SOILS, SEC 3 • REMEDIATION AND MANAGEMENT OF CONTAMINATED OR DEGRADED LANDS • RESEARCH ARTICLE

Contrasting roles of ferrihydrite and sulfate amendments on the immobilization and transformation of diphenylarsinic acid in flooded paddy soils
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The synthetic method for diphenylthioarsinic acid (DPTAA)
DPTAA was produced by a chemical reaction between DPAA and sulfide (Hisatomi et al. 2013). Firstly, 20 mL of DPAA solution with a concen tration of 40 mg L-1 DPAA was added into a brown glass bottle, and 0.1 g Na2S was dissolved in solution; secondly, the pH of the solution was adjusted to 5.00 by using 1.0 mol L-1 H3PO4; finally, the solution was allowed to stay at room temperature for 96 h after adding N2 and sealing the bottles.


Fig. S1 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S-C- (without the addition of S or C) in paddy soil with ferrihydrite amendment (P+Fh) after 45 days of incubation.


Fig. S2 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S+C- (with the addition of 426 μg S g-1) in paddy soil with ferrihydrite amendment (P+Fh) after 45 days of incubation.


Fig. S3 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S+C+ (with the addition of 426 μg S g-1 and 1300 μg C g-1) in paddy soil with ferrihydrite amendment (P+Fh) after 45 days of incubation.



Fig. S4 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S+C++ (with the addition of 426 μg S g-1 and 2700 μg C g-1) in paddy soil with ferrihydrite amendment (P+Fh) after 45 days of incubation.


Fig. S5 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S++C- (with the addition of 852 μg S g-1) in paddy soil with increased sulfate amendment (P+S) after 45 days of incubation.

Fig. S6 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S++C+ (with the addition of 852 μg S g-1 and 1300 μg C g-1) in paddy soil with increased sulfate amendment (P+S) after 45 days of incubation.

[image: ][image: ][image: ][image: ][image: ][image: ]Fig. S7 Selected ion chromatograms of PAA, DPAA, and DPTAA in solid (a-c) and solution (d-f) phases for treatment S++C++ (with the addition of 852 μg S g-1 and 2700 μg C g-1) in paddy soil with increased sulfate amendment (P+S) after 45 days of incubation.
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[bookmark: OLE_LINK7]Fig. S8 Changes in the concentration of total organic matter (TOC) in paddy soil with ferrihydrite (a, P+Fh) and increased sulfate (b, P+S) amendment. S-C-, treatment without the addition of sulfate (S) or lactate (C); S+C-, treatment with the addition of 426 μg S g-1; S+C+, treatment with the addition of 426 μg S g-1 and 1300 μg C g-1; S+C++, treatment with the addition of 426 μg S g-1 and 2170 μg C g-1; S++C-, treatment with the addition of 852 μg S g-1; S++C+, treatment with the addition of 852 μg S g-1 and 1300 μg C g-1; S++C++, treatment with the addition of 852 μg S g-1 and 2700 μg C g-1. All results are expressed as means ± SD (n = 4).
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Fig. S9 Picture for four treatments in paddy soil with ferrihydrite amendment (P+Fh, a-d) and three treatments in paddy soil with increased sulfate amendment (P+S, e-g) after 30 days of incubation.
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Fig. S10 XRD results for paddy soil with ferrihydrite amendment after 90 days of incubation. S-C-, treatment without the addition of sulfate (S) or lactate (C); S+C-, treatment with the addition of 426 μg S g-1; S+C+, treatment with the addition of 426 μg S g-1 and 1300 μg C g-1; S+C++, treatment with the addition of 426 μg S g-1 and 2170 μg C g-1. M represents magnetite (Qin et al. 2022), S represents smythite (Fe3S4) (Li et al. 2018).


Table S1 Changes in the content of inorganic arsenic (As, mg) in paddy soil with ferrihydrite amendment (P+Fh)
	Treatment a
	0 d
	4 d
	11 d
	20 d
	30 d
	45 d
	60 d
	90 d

	S-C-
	Solid
	0.1568 
	0.1725 
	0.1736 
	0.1841 
	0.1753 
	0.1824
	0.1869
	0.1885

	
	Solution
	0.0027 
	0.0031 
	0.0045 
	0.0045 
	0.0030 
	0.0048
	0.0052
	0.0056

	
	Total
	0.1595 
	0.1757 
	0.1780 
	0.1885 
	0.1783 
	0.1872
	0.1921
	0.1941

	S+C-
	Soil
	0.1589 
	0.1684 
	0.1935 
	0.1701 
	0.1750 
	0.1895
	0.1922
	0.1998

	
	Solution
	0.0027 
	0.0035 
	0.0071 
	0.0043 
	0.0027 
	0.0041
	0.0037
	0.0047

	
	Total
	0.1616 
	0.1719 
	0.2006 
	0.1743 
	0.1777 
	0.1936
	0.1959
	0.2045

	S+C+
	Soil
	0.1673 
	0.1872 
	0.1800 
	0.2157 
	0.1861 
	0.1896
	0.1922
	0.2057

	
	Solution
	0.0025 
	0.0028 
	0.0045 
	0.0039 
	0.0027 
	0.0051
	0.0062
	0.0069

	
	Total
	0.1698 
	0.1900 
	0.1845 
	0.2196 
	0.1889 
	0.1947
	0.1984
	0.2126

	S+C++
	Soil
	0.1678 
	0.1791 
	0.1896 
	0.1989 
	0.1736 
	0.1912
	0.2120
	0.2147

	
	Solution
	0.0026 
	0.0026 
	0.0030 
	0.0037 
	0.0027 
	0.0054
	0.0064
	0.0071

	
	Total
	0.1705 
	0.1817 
	0.1927 
	0.2026 
	0.1763 
	0.1966
	0.2184
	0.2219


a S-C-, treatment without the addition of sulfate (S) or lactate (C); S+C-, treatment with the addition of 426 μg S g-1; S+C+, treatment with the addition of 426 μg S g-1 and 1300 μg C g-1; S+C++, treatment with the addition of 426 μg S g-1 and 2170 μg C g-1.


Table S2 Changes in the content of inorganic arsenic (As, mg) in paddy soil with increased sulfate amendment (P+S)
	Treatment a
	0 d
	4 d
	11 d
	20 d
	30 d
	45 d
	60 d
	90 d

	S++C-
	Solid
	0.0186 
	0.0218 
	0.0256 
	0.0274 
	0.0314 
	0.0325
	0.0327
	0.0325

	
	Solution
	0.0117 
	0.0121 
	0.0095 
	0.0068 
	0.0050 
	0.0058
	0.0056
	0.0074

	
	Total
	0.0303 
	0.0339 
	0.0351 
	0.0343 
	0.0364 
	0.0383
	0.0383
	0.0399

	S++C+
	Soil
	0.0189 
	0.0198 
	0.0271 
	0.0271 
	0.0308 
	0.0352
	0.0397
	0.0418

	
	Solution
	0.0162 
	0.0139 
	0.0103 
	0.0068 
	0.0050 
	0.0064
	0.0062
	0.0064

	
	Total
	0.0351 
	0.0337 
	0.0374 
	0.0339 
	0.0358 
	0.0447
	0.0445
	0.0482

	S+++C++
	Soil
	0.0197 
	0.0192 
	0.0272 
	0.0280 
	0.0291 
	0.0314
	0.0382
	0.0385

	
	Solution
	0.0140 
	0.0098 
	0.0095 
	0.0066 
	0.0062 
	0.0059
	0.0064
	0.0060

	
	Total
	0.0337 
	0.0290 
	0.0367 
	0.0346 
	0.0353 
	0.0373
	0.0446
	0.0444


a S++C-, treatment with the addition of 852 μg S g-1; S++C+, treatment with the addition of 852 μg S g-1 and 1300 μg C g-1; S++C++, treatment with the addition of 852 μg S g-1 and 2700 μg C g-1.
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