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Effect of Acid Rain on Adsorption and Desorption of Rare Earth Elements (REEs) in Red Soil
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Abstract: The effects of acid rain 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 Laangmuir equations. When the acid rain

was used as desorption agent, desorption of REEs increased with decreasing pH of acid rain. The correlation equation can be de-

scribed by y =a - e”. The desorption efficiency of four kinds REEs is in following order: La> Pr> Nd> Pr.
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Tablel Characteristics of Red Soil

" A HLT KRL( <0.002 mm)  CEC B B
+ 5 pH fE i} . .
/% /% /emol « kg™ /g - kg™ /g * kg™!

213 5.45 0.63 32.3 5.07 35.3 0.22
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Table 2 The constitution of micro — REEs fertilizer
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Figurel The REEs adsorption kinetics in red soil
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Figure 2 The REEs adsorption isotherms in red soil

WH A BT 20 (W3 3), 3 IR B A5 A A ¢
ZBERARE, L) Langmuir WY JfF25 7R 06 B b,
MR ZREL R ¥4 0. 99 DL b ol 3% 3 W LLA H 2038
Ffis = 1) d5e R Bt 25 B P 24 Ce> La> Nd> Pro 5
T T AE 2138 v B I M TR] o 26 BH 213860 76 111
W B 25 e S5 AR L 1 S A SR
2.3 X LERH L T EBRRTIG

K FN TR pH A (4 R T X 8 R o s = 1) = Sk
TR, MEs R LIAE S, YW —E i), g pH
EIIREAR, 4 FFR 1 A A I 3408 AN R AR BE A
X £ 8 TR IR - 18, R rh R AL
Wi o B L R BNAR SR, AR 1 A L PR 2
Z H AR pH (Y20 . HR B Re ) bl A



521 B 2 ) S A

HoOOR 131

x3 BITERWEBLERFE

Table3 The character of adsorption isotherm

o, i A1) : K(2) (3)
Q/mg - ¢! K(1) R? K(2) 1/ m R? a K(3) R?
Ce 1.53 2.96 0. 990 1.25 -0.005 0.948 1.01 0. 268 0. 959
La 0. 805 6. 00 0.994 5.68 -0.230 0. 868 0. 603 0.112 0. 861
Nd 0.518 9.55 0.990 1.25 -0.433 0. 949 0.383 0.091 0.961
Pr 0.182 9.50 0.996 1.26 -0.851 0.851 0. 144 0.033 0. 854
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Table4 The characteristics equation of REEs desorption isotherms

FRMI pH i Ftocx iRy X FE(R)
3.0 Ce Y =0.000 9¢e** 0.933
La Y'=0.000 4e” " 0.912
Nd Y'=0.000 2e'** 0. 980
Pr Y'=0.000 8> ** 0.768
4.0 Ce Y=0.000 8e>** 0. 855
La Y'=0.000 2e*** 0.835
Nd Y =0.000 2e” " 0. 887
Pr Y=0.000 5e'*** 0. 747
5.6 Ce Y=0.001 Oe"** 0.741
La Y'=0.000 3e* 7~ 0.759
Nd Y'=0.000 2e*** 0.756
Pr Y=0.000 7e*'* 0.753
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Figure 3 The effect of acid rain on REEs desorption

efficiency in red soil
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Table5 The characteristics equation of REEs dsorption efficiency

and pH value of acid rain

i ot fiff % )y e HRFEE(R)
Ce Y =1.32e 0700 0. 869
La Y=1.65e 07 0.878
Nd Y =0.852¢ 0t 0. 809
Pr Y=1.57e 070" 0. 866
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