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Abstract: A pot experiment was conducted to study the variation of micro-environmental factors ( dissolved oxygen
content, oxidation reduction potential, conductivity and pH) and the process and influencing factors of arsenic speciation
transformation in soil with different treatments of exogenous arsenic at different time by typical wetland plant Typha angustifo-
lia L. in simulated wetland habitat. The changes and transformation of arsenic species and influencing factors was explored,
and assessment of the corresponding environmental risks was conducted. The results showed that the response of soil micro-en-
vironment factor to different treatment time was different. The soil dissolved oxygen content( DO) value and oxidation reduc-
tion potential (E, ) value decreased first and then increased with the extension of test time. The soil pH tended to be neutral,
and there was no significant difference between different treatments. The soil conductivity increased gradually. With the pro-

longation of waterlogging time, the contents of non-specific

75 B 7 .2018-10-08 adsorption state As (F1) and the residue state As (F5)

HETIE . HR QAR LT H (41761098 21767027 .31560147) ; = were decreased continuously, and the crystal form of iron-a-

AT TR EA T H (2018Y121) luminum oxide bound state As (F4) was increased, and the
TEZBE N AT £5(1992-) 58 Wi-HAF50 AL, FENFE 4 1 b AR 7S transformation from biologically effective state to non-biolog-
B%E . (E-mail) renweiswfc2017@ 163.com ically effective state was basically stable. Soil microenviron-

BIFEE . T UF, (E-mail ) wycaf@ 126.com ment factors affected the distribution of soil As binding
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states in multiple directions. The same microenvironment factors had different correlations with different binding states, and

there were great differences. E, , DO and pH all had important contributions to the conversion of As in soil. With the increase

of test time, the environmental risk of As in the soil showed a trend of decreasing sharply at first and then increasing slightly,

and it was in the middle and low environmental risk state from the middle to the end of the experiment.
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S (F2) ANE TR A 25 B8 (F3) b AR
EA G A A (F4) FIBR A (FS) ™ & & 4351k
1.29 mg/kg.1.19 mg/kg.0.76 mg/kg.5.40 mg kg,
2.27 mg/kg, AL (TOC) 75 & 1. 84 g/kg, B (T-
P) &4 0.57 g/kg, BAG(T-Ca) 1k 2. 86 g/kg, 133
TS R IR S (IR T i - 45
IR A A o (A7) ) 2 (AR P Mt 1 3 R B 2 (pH
) <5.5, EfH (T-As) S HBRIEA 40 mg/kg) F151,

BRI 3 , S 2 AR A K A T A
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1.2 &R

KA BN IR 5T, AR O o
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Wl , T IRRRARE S
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FEILR 1, B AL PR ] A AE A A s G
AR PR 358 T-As 5 B W TR FL RS B9 = AE
A oAb F IR BT B, 200 d P50 d
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AL ERA E) 2R B0 B AR R . 50 d>200 d>100 d;5F3
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Fig.1 Changes of microenvironment factors in different arsenic-contaminated soils
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Table 1 Contents of bound arsenic and total arsenic in different arsenic-contaminated soils

) A TR RS A (me/ke) i i
(mg/kg) F1 2 F3 F4 Fs (mg/kg)
50 CK 0.90£0.05¢ 0.72+0.04d 1.1220.08¢ 4.49:0.21d 11.40+1.83¢ 18.641.79%
50 0.440.04e 17.72+1.38¢ 1.7020.47¢ 10.33£0.35¢ 35.02+3.76d 65.19+2.54d
100 0.64+0.01d 16.69+1.65¢ 1.900.20¢ 12.800.08¢ 47.62+5.99¢ 79.65+7.75¢
200 9.96:£0.06h 73.87+0.45b 10.370.47h 49.73+2.15b 89.30+1.85h  233.22:+1.28b
400 20.37£0.08a  185.67+8.37a 25.95:1.78a 93.49£3.74a  151.27£10.20a  430.24:13.1a
100 CK 0.12:£0.06¢ 0.45+0.02¢ 1.9320.01e 10.68+0.12d 2.55+0.12¢ 15.50+0.03d
50 0.21:£0.09¢ 1.74+0.08d 7.02+0.01d 33.65+1.10¢ 5.64+0.62d 51.37+0.90¢
100 0.1220c 4.87+0.03¢ 16.9120.16¢ 36.46+1.07c 12.35+1.29¢ 54.40+5.62¢
200 0.93+0.01a 16.89:0.16a 56.670.51h 74.151.67a 15.85+1.77h 164.49:£3.78b
400 0.83:0b 5.80:0.26h  321.54+4.85a 54.01:3.74b 20.86+0.83a  391.92+14.55a
200 CK 0.010c 0.84+0.01e 1.66+0.08d 7.45+0.50¢ 2.26+0d 10.55+0.23d
50 0.02:0¢ 2.84£0.03d 5.59+0.15¢ 29.61:0.18d 6.46:0.7c 22.3120.07¢
100 0.010c 4.79£0.19¢ 5.40+0.45¢ 42.000.32¢ 11.32+0.30b 31.94+1.70¢
200 0.16:0b 9.11x0.21h 14.60+1.80h 68.03x1.85h 12.45:0.66b  128.97+0.21b
400 5.52:40.04a 67.32+1.55a 78.26:2.45a  204.25:2.33a 22.55:1.99a  347.92+12.61a

AR TR R [l — Ab BRI [ AS ] 5 i As™ (8] 22 5 i 35 (P<0.05)

fify5 e+ e AR WA RS S AR YA BES 4
AUNE 2 7R, AN LRI BRI )T X6 BE -3 vh 2
B As I 5 HEBIAS AR G, Bl B TR ZE 4 Bk 400
mg/kg As™ ALIAN A 25 A i AL B R A WA AL
A As (7 FLARE AR B S R AIK E TAR S 1R
4,100 d.200 d 5331 EE 50 d BPEEIREE T 70% |

60% ;400 mg/kg As’* ZbFR T AW A RS As 5
%%ﬂtﬂﬁﬁ%ﬁﬂﬁﬁ%ﬁﬂf:ﬂmt% e S

s AR, {H 200 d AR RS As o H ik
%wdwwﬁw{w% 50% ., SVATNE , L
As HAEYARES AW A S, BREA BT
e,
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Fig.2 Changes of bioavailable and non-biologically effective As in different arsenic-contaminated soils
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Xif S R B B IR T RN 4% 4 A S R A i kAT
Pearson AT . élj::%( %= 2) *W ,F5 . F4 o
HAEMA As(F2 FF1) &2 20 5 #E EAC F2
5 F1 & &R A B I A O, MO R Bk
0.986, DOME S F2 . F1 2R EAME, 5 F3
FrE ) W EAOS E HS F3 AR W
X, 5 P4 SRR R EEAHGECHS F4 SRR

el A SG, 5 FS & i it i 3 SOkl oGk -8 pH
H5 F1.F2.F5 @20 05 EMHE, SR RIEKE
s R R R IF AT R 7t s As #i 4k
Wi 4 BTk K/ NIRRE A E, >DO>pH>EC, BTk FAHK
I 98.9% .95. 5% .81. 4% .50. 1%, VW] E, DO
B 5% pH ¥1xf 38 As oAb B 252, 14
AR AR BT B E | EC {NE AT &,
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Table 2 Correlations between soil microenvironment factors and As contents in different fractions, total As content
35 H T-As &it F1 & F2&&  F3&E FM&E PS5 & DO fH £ 8 EC{H pH 1
T-As & it 1.000
FI &4 0.711* 1.000
F2 & 0.731* 0.986 ** 1.000
F3 & 0.627*  -0.013 -0.017 1.000
F4 i 0.707 ** 0.433 ™ 0.511* 0.275 1.000
F5 5 0.641* 0.940 ™ 0.925*  -0.032 0.240 1.000
DO -0.077 -0.361" -0.374" 0.337* -0.054 -0.441" 1.000
E, -0.166 -0.104 -0.056 -0.298 " 0.299 " -0.236 -0.456 ** 1.000
EC -0.144 -0.213 -0.153 -0.195 0.398™  -0.354" -0.251 0.887 1.000
pH 0.526 " 0.671™ 0.696 ** 0.063 0.163 0.759 " -0.352" -0.081 -0.176 1.000
T-As: B F1 AR PR S0 F2 . B PRSI F3 A E B BRR S 45 5 2500 P4 BB AL 45 5 250 F5 SR IERT . DO A

G Ey R AT EC, U5, L FE 0.01 ZKF (U M S 3 ARG 5 78 0.05 7K (U I ARG
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Fig.3 Environmental risk of arsenic in different arsenic—con-

taminated soils
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