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Table 1 Basic properties of soils tested

N e B AL Bk X pH .
14 b 11 0L CEC , BT WALR
Free Fe, O, Total iron (KC1" R
Soil Locality OM(gkg™") (cmol kg ™) Clay minerals®’
(gkg™") oxide(g kg ™') 1:2.5)
27 4% VLG HE %t o .
. . . . EE A K =B,
Ali-Haplic Jiangxi 4.58 11. 07 33.23 39.50 3.78
DHEIEA K I(V,F)
Acrisol Jinxian
o P B £
21 B
Guangdong 22.08 10. 05 39.90 86. 08 3.91 TR
Rhodic Ferralsol
Xuwen K,G,H(Co)
BR U 215 mEEY A e e e
. e =K AR A
Hyper-Rhodic Yunnan 36. 21 16.51 48. 83 148.3 3.78
MR K,G,H(Go)
Ferralsol Kunming
N VLIRFE .
A ) KEN R
Jiangshu 5.13 13.78 13.29 30.22 3.29 . X
Haplic Luvisol E A IV, K)
Nanjing
R LI AR i B KB B,
5.70 15.38 15.99 30. 05 3.35
Burozem Shandong Weihai AL V,ILM,Q

1)KCl:1 mol L™'; 2) F, Ferric oxide; G, Gibbsite; Go, Goethite; H, Hematite; I, Hydrous mica; K, Kaolinite; V, Vermiculite; M, Morillo-

nite; Q, Quartz

1.2 #MRF*

B 2B Ve % 100 ml .04, 40 =ik, B
B A AL 1,000 g (504 A 1,000 g, B 2k
0.100 g) TE.O& ., 78X B FoK P A &1
1 emol L ™" NaOH F1 1 cmol L™" HNO, %W, M5 &
Hid 1 pH, B 5 7E 4 A o A KL BT 9 25 B8
7K 16 ml, = 24 o 5256 7 -5 % By 9 A5 i n 2% 85 7 K
) pH 84—, ARG = b .

AFE 1 (SEds AN SO; T 4H) A 0.1 mol L™ Na,
SO, WM 2 ml; b2 2 ([A]BF 7R B SO3 ™ Al Cu®* 41) « [l
B A 1 emol L™ Cu (NO,), VA ¥ 2 ml 1 0.1
mol L' Na,SO, ¥ 2 ml; 4B 3 (Jeifihn Cu®" 41) -
JA lemol L' Cu(NO,), AW 2 ml, #25), #E 12 h

Ja %% 4 h PRGN B - fERE THE - 98C R
PRGif o TEIR i B b PR FpIE IR 25°C, k3% 7 % R
220 r min ', FEAFHITEALEE 1 HOITA T emol L7 Cu
(NO,),2 ml,4b3 3 FFfA 0.1 mol L™' Na,S0O,2 ml,
FHE 12 h S EE R G A P AR 2R 4 b, ] Ther-
mo Legand T + BB HLHE T B0 (4 000 © min ™' 5
O 4 min) o HELGE B EIE R P, — 2R 3
B AR A pH, i XA 7 Thermo orinon 4star Y
pH %2 A B s —41R AR F WO 3 20 5 Cu® " ¥k
B T A 28 &7 PerkinElmer A Analyst 800 %Y J5i -z ¢
A0 SR FH 22 DA T W BRI B SR AR R SO B
FHSER 0.1 emol L™ BRUSNNAY Na, SO, 7Bk &
A 0.1 emol L"), ot b AR JFAH [A] .
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Fig. 1  Effect of sequences of sulfate addition on adsorption of Cu®>* by constant charge soils
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Fig. 3 Effect of sequences of sulfate addition on adsorption of Cu®* by Rhodic Ferralsol
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Fig. 4 Effect of sequences of sulfate addition on adsorption of Cu®* by Hyper-Rhodic Ferralsol
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Fig. 5 Effect of sequences of sulfate addition on adsorption of Cu®>* by Gibbsite and Goethite
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Fig. 6 Effect of sequences of sulfate addition on adsorption of

Cu’* by de-OM Hyper-Rhodic Ferralsol
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EFFECT OF SEQUENCES OF SULFATE ADDITION ON ADSORPTION
OF COPPER IONS BY VARIABLE CAHARGE SOILS

Zou Xianzhong Chen Yong Liu Hui Xu Guizhi Ou Jun Yang Shaohai’

(Institute of Agricultural Resources and Environment, Guangdong Academy of Agriculiural Sciences, Key Laboratory of Plant Nutrition
and Fertilizer in South Region, Ministry of Agriculture, Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation,
Guangzhou, 510640, China)

Abstract To investigate effect of sequence of sulfate addition on adsorption of Cu’" by soils, samples of variable
charge soils (Ali-Haplic Acrisol from Jinxian, Rhodic from Xuwen and Hyper-Rhodic from Kunming) , constant charge
soils ( Haplic Luvisol from Nanjing and Brown soil from Weihai) , geothite and kaolinite were used in the experiment. All
the samples, except kaolinite, were treated with electrodialysis. Copper ion was spiked at a rate of 1 ecmol L™, and sul-
fate at a rate of 0. 1 ¢cmol L™' and 1 e¢mol L™ separately. The experiment was designed to have three treatments in se-
quence, that is, Treatment 1; addition of copper nitrate, stand, vibration and addition of sulfate; Treatment 2 ; addition
of copper sulfate and nitrate the same time, stand and vibration; and Treatment 3. addition of sulfate, stand, vibration
and addition of copper nitration. All the samples were treated to keep copper ions and sulfate the same in concentration in
the suspensions before vibration in the end. Soil pH of the samples was measured with glass electrodes, and copper ions
measured with Atomic Adsorption Spectrometry. Results show that the effect of sequence of sulfate addition on Cu®" ad-
sorption by soils varied from soil to soil different in surface charge properties. For constant charge soils, the sequence of
sulfate addition did not have much effect on Cu®* adsorption. On the other hand, among the three treatments, when pH
was kept the same, variable charge soils, kaolinite and goethite in Treatment 2 were the highest in Cu®" adsorption rate.
For Ali — Haplic Acrisol, the samples in Treatment 3 were higher than those in Treatment 1 in Cu’” adsorption rate. For
Hyper-Rhodic Ferrasol, Rhodic Ferrasol, kaolinite and geothite, the effect was just the opposite to that on Ali-Haplic Ac-
risol when they were under the same condition. No matter on what samples, application rate of sulfate did not have any
effect on the order of the treatments in Cu’” adsorption rate, and a similar phenomenon was observed when Hyper-Rhodic
Ferrasol was deprived some of its organic matter. It is generally accepted that anions may affect soil adsorption of coexis-
ting cations in three ways: (1) ion strength; (2) specific adsorption; (3) ion pairing. As in the end, the anions and
cations in the suspension are the same in type and concentration, the effect of ion strength on Cu’* adsorption should not
have any difference. Although specific adsorption of sulfate will lead to release of hydroxyl, thus altering Cu®" adsorption
electrochemical properties of the suspension, the comparison of the treatments in was done under the condition that the
suspensions were the same in pH. In this experiment, the only factor causing differences between the soils in Cu’ " adsorp-
tion might be the complexing reaction of sulfate and copper ions with soil surface. After careful consideration of the find-
ings in the experiment and the differences in surface electrochemical properties between the soils used in the experiment,
it can be concluded that the causes of the differences between the soils in Cu’” adsorption should be the complexing reac-
tion of copper ions and sulfate with soil sulfate, and the difference between variable charge soils and constant charge soils
in surface charge properties.
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