si 28.48
K 2.02 Cu 0.012 C 1.22
Na 1. 54 Cr 0.015 Mo 0.014
Ca 0. 70 Pb 0. 009 Co 0.003
Mg 0. 86 Ba 0.70 As 0.001 2
Al 7.19 Be <C0.000 3 Se 1.12
Zn 0.024 Ni 0.011 Hg <0. 02
1.3
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Fig.1 IR spectrum of humic acid
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Table 2 Assignments of absorption bands in FTIR spectra of humic acid
/em™!
3 500~3 300 —COOH. —OH N—H
3 000~2 800 CH;.—CH: C—H
1 650~1 600 C=0 C—=C
1 400~1 385 CHj CH; , C—OH
1240~1 200 C ) C—OH
1170~1 150 C—OH.C—0
1 080~1 020 Cc—0O
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on U( V) adsorption by extracted humic acid

c(UCN )/ UC\V)
(mol + L™ /%
0.84X10* 80. 22
CO;~ 0.1 1. 87
0.1 12.02
EDTA 19.00
SOF~ 0.1 35.29
CH;COO— 0.1 65. 04
NO; 0.1 80. 66
C, 01~ 0.1 =>99
Cl 0.1 >99
K+ 5X10° 80. 67
Mg?! 5X10°° 68.13
Ca?t 5X1073 19. 38
AP+ 5X10°° 2.1
Nd** 6.9X107° 31. 49
Eu’’ 6.6X10° 32.27
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