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F1 XA TRETLELFEER

Table 1 Chemical properties of variable-charge soils tested

pH OM(g/kg) CEC(cmol/kg) Fenca(g/kg) Alpes(g/kg) Capc(mg/kg)  Mge(mg/kg)
5.43 14.1 8.29 110 14.2 347 116
4.78 6.83 11.24 37.9 12.8 112 23.0
(Cas 84650-60-2) Ci7Hio 2
N;O 281.36
2.1
1.2 pH
60 1.000 g pH 5.0
( 2 ) 2.5 mol/L
10 ml C D
10ml 25.0 C 2n 30 gke
50 ml 3.83 mmol’kg  0.56 mmol/kg
6.0 h pH 3.24 mmol’kg  1.19 mmol/kg
0.45 um ICP 2.97 mmol/kg  0.30 mmol/kg
1.58 mmol’kg  0.35 mmol/kg
(1)
M= (Cx25)/w (1)
C (mmol/L) w
(g0 M (mmol/kg)
Zeta
10 20 30 40 50 g/kg 2 pH 5.0
2.0 mmol/L pH 5.0 Zeta -3.06 —6.17 mV
-27.27 -30.28 mV
20 g/kg 02 04 1.0
1.6 2.0 3.0 mmol/L pH 5.0 47 43
pH 20 g/kg
2.0 mmol/L pH
3.5~6.0
1.3 Zeta
2.0 mmol/L
Stoke’s 2 um (1]
25 mg 250 ml
1.0 mmol/L 200 ml 2 mg 2.2
30 min 6 pH
pH 3.5~6.0 48 ht'" Zetaplus 2
90 (Brookhaven, Holtsville, NY, USA)
Zeta pH 0.2 mmol/L
1.4 3.0 mmol/L
Microsoft Excel 2010 2.16 mmol/kg 8.32 mmol/kg
0.40 mmol/kg 2.02 mmol/kg
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Fig. 1 Effects of tea polyphenols on releases of calcium and
magnesium in variable-charge soils

R2 FEBMWRELLIEANLLIRKIRRME Zeta
LAY F M (mV)
Table 2  Effects of tea polyphenols on Zeta potentials of colloids of
Oxisol and Ultisol

pH pH pH pH

3.51 11.9  3.60 23 3.39 3.5 3.54 —6.2
4.16 34 4.02 -141 395 1.3 4.00 -17.6
4.61 1.6 449 223 451 -1.4 438 254
495 3.0 494 271 492 5.6 484 292
500 -3.1 500 -273 5.00 —6.2 5.00 -303

569 -62 555 -30.0 573 -11.2 567 -34.0

1.59 mmol/kg

5.37 mmol/kg

0.20 mmol/kg 0.81 mmol/kg
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Fig. 2 Effects of initial concentration of copper ion on releases of calcium and magnesium in variable-charge soils
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Fig. 3 Effects of system pH on releases of calcium and magnesium in variable-charge soils
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Effects of Tea Polyphenols and Cu on Release of Ca and Mg from
Variable-charge Soils

ZHU Xiaofang'?, TANG Haoye’, QIAN Wei’, GONG Hua’, XU Renkou’,
YU Yuanchun', WANG Ruhai*’, WANG Ping""

(1 College of Biology and the Environment, Nanjing Forestry University, Nanjing 210037, China; 2 State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 3 Nanjing
Institute of Supervision & Testing on Product Quality, Nanjing 210028, China)

Abstract: Batch experiments were conducted to investigate the effects of tea polyphenols, Cu and pH on the releases of Ca
and Mg from two variable-charge soils (an Oxisol and an Ultisol). When the initial concentration of Cu was 2.0 mmol/L and the
final system pH was 5.0, the releases of Ca and Mg from variable-charge soils decreased with the dosage increase of tea
polyphenols, because of the surface negative charge was increased due to the presence of tea polyphenols. When the initial
concentration of tea polyphenols was 20 g/kg and the final system of pH was 5.0, the releases of Ca and Mg from
invariable-charge soils increased with the increase of initial concentration of Cu. The increase of initial concentration of Cu
increased the adsorption of Cu by variable-charge soils. Cu exchanged with adsorbed Ca and Mg on the soils and competed for
adsorption sites with Ca and Mg, which enhanced the releases of Ca and Mg from the two soils. When the initial concentration of
tea polyphenols was 20 g/kg and initial concentration of Cu was 2.0 mmol/L, the releases of Ca and Mg from variable-charge
soils decreased with the increase of suspension pH due to the increase in negative surface charge on the soils and electrostatic
adsorption of Ca and Mg by the soils. At the same pH, tea polyphenols increased the negative charge of variable-charge soils and
thus reduced the releases of Ca and Mg from variable-charge soils. The results above can provide useful references for the control
of soil acidification and heavy metal pollution in tea gardens.

Key words: Variable-charge soils; Tea polyphenols; Releases of Ca and Mg; Oxisol; Ultisol
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