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Abstract: In this study, two paddy soils with similar organic matter contents but different iron contents were used to conduct
anaerobic microcosm incubation experiments with four treatments, including Control, +NO;, +As(Ill), and +As(II)*NO; . The
transformation of arsenic, nitrogen, and iron species, as well as changes in microbial community structure and abundance were
investigated in order to elucidate the effect of iron on the microbial As(Ill) oxidation coupling nitrate reduction processes in soils
under anoxic conditions. The results revealed that As(I1l) oxidation was driven by nitrate reduction, and 35.3% and 43.0% of As(I1)
were oxidized in the soils with low iron and high iron content, respectively, at the end of incubation. The phosphate-extracted and
oxalate-extracted arsenic contents were significantly higher in the soil with high iron content than those in the soil with low iron
content. The presence of As(Ill) slowed down the nitrate reduction process, reduced the accumulation of NO, and N,O, and
promoted the NH, production. In addition, the denitrification and dissimilatory nitrate reduction to ammonium (DNRA) processes
were faster in the soil with high iron content than those in the soil with low iron content. The presence of nitrate and As(III)
decreased the concentrations of dissolved Fe(II) and adsorbed Fe(Il) in soils, increased the concentrations of adsorbed total iron, and
altered the composition and abundance of soil microbial community. Bacillus, Clostridium, and Planococcaceae were identified as
the dominant bacteria during nitrate reduction and As(IlI) oxidation processes. This study demonstrates that soils with high content of
adsorbed iron can facilitate anaerobic As(III) oxidation coupling denitrification/DNRA and enhance the immobilization of As(III) and
As(V) by iron (oxyhydr)oxides in soils. These findings provide scientific basis for the regulation of arsenic transformation by iron
and nitrogen elements in flooded paddy fields.
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Table 1 Physicochemical properties of Soil Ly, and Soil Hg,

b R Bk L HE(Soil L) Bk A-3%(Soil Hre)
pH 1t 4.39 5.63
Mk (g/ke) 16.7 352
S (g/kg) 9.04 10.7
SR (mg/kg) 0.18 0.27
P 5 748 e F (cmol /kg) 3.87 12.4
HHLF(g/ke) 44.8 433
ME(g/ke) 1.85 2.13
S (g/ke) 0.670 1.28
A3 (mg/kg) 64.8 60.0
WHI(%) 53.1 51.4
WRL(%) 30.6 24.2
Fki(%) 16.3 24.4
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Table 2 Experimental setting for different anoxic soil

microcosm treatments

e RIS FLEREN TR
(mmol/L) (mmol/L) (mmol/L)
1 — 5.0 —
+NO; — 5.0 5.0
+As(1ID) 0.10 5.0 —
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Fig.1 Variations of different arsenic fractions in the

treatments with two soils
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Fig.2 Changes in NO3, NO,, N,O and NH,; concentrations

in different treatments with two soils
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Fig.3 Changes in dissolved Fe(Il),Fe(Il)yc, and total Feyc

concentrations in different treatments with two soils
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Fig.4 The sobs index variation of microbial community in

different treatments with two soils
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