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Effect of Extraneous Rare Earths (REs) on Form of Soil Exchangeable
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Abstract : The effects of extraneous rare earths ( REs) on the form of exchangeable REs and heavy metals Fe, Mn and
Zn in yellow cinnamon soil in different terms were studied through soil culture in both dry and inundated condition. The
result showed that the treat ments of REs enhanced the contents of soil exchangeable REs ( EX REs) and its distribution
coefficients also increased while most still re mained under 10 % . The contents of EX REs in inundated condition were
higher than that in dry condition, but they decreased with the duration of soil culture . The composition of EX REs in
soil gradually approached that in extraneous REs, and it re mained relatively steady over the treat ment with 200 mg* kg” !
applied REs. Applying REs raised the contents of exchangeable heavy metals, and the contents of exchangeable Fe, Mn
and Zn increased with linear trend, of which the effect of REs on Mn was the strongest one .
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Table 1  Contents and distributions of exchangeable RE in soil/ mg*kg™'
-2 W -8 W 2 W -8 W
EX RE" 2 EX RE EX RE EX RE
0 0.79 0.55 1.39 0.97 2.93 2.04 2.58 1.80
50 2.03 1.09 2.70 1.45 5.24 2.82 3.11 1.67
100 3.83 1.68 5.45 2.39 8.55 3.74 5.01 2.19
200 7.92 2.52 9 .34 2.98 17.10 5.45 8.66 2.76
300 11 .64 2.92 13.52 3.39 23.08 5.78 13.89 3.48
500 24 .41 4.29 22 .88 4.02 56.63 9.94 36 .88 6.47
700 36.86 4.98 35.28 4.76 68 .07 9.19 48 .28 6.52
1000 64.19 6 .44 63 .25 6.35 109 .13 10.95 93 .61 9.40
1) La.Ce \Nd .Pr.Y.Gd.Yb.Dy 8 EX REs
2) REs Re, O; s La .Ce
2.1.2 0.023, La: Ce: Nd: Pr=1:0.9 ~ 1.
( 0.031:0.022 ~0.025) ,
La .Ce \.Nd .Pr4 )
( 1) , 143 ”
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s La .Ce (> - s
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, ) La , Ce
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, 200 mg
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Ce E
La , La , Ce
(La: Ce: Nd: Pr=1:0.72 ~1.33:
0.4:0.12)
(La: Ce: Nd: Pr=1:0.77.0.026: 0.025) 2.2 Fe .Mn .Zn
(200 mgekg™' , La: Ce: Nd: Pr
=1:0.73 ~0.78: 0.023 ~ 0.029: 0.021 ~ Fe .Mn .Zn



4 125
2. ,Zn
Fe «Mn .Zn
, Fe \Mn Zn s Mn .Zn
2 k S S pH S
Mn . Zn Fe ; Fe \Mn .Zn (23] ,
; pH ( )
Mn ,Fe . Fe .Mn .Zn
Zn S
Fe .Mn Mn .Zn S
e la-2W-- - - La-8W —a&—Ce-2W - - A- - Ce-8W—®——Nd-2W- - ®- - ‘Nd-8¥ —@—Pr-2W - - @ - pr-gy
60 - 60
0 =
~
W = 50 o m 50
gg 40 #om 40
% 09 R+
R4 30 g E 30
+ 2
% E 20 'K-Jé 20
@ # 1
By 10 Qoo
L5 0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
WA EIRE /ng » k™! WK E/mg ke
1
Fig.1 Composition change of exchangeable REs in soil
Fe Mn In
2 0. 105 ;‘_._'_././"—. 0-19 1 »
» 0. a5 T 0.17
0 sEi  ewk 0.5
g 65 I
= S 0.13 9
4 0. 3
& 45 0.11
w0 i
0. 2% [ns—o—e—r 0.09 |
& 0.00 ! ' ! ! 5 ! ! . ! 0.07 ' : !
0 300 600 900 1200 0 300 600 900 1200 0 300 600 900 1200
LA /ng k!
2 Fe .Mn .Zn
Fig.2 The effect of REs on the contents of exchangeable Fe , Mn,Zn
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Table 2 Regression equations of concentrations of applied REs and contents of exchangeable Fe, Mn and Zn
k r
. y =7%x10"7x + 0.031 7x10°° 0.7574"
€
y =3x10°x + 0.027 3x10°° 0.7388"
" y =6.6x10"7x + 13.04 6.6x10° 0.8777" "
n
y = 11.9x10 % x + 89.25 11.9%x10°° 0.6781"
y = 4x107°x +0.14 4x10°° 0.7598"
Zn )
y =3x10°x + 0.11 3x10°° 0.7313"
1) x Y 3 JF ok 2 Po.0s =0.666 ,pg o =0.798 ,n =8
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