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Mechanism of Effects of Sulfite on Oxidation and Immobilization of As(III) in Soil
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Abstract: The redox process of sulfur in soil plays an important role in the release and immobilization of arsenic (As), but the
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mechanism and contribution of sulfur species to the oxidation process of trivalent As are not clear. In this study, sulfite (SO3)
which is a ubiquitous intermediate of sulfur transformation was selected to examine its oxidation and immobilization mechanism
for As(III) in soil. The results showed that sulfite significantly promoted the oxidation of As(IIl) in soil. Compared with CK, the
oxidation efficiency of As(IIl) in soil suspension increased by nearly 30% within 10 h, while the oxidation of As(IIl) in soil solid
phase extraction was more significantly, and the concentration of As(Ill) in adsorbed state decreased from 73.53 ug/L to 35.27
pg/L. At the same time, the addition of sulfite significantly reduced the total As content in the solution and promoted the fixation
of As in soil. Electron paramagnetic resonance (EPR) analysis showed that sulfite radical (SO;) was the main driving force of
As(Ill) oxidation, and the coupling of iron ions and sulfite was the main mechanism of the formation of free radicals. In
conclusion, sulfite significantly promoted the oxidation and fixation of As(III) in soil.

Key words: Arsenic oxidation; Sulfite; Free radical; As transformation in soil
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Fig.l Variations of As concentrations in different systems

2.1.2  HIEPEIE A AL T — T
As(IIl) 5EAREENLE], A T L3 ORR R A
FERONV TR AR, S5 RE 2 B, Fr A ks,
TR S BB P W R 245 A (XY 47 it 25 5 7 s T 40 22 K T
BT E, XHE T BERT AsIID) AL FEALR
IR, PP UH T As(IT) 7850 R R gk
U B D A b S IR ERAR B, W AR R R
BN S 2 AR TR RS As(TID) BYMREE, SnA 1
mmol/L F1 2 mmol/L WAL R )2 v 48 h J& As(IIl) ¥k
£ 73.53 pg/L - BIFEAIRE 46.91 pg/L F135.27 pg/L,
WA As(IID) B (7 EL KT REARBEAY 40.40% REAKRE
24.69% FI 20.31%. HAEY 24 ~ 48 h, fIA 2
mmol/L WHRE AR ) As(IIl) X A4 T FRAK, U
WA Rk A I ABLAR 3 T RS As(IID) Y41k

IEAh, TR RAIRSE A RIS As(IID) HAFTE
BRLIWEAEE, RIMATGRREE AR D As(Il) #RE

N

4 11.60 ug/L, fiIA 1 mmol/L 1 2 mmol/L Wi LR
a5a

A Z r As(IIL) WREESM 5120 7.47 F1 7.22 pg/L.
IR i AR A S R AT 1S AR R
EAIMAG SR T I As(I) BEL, 4
VLI T WAL ER SR AL T As(ITT) A%k FE .
2.1.3 HHERWERMIEESG AT
M LR A ) S AL T 2 AR B 3 A AR A T
B, SR 3 PR, PRI, B AR S
HAELE, (AR 78.07%, TERRSR A S
BRymEE >, U 4.80%(F THERE, HEK
BT, MRS 17.13%, HFEZLL
As(I1) fF1E

HASCHR R B S As(I) BT EE I KT
As(V), ST As(V) 5 HEB R AT HE
As(V)HE 25 5y WL B3] - 49 e o AT R 6 23 i i
As(Il) FAbR As(V), MIMBEGHN As(V) TEM B

http://soils.issas.ac.cn



%14 JEWCAE : WARFRER XS = e 4 b S Ak B e VR FAPLEIF 5 117
=)
80 (A) : 2, ® i
_— = _—
~ ’ =10 i
= - ]
60t 2 e
= o
Z 40t ./’/8< w6
AR S I e
s ;’ SV S 4 PTG AN
2,5l —m- 0 mmol/L WHiHE 8- 0 mmol/L WA
= —o— | mmol/L W Hifath K ol —&— 1 mmol/L \]I/:ﬁfﬁ:ﬁfifk
—o—2 mmol/L W iifiaEh B\:\ —e—2 mmol/L Wik RER
oL . . . . . H oL . . . . ,
0 10 20 30 40 50 R 0 10 20 30 40 50
] (h) B (h)
(A. WM As(ID); B. H5EBREMAMLE & As(IID)
B2 TIEPLRERS AsA) KETK
Fig. 2 Variations of concentrations of different soil As phases
£ 0 mmol/L WA E:-As(V) G, FH A i e AR I . A (1 i [ 4
1200 = 0 mmol/L IV AR -As(I1T)

1 mmol/L W AREZER-As(V)
= | mmol/L WARERER-As(IIT)
5N 2 mmol/L WA ERER-As(V)
2 2 mmol/L MARERER-As(I1T)

N

(=

(=

S
T

R EE (ng/L)
N
S

400
200 - N
i
0 KX |
USEES SRS TR
USTEEES
GBI

3 &Y 48 h BRI AR 7SR E

Fig.3 Concentrations of different As phases after 48 h reaction time
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Fig. 5 Effects of different iron phases on As oxidation by sulfite
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Fig. 6 Distributions of different As phases after 24 h reaction time (A), variations of sulfite concentrations (B) and variations of pH in systems
without buffer (C)
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