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Effects of Acid Rain on Adsorption and Desorption of REEs in Red Soil
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Abstract: Effects of acid rain and EDTA on adsorption and desorption of Rare Earth Elements (REEs) in red soil were investigated.
The results showed that the characteristics of adsorption isotherms corresponded well with the Langmuir equations. When the acid rain
and EDTA were used as desorption agents, desorption of REEs increased with adsorption of REEs increased. When the formation
conditional constants of REEs — EDTA decreased and the pH of desorption agent decreased. The characteristics equation of REEs
desorption isotherms was from quadratic function to exponent function.
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Tablel Characteristics of red soil

-3 pH {H A HLTUKTAL( <0.002 mm)  CEC Bk VR
/% /% /emol - kg™ /e~ kg™ /g - kg™

ZIHE 5.45 0.63 32.3 5.07 35.3 0.22
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Table 2 The constitution of micro — REEs fertilizer

Mo ERS La/%  Ce/% Nd/ % Pr/% Sm/ %
it 26.9 46. 4 18.5 7.32 0. 86
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Figure 1 The REEs adsorption isotherms in red soil
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Table 3 The character of adsorption isotherm

Hi £ (1) X (2) X (3)

JLE Q(mg - g™ ") K(1) R? K(2) 1/ m R? a K(3) R?
Ce 1.52 3.12 0.996 1.20 -0.005 0.932 1.03 0. 265 0.954
La 0.812 6.01 0.995 5.67 -0.226 0. 854 0. 603 0. 109 0.816
Nd 0.576 8.29 0.990 1.28 -0.431 0.951 0.394 0. 089 0.951
Pr 0.182 9.46 0.992 1.23 -0.848 0. 857 0. 139 0.033 0. 842
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Figure 2 The effect of acid rain — EDTA on REEs desorption
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Table 4 The conditional constants of EDTA and REE
in the different pH

pH3.0 pH4.0 pHS5.0
Ce La Nd Pr Ce La Nd Pr Ce La Nd Pr
logK"5.3 4.9 6.0 5.8 7.5 7.1 8.2 8.0 10.610.211.311.1
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Table 5 The characteristics equation of REEs desorption isotherms

TTE FEAE HIKAH(RY
pH5.6-E2 Ce Y= -0.212X*+0.545X +0.004 3 0. 992

La  Y=-0.109X*+0.164 X +0.001 7 0.990
Nd Y= -0.599X*+0.782X +0.000 7 0.998
Pr Y=-1.96X"+0.752X +0.000 8 0.998
pH5.6 -E1 Ce Y= -0.0933X"+0.261X+0.006 3 0.998
La Y= -0.0501X*+0.0787X +0.002 2 0.985
Nd Y=-0.511X*+0.577X +0.001 7 0. 996
Pr Y=-1.40X"+0.489X +0.001 0 0.995
pH4.0-E2 Ce Y= -0.140X>+0.399X +0.004 5 0.998
La Y=-0.0883X"+0.133X+0.001 6 0.987
Nd Y=-0.463X>+0.655X+0.0029 0.997
Pr ¥V=-1.327X*+0.582X +0.001 2 0.997
pH4.0-E1 Ce Y= -0.0621X*+0.195X +0.003 4 0.987
La Y=-0.0059X>+0.042X +0.001 7 0.9015
Nd Y=-0.419X>+0.485X +0.002 4 0.996
Pr ¥V=-0.967X>+0.371 X +0.001 2 0.993
pH3.0-E2 Ce Y= -0.022X>+0.131X +0.006 5 0.941
La Y =0.002e"** 0.901
Nd Y=-0.250X*+0.449X +0.004 2 0.990
Pr Y= -0.340X>+0.316 X + 0. 002 8 0.979
pH3.0-E1 Ce Y =0.005¢>°" 0. 881
La Y =0.000 8¢ 0.954
Nd Y= -0.0857X*+0.245X +0.003 9 0.977
Pr ¥Y=-0.205X>+0.129X +0.002 2 0.921
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