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Speciation of Soil Arsenic and Its Correlation with Soil Properties in Western Jilin Province, China
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Abstract:In order to understand the speciation distribution of soil arsenic in western Jilin Province and control arsenic pollution, by using
speciation analysis method of chemical elements in soil samples for ecological geochemistry, water solubility phase, exchangeable phase, car—
bonate phase, humic acid phase, Fe—Mn oxide phase, strong organic phase, and residual phase of soil inorganic arsenic were extracted and
tested, respectively. In this paper, the speciation of soil arsenic as well as the relationship between the soil properties and the speciation were
discussed through sampling 36 surface soil samples in western Jilin Province, i.e., Taonan city and Tongyu county. The result showed that the
order of soil arsenic speciation in Taonan city was residual phase(65.30% )> humic acid phase(17.39% )> Fe—Mn oxide phase(10.70% )>
carbonate phase(2.23% )> water solubility phase(2.17% )> strong organic phase(1.17% )>exchangeable phase(1.04% ). The order of soil ar—
senic speciation in Tongyu county was residual phase (56.66% )>humic acid phase(23.82% )>Fe—Mn oxide phase(11.08% ) >carbonate
phase(2.81% )>water solubility phase(2.18% )>exchangeable phase(1.98% )> strong organic phase(1.46% ). Taken together, residual phase
was the main speciation in western Jilin Province. Water solubility phase and Fe—Mn oxide phase had significantly positive correlations with
soil pH; residual phase had significantly negative correlation with soil organic matter and had significantly positive correlation with soil CEC.
Exchangeable phase, carbonate phase, Fe—Mn oxide phase and strong organic phase had no relations with the mineral elements, but water
solubility phase, humic acid phase and residual phase had marked correlations with the mineral elements.
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Table 1 The statistical table of soil properties of

research area(n=36)
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Figure 1 Location and sampling distribution map in western Jilin Province
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2 LIRSS (n=36)
Table 2 The statistical results of soil arsenic speciation(n=36)

BHEX [L5i27 ViEHE/mg kg™ HAT /% K img kg FndER/mg kg BRRE

YergTH KIS 0.03~0.45 2.17 0.125 0.138 1.104

BRI 0.01~0.14 1.04 0.060 0.036 0.600

RERELES 0.05~0.25 223 0.128 0.065 0.508

BEREMMEEDS 0.30~2.17 10.70 0.615 0.483 0.785

FEFERREE A7 0.52~2.23 17.39 1.000 0.451 0.451

HANEGS 0.04~0.15 1.17 0.067 0.031 0.463

IR 2.45~7.23 65.30 3.755 1.283 0.342

@ KIES 0.05~0.26 2.18 0.118 0.053 0.449

P 0.04~0.31 1.98 0.107 0.061 0.570

B A 0.04~0.33 2.81 0.152 0.073 0.480

BEREMMEEDS 0.35~1.03 11.08 0.599 0.173 0.289

FEFERREE A7 0.62~3.32 23.82 1.287 0.646 0.502

WENESS 0.04~0.16 1.46 0.079 0.030 0.380

RIS 1.96~4.53 56.66 3.062 0.672 0.220

3 AEXRBE T HEAMAOES . SEHK
Table 3 Contents of arsenic speciation in different soil types
WA 1 (n=2) B+ (n=25) R+ (n=T) Wit (n=2)
FHE/mg-kg!  ELW%  PHEmgkg! EAWS  FEmg kg B  CFE/mg-kgt  ELH%

KR 0.114 2.61 0.106 1.97 0.177 2.82 0.112 1.95
B FaciAs 0.062 1.42 0.079 1.47 0.128 2.04 0.098 1.70
BRERERDS 0.177 4.04 0.139 2.57 0.153 243 0.112 1.95
BERENIEETS 0.925 21.13 1.133 20.95 1.453 23.15 0.965 16.83
RS A 0.413 9.43 0.554 10.24 0.825 13.14 0.660 11.51
HANGEES 0.088 2.00 0.080 1.48 0.054 0.86 0.062 1.09
FRES 2.600 59.37 3.315 61.32 3.489 55.57 3.724 64.96

DA i, K S0 B AN ey, iR AR A s
BT A HAS Y B A4 S SHAB RS S
M RURD L, F LR RS S &
AR - fe o, Bt A s SR A LS B A L R A
e, AR el ; 4528 TR R AL A5 04 LASR
A0 GO0, S BINUT i > XD >R RS 1>
Bt ik, AR R b T AT AL R B 5 A%
AR, 2 B B R 2257, (45 L3RR 5 0
HIRMAR
2.2.2 HHERMIEAS S HAN PR SE R

N T BE R AT R A S A R
MIRFR, BATHAFEEM S LB AR
MeorbT. G5RRM, B pH ERTHRIKIE ST
BEMBEALYESEHEESRERE EIHES,

I BN 0.798 A1 OFmL%m
PR R R 2B, p = = =29

AT BE 2 S BOAK L BRI SR AR AW
PRI, B HUT S RISt ARl
B R R R M R BCH 0,497, B4R
AL A AR A B 2 PR — 58 Y S 3%
KARLFE 4) o BB TS HR N, Bt 25
Bl 5 B E IR AR R IOy 0.508(LE 4),
NF 4 AT AT B T ACHAS A 1 pH E2
HIEME, 5 HHEAE TR R BE %
HLES B 2SR RSR A A5 Bl 5 138 pH (H4) 515 B 6
HIZERIEARSE, 5 4b,Si0, MFREAM SREE RIS
BT A PSS AR B TR R
BEMAKBESHE A, XIS IE
U

WBFGE IR R A0l S + bR T 2 1)

ala@ QST SN SRR T MR T

PRy e N TR S AL N

=1

www.adul tpdf.com



520 A5 PR SR AR A A RS SR B R TS 201243 A

R4 FRAKSHS THREFHIBEXME(n=36)

Table 4 Correlation coefficients between arsenic speciation and soil factors(n=36)

mat: KB B BRERELS R ES  REREAMEES BANEEDS s
pH 0.798" 0.364" 0.178 0.258 0.586" -0.356" 0.350°
HHLE -0.144 -0.032 0.207 0.078 -0.413" 0.140 -0.497"
CEC 0.242 -0.350° -0.167 0.106 0.279 -0.082 0.508"
Si0, -0.189 -0.119 0.010 -0.138 -0.340" -0.141 -0.529"
R, * R B (P<0.05),** il B3 (P<0.01), T,
x5 TEARHSHE T BT RTRNEXME(=36)
Table 5 Correlation coefficients between arsenic speciation and mineral elements(n=36)
TR Fe Al Na Mn Mg Ca K
KA 0.489" 0.421° 0.750" 0.545" 0.634" 0.094 -0.038
B -0.063 -0.024 0.344" -0.097 0.254 0.102 0.227
BREREL S 0.025 -0.090 0.111 0.020 0.101 -0.007 0.199
AR E S 0.281 -0.002 0.177 0.227 0.255 0.217 -0.082
JEHERRES A3 0.591" 0.348° 0.525" 0.499* 0.598" 0.367 -0.390°
BEISERS -0.197 -0.089 -0.194 -0.219 -0.113 0.132 0.013
R A 0.709* 0.464™ 0.368* 0.552. 0.594" 0.530" -0.643"
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