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Table 1 Basic properties of soils used
{ Fe, O H H
" o AR e o ! ; L0 PR
43 Soil , oM o (gkg™h)  (H0) (KC1") .
Locality (emol kg ™! Clay minerals?
(gkg™") (1:2.5)  (1:2.5)  (1:2.5)
o TP BE e S e
Z1 4% Ali-Haplic Acrisol 4.4 8.91 51.1 4. 80 4.37
Jinxian =4 K,I(V,F)
o . . T A R [P R v/ S N
ViFAR: Ferrali-Haplic Acrisol 4.2 6. 05 48.9 4.71 4.37 .
Guangzhou A K(LV)
N P AR G E KA R B
T 414 Rhodic Feralsol 7.0 7. 15 156. 4 5.61 5.40 X
Xuwen W K,G,H(Go)
e - Mo g e
HAEHE Yellow-brown soil b 5.4 16. 61 16.9 6. 46 gy NEEIE DR
Nanjing A T1(V,K)
. . LLAR S WA K =B FE, AR
3% Brown soil o 0.43 14.4 6.50
Weihai V,I1,S,Q
1) 1 mol L™'; 2)F: ferric oxide; G: gibbsite; Go: goethite; H: haematite; I; hydrous mica; K: kaolinite; Q: quaqz; S: smectite; V: vermiculite
1.2 MRFE
12,1 5 0 W ZERBEEHE T 2 45 R
SFEW BFHR] B B S P P R i BB IR R T 2
A DR A B8 45 52, BB 1.00 x 107 1.00 x = 2.1 AERERABEFT,pH X477 25 B 1a7 4 158 0% b
107% 1. 00 x 10 7> mol L™ =R AR 7K - Y 4 1 1 ¥k B F RIS

JE, PRECHSERES 1,00 ¢ TR HEENE.OE P,
HIA 18 ml FHI&E#Fi NaOH EiHi HNO, ¥ W % i
2B T oK, A5 12 h 5 FH E 3 s i i 2% A
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PEIRIR A IR AT 4 b, WFEd S | RSO HL
TE 4000 r min ~'FEE T B0 4 min, B FIER,
5 1 V7 T A - VR B pHL DA BRI I 3
TRV B 1 R R TSR B Y B OO
BT B R R
1.2.2 R 8 RS IR Y
Fe BTN/ 2 0 R s e w8 TR R (TREASTI FHOREN
L NS 35 T80 10 R LRI e B 1193 4 v A S T
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HITHE,

pH R0 2 SR FH 38 8 P AR ) 8 T R P i
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Xof T[] — A BH B 5, e pH-M B 8t £ B 2
PIRIER MR BT 57, S R FE Rl — pH 414 T,
b e B B AT, W B BB v ) 2T 8 R AT B
it 21198 = Ffr ] A% H ey - A [R] pHL B X 4] 25 - 1) 0
M SR0A R C R I 1 Fis, nl 0L, 245 st
TRZ pH RFHAG RS, = nl AR 6 faf 4 3804 25 7
B pH -1 B3 22 AR IE 2 A B 2 - 0 3 1% 184 o )
FiiAs, BDFEFATR] pH B, i A A8 4 8 1 0 vk 3
K, IR 25 (0 W B SRR, W T 213 R 2T
M pH {HKEUEE 3. 6 247 X6 TORZLHE, ik pH K
|AE3. 4 oAy, VT LU, A B v B AR
10 =% mol L~' LA LAy, = Ffra] A% # faf 1319 pH-Cu®”
W hF 238 by 2 R AR vy 9 1) = Bl ok I S S ] gl 2%
R, HEAE—Pr S BTt BBy pH, Xt ThE 203,
4.0 Zidq s W T AR S 3.9 Zidy s X Trar g
A 043 £, HIMAEE FWEN 1.0 x
107 mol LA, Bk T F& 2T 3341 | HoAth W Fob mT 7% et fip
+HERY pH-Cu® " W BF R i e 7RI pH Bt B T #%
P AEET A5 BT X R Y pHL 58 v ik B A o 1 Tk
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Table 2 pHy, of several typical variable charge soils different

. P .
in Cu”" concentration

HABSFHE Cu®* 214 IRLTHE [GFAR:

concentrations Ali-Haplic Ferrali-Haplic Rhodic

(mol L -1 ) Acrisol Acrisol Feralsol
1.00 x 10 ~* 3.80 3.95 3.98
1.00 x10 * 4.10 4.45 4.50
1.00 x 10 -2 4.43 4.92 4.95
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Curves of pH-Cu®* adsorption rate of Ali-Haplic Acrisols(a) ,Ferrali-Haplic Acrisols(b) and Rhodic Feralsols(c)

different in Cu®>* concentration
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Fig. 2 Curves of pH-Cu®* adsorption rate of Yellow-brown soils(a) .Brown soils(b) and de-iron Ali-Haplic Acrisols( ¢)

different in Cu®>* concentration
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Table 3 pHj, of several typical constant charge soils different

. 2 .
in Cu”" concentration

LSRR HAH . Lo
Cu** concentration Yellow-brown - De-iron Ali-Haplic
Brown soil
(mol L") soil Acrisol
1.00 x10~* 3.46 3.26 3.20
1.00 x10 3 3.76 3.46 3.60
1.00 x 10~ 4.20 4.15 4.52
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2.3 EKEBTFKXSAEE E 1oy 1 58 R BT 1 S B F RO AR
% 1% A

IR IR AN ] RN W e w4
Flt Cu(NO, ), W I B ) 8 35 8 P Je , &
BT KA, 455000 3 Fis, BRI R n] AR
P ] - S A0 2L B A BT A% S e AT T o i 2
AT e 25 K AR, I B IR X T
Tt 2158 7 =Pl 2 Ve B2 W o s 7 25 B oK
f W A, HE AR B TR BE M 1,00 x 1077 mol L7,
1.00 x 10 % mol L™"Af, pH-Cu®* i = £k 5 1. 00 x
10 mol L™" Cu®* WA W & X, FZERA AN
(1)7EpH3. 8 ~4. 8 Z[a], M [F] pH TG T, J5 & 1 fif
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oo
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—&— %102 cmol L™ Cu?*
315 4.5 55 6.5 7.5

2L P pH
pH of equilibruim liquid

AR TR (2) BT P B R FBEE pH Tt
1R S AR R B RS R A pHA. 1 A A B i
KAA SR IG SUBHT KA, T 5 5 W B pH 9T =, A
WL LRIBEAR, XTI 238 W% 50 A B 224k,
PIZRIMZ B T BE pH This e THERER S . HLA#
W R A = A A AE 1.00 x 10 7 mol L™ Cu(NO, ),
H R RE 2 RO 1,00 x 10 72 mol L', T £ 8 1
IKFEARARNFEM W AE 1.00 x 10 ™* mol L™" Cu(NO,),
TR o6 %) 4 5 1
2.4 MRRATERE pH HEN

JHEBT/K8 0. 1 mol L~" NaNO, fif# W fi% £1 4
AW BEE P 5 5 T S R R 1Y pH AR AL AL A3 4
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Fig. 3 Desorption of Cu ions adsorbed by Ferrali-Haplic Acrisols(a) and Rhodic Feralsols(b) different in pH
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Table 4 Changes in pH of Rhodic Feralsol as affected by desorption of Cu

2+

T ok BE pH" TR B ok BE pH?
Concentration of copper ions added A R Concentration of copper ions added % Ff R
(mol L™1) Adsorption Desorption (mol L") Adsorption Desorption
1.00 x 10 3 6.62 6.52
6.28 6.01
5.30 5.23
4.61 4.90
4.15 4.36
3.08 3.79
1.00 x 10 ~* 6. 28 5.99 1.00 x10~* 6. 40 5.79
5.96 5.47 6.13 5.68
4. 81 4.97 4.92 5.12
4.31 4.49 4.29 4.79
3.66 3.99 4.01 4.70
3.06 3.79 3.05 4.20

1) B TR ,2)0. 1 mol L=" NaNO, f#W% 1) desorption in de-ion water; 2) desorption in 0. 1 mol L.=! NaNO; solution
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BT, R R pH Y ZAS Ak AR DLW B Sty st
pH5. 0 Ze 45 Jy Hhfih, 4 W B 7 i pH IR T 5.0

B, A 0 pH T, YR R s pH T
5.0 B AR R pH KM FRE, S T X% a] AR oL A
BE  pH5. O A fiig A2 W B 4] 2 1 BB 2 A AR A Y —
AEET AL

®5 BRUMREXRELIERSTFRK pH 200

Table 5 Effect of acidification of stripping liquid on pH of Rhodic Feralsol desorbing Cu®*

A 55 o g pH" A 155 g pH?

Concentration of copper ions added % Bt TR Concentration of copper ions added % B TR
(mol L71) Adsorption Desorption (mol L7") Adsorption Desorption

1.00 x10~° 5.63 5.38 1.00 x10* 6.38 5.15

4.95 5.18 6.13 5.43

4.13 4.68 4.53 4.89

3.88 4.53 4.25 4.68

3.35 4.21 3.60 4.30

2.73 3.38 2.90 3.11

1) B F/Kf#D,2)0. 1 mol L=" NaNO, f#H% 1) desorption in de-ion water; 2) desorption in 0. 1 mol L.~! NaNO; solution
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BEHAVIORS OF COPPER IONS DIFFERENT IN CONCENTRATION
IN SORPTION-DESORPTION BY SOILS—AND EXISTENCE
OF WEAK-SPECIFIC-ADSORPTION STATE

Zou Xianzhong' Zhang Chaolan® Ning Jianfeng' Wei Lan' Yang Shaohai'
(1 Institute of Fertilizer and Soil Science, Guangdong Agriculture Sciences Academy; Key Laboratory of Plant Nutrition and Fertilizer in South Region ,
Ministry of Agriculture Guangzhou; Guangdong Key Laboratory of Nuirient Cycling and Farmland Conservation, Guangzhou 510640, China)
(2 College of Environmental, Guangxi University, Nanning 530004 ,China)

Abstract Behaviors of Cu’* in adsorption-desorption in three variable charge soils and two constant charge soils as
affected by its concentration were studied. It was found that the curves of pH and Cu®* adsorption rate always intersected in
the section of low pH, and the curves tendedd to lean towards the right when Cu’* rose in concentration, and confirmed
that in variable charge soils, adsorbed copper ions could be desorbed with deionized water and desorption peaks observed.
The study on change in pH of the adsorption system as affected by desorption revealed that when the system adsorbing
Cu®* was lower than 5.0 in pH, its pH would rise after desorption of the ions, but when the system was higher than 5. 0
in pH, ts pH would decline, which suggest that pHS. O is probably another turning point where the mechanism of the soil
adsorbing Cu’* changes. Existence of weak adsorption state in specific adsorption and causes of its formation were also dis-
cussed.

Key words Copper ion; Desorption; Weak-specific-adsorption state



