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Table 1  Basic properties of soils used

+ 3 H AR o, CEC pH pH CERTI
Soil Location oM (‘emol kg” ) (H,0,1:2.5) (KCl,1:2.5) Clay minerals
—(gkg ") —
- =Ry . . . N
9 i £ ) REUG A7 =K AT B
Kunming, 6.9 211.4 5.28 4. 80 4. 40
Hyper-Rhodic Ferralsol £, EEAD
Yunnan
214 SRR WA KR A
Z IR N— NI
¢ Xuwen, 7.0 156. 4 7.15 5.61 5.40 e ’
Rhodic Ferralsol
Guangdong
o jAiN=: B I - o
B A 4 ’ Kz B, R AR
Nanjing, 5.4 16.9 16. 61 6. 46 4. 83.
Cambisol %A
Jiangsu

1) kaoline, haemitite, gibbsite, vermiculite ( a little) ; 2)) kaoline, haemitite, gibbsite; 3) hydrous mica, vermiculite (a little ) ; kaoline ( a little)
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T 213X Cu® " By B oK T 1, f & 1 ] I, Bl

& NOS A1 CL™ e B (Y 38 i, 2K 5 i 21 3 X Cu® ™ i i
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mol L', Cu’* i W B 545 fk th R k. {H 24 SOL #Y
WA E 1 mol LA, Cu® " Y W Fff R &K 2=
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WM NOS A CL R RE W h & KRG £, i, 4
3FBAE FRIMIER N 5 x 10 77 mol L', 7E NO; |
Cl™ 1 SO, R RVE W Cu® " (WL BFF 2R 430 45%
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Fig. 1  Effect of anion concentration on Cu adsorption by

Hyper-Rhodic Ferralsol
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Fig. 2 Effect of anion concentration on Cu adsorption by Cambisol
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Fig. 3 Effect of anion concentration on pH value of
Hyper-Rhodlic Ferralsol
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Fig. 4 Effect of anion concentration on pH value of Cambisol
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Fig. 5 Effect of ionic strength on Cu adsorption by Rhodic Ferralsol
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Fig. 6 Effect of the kind of anion species on Cu adsorption by
Hyper-Rhodic Ferralsol
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Fig. 7 Effect of sulfate concentration on Cu adsorption by

Hyper-Rhodic Ferralsol
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Fig. 8 Effect of sulfate concentration on Cu adsorption by

Rhodic Ferralsol
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Fig. 9  Effect of sulfate concentration on Cu adsorption by Cambisol

3 i ®

EHIN T, BB T B 3 Sk R Sk A
BE TR M ()BT, f T AR
F (0 2R 205 A A 2 P R AR T A R AT AR
Vi BE AR TR] L S 7] 153 B o 18 R 14 85 3R 8 11 5 i) e
ARTE] , P O £ 75 3 7 BH B F 00 0% R OB R —
B, MT AT L W B B F A W B . (2) % M R Y
U SR BB 7 T A 2 i A P A, U T L
5 8 Je A TR R K A TS 3 M R O R
e, PRI i A - 8 P AR 7% TR - 9 RV i A 2
J5 , DA TTT 5% 00 BE B85 7 B W B A T . (3) B B 88 - %
AR B % B3, B2 26 [ 85 T L) 5 B B T B B
FAF o BT M R R T H 4B,
A ks B R TR T RS

Rao % " JEWF 58 1 AN 8 T A e W G 76 C1™ AN
SO’ fk % h Na-Ca il Na-Mg [ 5 F 3¢ #o 5 A5 1 %

WL AE CU AR & AR s B9 7 ¥ B2 1153 /9 Na-Ca il Na-
Mg B 738 i 2 8 5 7E SO, 1A & b 22 IR K,
B 40 SRR 4l R R 0 B8 5 B X 45 R R P R B
FESEATRIE , AT DL fd —fk &t Na-Ca il Na-Mg £
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MERIE b8, BH B 5 B B 1 AR B X R i
i H R B 4 B N (B 6 BT AR B BIF S 45
HRH, TEW) BE R BE 2 0. 005 mol L'y Na, SO, 4 i
o BTG 20 EXE Cu® " i W B R R K T A B e
J# %5 0.01 mol L™" NaNO,#10.01 mol L.~ NaCl 4} Ji
. REE R, X PP 587X A s Cu
R B 52 e %) B8 A P S B . (H N IR E B R AR 6
rh T FH W B 5 Sy T T RT AR F far - B8 A Bk T 6% 41
e N 1 Al WAL S R A 21104 g kg
P X SOL™ W BfF R 1 AR5 . T LAY, 24 /0
SOL I A K2 F Py, Ky SO K AR Pk + 45
W Bt o H T SO Cu Az BB F X CuSO, i fiE
AR 3R, 35K S W B A SO% K3 i B X B U
Cu’" HY Wt . 5 SO A EL,NOS Al €17 45 Cu® ™ 2R i,
BN BE 10N T H A X AT ) W RE AR
55, M1 %F Cu®" R & 7= AE 3 S W B PR AT RAGA
N ,S0Y 5 Cu’” A BB 1 e R i T AR H fep -
W R Cu®t i EERARZ —,

K7 FIE 8 B i 4 5 & 1, 7E 0. 005 mol L™
Na, SO, 41 5t , £k Jot i 21 18 il 21 38 %k Cu® ™ 1 18
KK TFAE 0.05 mol L' Na,SO, 4 5t Hr 3% 5 {H 76 3% 5
Foft e & 1K) Na, SO, AL AT TR Cu® 10 W B R 35 K T 1
KA T & T AE 0.5 mol L™ " Na, SO, 4 Jii H 3 i Ff
TR o R AR KA R H NS 2 X
F W], SO, X AT A% F iy b S R Cu® A B e R E A
HLEE S SO, MMk IEA X,

AT LA A, H T AL AR o A S SO% T Y I A g
TR AE SO M BE B AR M A i o, KR4 SO% 3
BB, BT SOLT 5 Cu AR RS T Y R
B, W B B SO BT LLIE S Cu’ IR R, DA T A
Cu™" W B0 K, Bl SOL ¥R BE A3 K, A Il
R HEWE R A SOL™ B e BE o 1R 3 R 33X R 4y
SO~ HE AT 54 B h i B Cu® " I R BS 70k, AT 45 4
BERm e 4 Cu’ ' I B T X, LB Cu® R I
REEM, TLAT, A 5 SO%™ ik B K, 3 i
M K

DR] Sy i ff, o B SOL™ A W B R 1 AR 55, AR 4%
R S R LA, RO e SO e BE AR AR A9 A R
rh f R AT b X Cu® " A I B R 1 % /N T AR KA
JR L T SO e BE K, Cu T I B RN,
9 PN S JRAESE T X A i, ik, bR X T
SO, e JE Xt + e W FfF Cu® ™ 4 5% mi HLBE AY 4 6 2 A
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MECHANISM OF ANION EFFECT ON ADSORPTION OF Cu’** BY
VARIABLE CHARGE SOILS

Zou Xianzhong]' } Jiang Jun®  Zhao Anzhen® Ji Guoliang2
(1 Institute of Soil and Fertilizer Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)
(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(3 Key Laboratory of Crop Nutrient Cycling and Farmland Conservation, Guangdong Province, Guangzhou 510640, China)

Abstract Based on comparison between the effects of NO; , C1~ and SO’ on the adsorption of Cu** by variable
charge and constant charge soils, the mechanism of the anion effect was studied. Results show that when the initial con-
centrations of NO; , Cl~ and SO’” in the systems studied were identical, the adsorption percentage of Cu’" by Hyper-Rho-
dic Ferralsol was larger in the SO”, system than in the NO; and Cl~ systems, while the adsorption percentage of Cu®' by
Cambisol in the three anion systems were very close to each other. The adsorption percentage of Cu’* by Rhodic Ferralsol
in the systems containing different concentrations of NaCl differed insignificantly, suggesting the effect of ionic strength on
the adsorption of Cu’* by variable charge soils was small. The adsorption percentage of Cu’* by Hyper-Rhodic Ferralsol in
the systems containing NO, , Cl~ and SO}  increased with increasing pH of the media. At the same pH value, the per-
centage in the system containing NO; was close to that in the system containing Cl~, but lower than that in the system
containing SO’ . The adsorption percentage of Cu’" by Hyper-Rhodic Ferralsol and Rhodic Ferralsol decreased with in-
creasing concentration of Na,SO,. However, the percentages were larger in the systems containing 0. 005 mol L™ and
0.05 mol L.”' Na,SO,, but smaller in the system containing 0. 5 mol L' Na,SO,than in the system without Na,SO,. On
the other hand, all the adsorption percentages of Cu’" by Cambisol were smaller in the systems containing different con-
centrations of Na,SO, than in the system without Na,SO,. It is, therefore, concluded that kind of anion species can affect
the adsorption of Cu®* by soils through changing the ionic strength of the media, the degree of formation of ion-pairs and
the specific adsorption of anions by soils. The mechanism of anion effect on the adsorption of Cu’* is more complicated in
variable charge soils than in constant charge soils.

Key words Variable charge soil; Cu®*; Adsorption; Anion



