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Table 1 Basic properties of soils tested

+- 4 b AHHLE CEC Ui s el Ak ak KR pH R0 AL
oM . FreeFe,0,  Total Fe (kar'', 1. )
Soil Locality . (emol kg™) . . Clay minerals
(gkg™) (gkg') (gke™) 2.5)
713 YL 5 4.58 11.07 33.23 39.50 3.78 A KB E, D RiEa
Ali-Haplic Jinxian,
K, I,V
Acrisol Jiangxi
AR SN 36.21 16.51 48.83 148.33 3.78 F AL KR AR

Hyper-Rhodic Kunming,

Ferralsol Yunnan

K, G, H (Go)

1) KCl: Tmol L”'; 2) G, Gibbsite; Go, Goethite; H, Hematite; I, Hydrous mica; K, Kaolinite; V, Vermiculite.
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Fig. 1 Curves of pH-Cu (11) adsorption rate in variable charge soils relative to NaNO; concentration and comparison
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Fig. 2 Distribution of desorption rate of Cu’* adsorbed at different pH by Ali-Haplic Acrisol
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Fig. 3 Distribution of desorption rate of Cu®* adsorbed at different pH by Hyper-Rhodic Ferralsol
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Fig. 4 Distribution of single serious desorption rate of Cu™ adsorbed in de—ionized water at different pH by Ali-Haplic Acrisol
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PG b T, B A T B S AR RE R FENaNO M T i W A SE A I, AR R p HAH X 85
W, 3 HC T B DL PR B 12— 7 T R D B BRI 52 AR, TTAEO.1 mol L™ NaN O R r 0% B 5 7 1
Fr A i Bk B R, LR MR U —E B AR R pHAAXTEGE (K2) , A I 7 T B HLEE
ETb, ST MRS R pHA R A B EY A FrE— PRI A

KF, MTAELEE RPN R T,

R2 AEINaNORET A E iy LRI MRI I E T ELMRE R RpHAIE L

Table 2 Change in pH of the system after successive desorption of Cu (11 ) adsorbed by variable charge soils under different

concentrations of NaNOj,

S B Tk P g 0.1 mol L™" NaNO, /g [iff
Adsorption in de-ionized water Adsorption in 0.1 mol L™ NaNO,

PHg pH, pH, pH. pHugy pH, pH, pH.
4T3 3.17 4.22 4.12 4.08 3.09 4.11 4.05 4.00
Ali-Haplic 3.60 4.37 4.25 4.19 3.90 4.64 4.34 4.25
Acrisol 4.70 4.66 4.39 4.37 4.89 5.59 5.21 5.02
5.73 5.03 4.58 4.46 6.13 6.30 6.00 5.78
R T Tt 2138 3.00 4.44 4.00 3.98 3.18 4.24 4.17 4.12
Hyper-Rhodic 3.90 4.52 4.30 4.23 3.64 4.42 4.33 4.26
Ferralsol 4.88 4.89 4.55 4.43 4.70 5.47 4.82 4.63
6.14 5.48 5.07 5.07 5.73 6.68 6.13 5.62

W pH,: 0.01 mol L™' NaNO A 45 =MW F-#iipH; pH,: 0.1 mol L' NaNO,JEW 5 = WM P pH; pH.: 1 mol
L™ NaN();{ﬁ({ﬂqjkk#U\ﬁlFWEfZ@I(ﬁlpH Note: pHa: pH of the solution, 0.01 mol L™ in NaNO; concentration after a third round of
desorption; pHb: pH of the solution, 0.1 mol L™" in NaNO, concentration after a third round of desorption; pH,: pH of the solution, 1

mol L™ in NaNO, concentration after a second round of desorption
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Environmental Science and Technology, 2012, 42:
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DISTRIBUTION OF CU (II ) DESORPTION RATE IN VARIABLE CHARGE SOILS
RELATIVE TO CONCENTRATIONS OF NANO,; AND ITS AFFECTING FACTORS

Zhang Zhengqin Luo Wenjian Chen Yong Yang Shaohai Zou Xianzhong'

( Institute of Agricultural Resource and Environment, Guangdong Academy of Agricultural Sciences
Key Laboratory of Plant and Fertilizer in South Region, Ministry of Agriculture,
Guangdong Key Laboratory of Nutrient Cycling and Farmland Conservation ,

Guangzhou 510640, China )

Abstract An adsorption and desorption test was conducted of two variable charge soils ( Ali-Haplic
Acrisol from Jiangxi and Hyper-Rhodic Ferralsol from Kunmin of Yunnan ) to explore distribution of
desorption rates of pre-adsorbed Cu (11) from the soils in NaNO; solution relative to concentration of the
solution and pH, at which Cu (II ) was adsorbed during the pre-adsorption phase. For the test, the soil
samples were first put into de-ionized water and 0.1 mol L' NaNO,, separately, for pre-adsorption of Cu

(1) and then into de-ionized water and NaNO; solutions varying in concentration gradually from low to
high, sequentially, for desorption of Cu (II ) . Results show that with rising pH, Cu (1I) desorption rate
varied sharply with NaNO; solution. In de-ionized water, Cu (II) desorption rate declined monotonously

with the rise of pH in the Cu (11 ) pre-adsorption phase; while in NaNOQ; solutions, Cu (II) desorption rate
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followed a peak-shaped curve, but the total Cu (II ) desorption rate also declined monotonously with the rise
of pH in the Cu (II) pre-adsorption phase. The Cu (I1) desorption rate was the highest in the solution of 0.1
mol L™ NaNOj;. In short, desorption rates of the Cu (II') desorbable in de-ionized and in NaNO; solutions
were distributed mainly in the high and low sections, respectively, of the range of pH studied. Desorption
rate of the Cu (1) desorbable in NaNO; was closely related to content of ferric oxide in the soils and NaNO,
concentration in Cu (Il ) pre-adsorption, so the higher the content of ferric oxide in the soil, or the higher
the NaNO; concentration in pre-adsorption at pH > 4.0 ~ 4.5, the lower the proportion of Cu (II) desorbed by
NaNO;. The cause of such a phenomena is believed to be associated with the effect of ion-strength, specific
weight of exchangeable Cu (11) relative to adsorption condition and the effect of desorption on pH of the
system. Besides, comparison was also made between sequential desorption in solutions constant in NaNO;
concentration and that in solutions varying in NaNO; concentration.

Key words Variable charge soil; Copper ions; Distribution of desorption rate; Continuous

desorption; NaNO; concentration
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