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1 585 mm pH3.6~5.8 4,58
1
(0~12cm)
1.1 ( >0.5 cm)
(30°33' N, 118°02' E) 1
F1 HiIAHEEARELMER
Table 1  Basic properties of soil
pH (cmol/kg(+)) CEC (%)
(H,0) < pen ng Na* (cmol/kg(+))
4.4 0.1612 0.2843 0.0833 0.0325 5.168 6 5 80 9
1.2
Batch 24 h
7] 500 ml (7 000 t/min) 5 ~ 10 min pH
200 g K" Ca®* Mg"™ Na
1.3
K& Ca* ng Nat
ICP X
pH 7.0 EDTA- pH ( =1:2.5)pH
(1 mol/L 0.005 mol/L EDTA) pH pH K" Ca**
500 ml 200 g 200ml  Mg** Na" ICP
2~3h (8]
1.4
10 min SPSS 17.0 Excel
2010
11 2
2200 ml 2.1
EDTA- pH 7.0  EDTA-
(K" Ca** Mg” Na") 1 400 ml
pH 3.5 45 55 pH 2
3 CK 200 ml
12 NH,CI 1 400 ml
HCI NH; 0.1 mol/L ( 2 1:1
NH, 1 400 ml 1:7
1:1 200 ml 13 NH; NH;
6 cm 13 el oy
( 40% ) 1 400 ml
7
1 6
200 ml pH



376 48
1400 ml 4320% Ca* 38.57% Mg 11.16% Na"7.07%
NH; K"'42.7% Ca**37.66% Mg*"11.03%
1400 ml Na"8.61%( mmol/kg )
« 2 1400 ml
(D K’
2 EBREEIERZRMEEEE T ML 2 (mmol/kg)
Table 2 Release of exchangeable base cations during leaching
(ml) 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 1 400 ml
1.578  0.532  0.341  0.211  0.122  0.090 0.064  0.059 0.053  0.065 0.054 2.948
K* 0.779 0241 0.133  0.058 0.028 0.019 0.012  0.012 0.011 0.014 0.010 1.270
Ca* 0.551 0.200  0.142 0.114 0.062 0.040  0.025 0.019 0.017 0.024 0.019 1.134
Mg2+ 0.198 0.057  0.035 0.016 0.010 0.007  0.005 0.004 0.004 0.006 0.005 0.328
Na' 0.051  0.034 0.031 0.023 0.023  0.024 0.022  0.023 0.021 0.022 0.021 0.208
2.2 pH pH
pH pH  7.39+0.02
pH 3.73+0.14 pH 4.4 539 + 0.17( 1b) H'
pH
4.23+0.06( 1a) H" (14]
[11-12] q
NH;(0.1 mol/L) NHj
(A13+ H+) [13]
H+ H+ H+
pH 0.1 mol/L  NHj
(A" HY NH; H
pH NH;
H" pH
pH
r @ 1 ®) i3S
43 I —e— pH4.5
anl 7.0 - —— pH5.5
z 411 :g- 6.5 L
B =
= 40 =
= H
£ 591 #Z 6.0}
3.8
L 55+
3.7F
3.6 1 1 I 1 I 1 L 1 L 1 I 1 L ] 5.0 n 1 L 1 1 1 n 1 L 1 L 1 L 1
0 400 800 1200 1600 2000 2400 2800 0 400 800 1200 1600 2000 2400 2800
WA (ml) AL (ml)
(a b pH 5.5 )
1 RRAUES WA R R pH 1L
Fig. 1 pH of leaching solution after leaching of soil with simulated acid rain
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Fig. 2 Release characteristics of base cations from the untreated soil (exchangeable base cations were not removed)
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Fig. 3 Release characteristics of base cations from mineral weathering of the treated soil with exchangeable base cations removed
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2
K+ [21] Na+ ( 3)
K+[18—20] K+
K" K*
3 > >
F3 TYRILERESFEREE(mmol/kg)
Table 3 Total amount of base cations released from soil mineral weathering
pH3.5 pH 4.5 pHS.5 pH 3.5 pH 4.5 pH 5.5
K" 1.853 1.953 1.877 1.136 £ 0.156 1.029 +0.063 1.072 £ 0.166
Ca** 1.022 1.190 1.131 0.152 + 0.009 0.153 +0.003 0.148 + 0.004
Mg2+ 0.353 0.408 0.373 0.107 + 0.005 0.112 £0.007 0.120 + 0.005
Na' 0.165 0.212 0.133 0.155 + 0.008 0.173 £ 0.016 0.112 +£0.004
3.393 3.763 3.514 1.550a 1.467 a 1452 a
K': Ca®™ : Mg* : Na™ 11:13:4:1 7:2:2:1
* P<0.05 #
H o1
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Release Characteristics of Base Cations During Soil Mineral
Weathering in Subtropical Granite Area

ZHUANG Xiangyu" * YANG Jinling"", ZHANG Ganlin', WANG Yanling®

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Release of base cations follow a stoichiometric relationship during soil mineral weathering, and the stoichiometric
relationship can only be obtained through simulated experiments. EDTA-ammonium acetate solution at pH 7.0 was used to
remove soil base cations (here called treated soil), and then the batch method was used to simulate leaching at different pH values
in treated and untreated soils. The release characteristics of base cations from the soils were then investigated during soil mineral
weathering. Results showed that leaching solution pH of the untreated soil raised from 3.73+0.14 to 4.23+0.06, attributed to high
concentration of NHj in the leaching solution. Decrease of the easily weathering minerals reduced the leaching solution pH from
7.3940.02 to 5.39+0.17 of treated soil during leaching experiment. Exchangeable base cations of the untreated soil could change
the release characteristics and release amount of base cations. Base cations in leaching solution declined firstly, and then remained
stable. However, K" and total base cations increased with time in the leaching solution for the treated soil. The total release
amount of base cations was lower for the treated soil than that for untreated soil. Soil exchangeable base cations could change the
stoichiometric relationship of base cations in leaching solution. The ratio of K : Ca*" : Mg>" : Na" was 11 : 13 : 4 : 1 (equivalent
charge) in the leaching solution for the untreated soil, while it was 7 © 2 : 2 : 1 for the treated soil. The release amount of K™ was
greater than other base cations and most of K' released came from weathering of mica. Therefore, the soil with base cations
removed can be used to estimate mineral weathering rate more accurately and to obtain the accurate base cations stoichiometric
relationship. The more acids in the leaching solutions led to more release of base cations, and stronger mineral weathering in the
soil. At pH 3.5, 4.5 and 5.5, the difference of the release of base cations among different leaching treatments was not significant
during one-year leaching experiment. The effect of solution pH needs to be studied further by long-term leaching experiment.
This study suggested that the leaching treatments with simulating acid rain to the soil with base cations removed could be used to
study the mineral weathering characteristics and stoichiometric characteristics of base cations released from soils.

Key words: Acid rain leaching; Mineral weathering; Release characteristics of base cations; Exchangeable base cations;
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