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1
Tab. 1 The statistical character and normal test of farmland in Huanjiang River
pH Ss TAA TPA Fe St
(mgkg") Hmolt) Hmolth) (%)  (mgkgh)
KHE =Z# WE 4.08b 271b 57.00a 44.97a 3.67b  7868b
(n=23) HfEE 116 253 5532 70.91 1.93 4550
P 0.24 0.40 0.67 0.02 0.38 0.91
A HE 6.55a  26.62c 6.38b 5.17b 2.86b 273¢
(n=52) t#EZE 104 32.02 11.01 21.49 1.26 173
P 048 0.00 0.00 0.00 0.48 0.01
T W HE 3.57b 415a 55.21a 65.24a 542a  13480a
(n=24) tfEE 093 320 5223 52.83 2.14 13470
P 0.44 0.68 0.24 0.37 0.91 0.04
A HME 6.63a  2273c 19.82b 3.06b 3.62b 256¢
(n=16) HfEE 120 24.20 38.81 5.65 1.53 169
P 0.66 0.15 0.10 0.003 0.82 0.54
HAR T4 BT 643a  29.04c 4.58b 10.51b 4.06a 226¢
(n=8) FrfEZ 129 32.69 11.81 17.52 1.53 47.63
P 091 0.21 0.09 0.13 0.53 0.38

p>0.05 ZRfFEIESM: FFIAR TR R FH M ZER (p <0.05)

3
3.1 .
, pH, Ss St (
1), pH , Ss St . pH
2.31~6.76, (pH < 4) 26.9%,
65.9%, 95% pH  3.17~4.58, 6.68~7.26, 95%
TAA TPA  33.17~80.29, 14.32~86.97 H* mol-t* ,
. 95% Ss St 160.84~543.23 mg-kg™*
5897~13728 mg-kg*, 9.84~45.32 mg-kg*  165~346 mg-kg*,
29.09 mg-kg* 225.67 mg-kg?, Fe
, 95% Fe 2.83%~6.33% ; Fe 2.53%
~4.43%, 1.00%,
; , . (p<0.05( 1),
St. Ss Fe 170, 1.30 147 | ,
pH, TAA TPA, .
3.2 .
( 2).
, 13 km , pH 4 .
60 km , pH 3.53, H*
o, , Ss 9.84~45.3 mg-kg",
Ss 45 mg-kg* , pH
. St Fe 540 mg-kg? . 3.62 %,

. ( TPA 18
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Fig. 2 Distribution of acidity, sulfur and iron in the investigated farmland
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TPA, Fe, pH, St Ss p 2 (Kendall’s tau_b)
=0.01 , Tab. 2 The correlation analysis among acidity, sulfur and iron in farmland of
the Huanjiang River (Kendall’s tau_b)
. TAA  TPA Fe pH S Ss SYS
3.4 ZH LI (n=47)
EXAFS TAA 1000 0202 0142  -0518** 0068  0.224* 0141
TPA 1000 0.363**  -0.422**  -0.030 0.360**  0.299**
( 4), Fe 1000  -0.292**  -0.061  0.386**  0.366**
, 2.4805 eV pH 1.000 -0.037  -0431** -0.305**
2 St 1.000 0069  0.391**
SO, , 24709 eV Ss 1000  0.541**
s . SYS 1.000
2 KL (n=68)
SO TAA 1000 0228  -0.140  -0.553** -0.095  0.217* 0.184*
TPA 1000 -0.119 -0.280**  -0.039 0.156 0111
. Fe 1.000 0127  -0170*  0.080 0112
SO, pH 1000 0078  -0211*  -0.174*
s St 1 0044  -0.629**
° Ss 1000  0.333*
SYS 1.000
N *P< 0,05, **P<0.01
’ 3 EXAFS N
Tab. 3 The acidity, iron and sulfur content of samples chosen for EXAFS
( 3), 109 94
94 B~ G TAA TPA Fe pH St Ss
’ (H'molt)  H'molt!) (%) (mgekgh)  (mgekg™h)
ZHEIKH 109 134.21 7.14 572 301 16687 550.26
, Ss 11.29 94 5091- 000 118 566 2020 11.29
mg - kg* RZHAKH 71 0.00 000 146 776 989.12 14.23
b
135 6.25 0.00 305 652 12223 9.32
(pH 5.66), 109 2R 96 227.19 54.32 6.08 231 6587 250.04
KA R 82 5.72 0.00 344 8.17 651.05 20.14
, Ss 550.26 mg-
kg*, pH 3.01, Ss 250.04 mg-kg* pH
2.31, 96 109 , 6
o
2- 2- —,
- s |so, a) PRV - -
4 (a) #EY) (b) -HHERER:
R
Cas0y
2 &
= = J‘J i“glktij&
KAI(SO4) %
. Ki5g i 135
j—— e —A 71
B2
2.46 248 2,50 282 254 2.46 2.48 2.50 2.52 2.54
BEE (eV) HEE(eV)
AHUEXARS

Fig. 4 The speciation of sulfur by EXAFS in soil
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Spatial Distribution of Acid Soils in the Huanjiang River Valley,
Guangxi

WANG Lixia®?, CHEN Tongbin', SONG Bo*, LEI Mei*,
ZHAI Limei!, LIAO Xiaoyong!, LIU Yangin*
(1. Center for Environmental Remediation, Institute of Geographic Sciences and Natural Resources Research, CAS,
Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The reducible sulfur associated ore was brought into soil in many ways, which will
further acidify its surrounding area. In the Huanjiang River of Guangxi, more than 600 hm? of
farmland have been acidified, so the formation of soil acidification and the distribution
characteristics of acidity were studied. The chemical analysis results showed that soil
acidification came from oxygenation of reducible sulfur. Based on the results from mineral
(X-ray), sulfur speciation (EXAFS) and Pb isotope analysis, the cause for the formation of soil
acidification can be found out: In 2001, the flood destroyed the tailing dam located in the
upstream of the Huanjiang River, and carried the tailing into farmland, so the reducible sulfur
in tailings was oxygenated into H* after a certain period of time. The area on both banks of
the Huanjiang River was all affected by flooding, which should be given more attention. The

spatial variabilities of pH, St, SOj' (Ss), TAA, TPA and Fe in the investigated area were very

large, but the contents of acidity, iron and sulfur in flooded soil were much higher than those
in the unflooded soil. The soil near mining sites was not acidified because of secondary
pollution by alkaline tailings, but has potential acidification risk; while the soil in mid- and
down-stream of the river had been acidified more or less, and most soil still has potential
acidification probability. It is supposed that acid pollution was more serious in dry soil than in
paddy soil, so converting dry land into paddy land could decrease the oxidative rate of
reducible sulfur.

Key words: mining activity; farmland; topsoil; soil acidification; Guangxi; Huanjiang River



