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Table S1 Detailed results compare with the literature data for arsenic leachability.

Conditions Arsenic leachiability Reference

pH=5 and 22 °C 0.5 mg/L 1

pH=5 and 22 oC 0.35 mg/L 2

pH=6 and 22 oC 0.96 mg/L 2

pH=7 and 22 oC 5.87 mg/L 2

, At neutral pH and 22 °C, 24 weeks 5.9 mg/L 3

pH=2.8-5.3 <0.5 mg/L 4

pH=7 and 22 °C 3.6 mg/L 5

pH=3.0, 30 oC 4.0 mg/L 6

pH=3.0, 70 oC 1.0 mg/L 6

n(Fe/As)=0.8-3.0, pH=4.0 0.6-6.3 mg/L 6

NaF mineralizer, pH=2.5 0.39 mg/L This work
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Table S2. The concentration of pre-treatment, leachability and composition of solid precipitates at various mineralizers (Na2SiO3·9H2O, Al(NO3)3·9H2O, and NaF) and temperature 

(120 °C, 150 °C, and 180 °C) for 25h.

Washing steps (pre-treatment)/ mg/L As-leachability/mg/L Solid precipitates/%
Sample

Al Fe As Al Fe As Al Na Fe As n(Fe/As)

120-Ala  ND b ND 0.04 ND ND 1.22 2.41 1.11 25.27 26.86 1.26

150-Al ND ND ND ND ND 1.49 1.86 1.30 31.27 25.85 1.62

180-Al ND ND 0.10 ND ND 3.10 1.38 0.76 33.71 27.20 1.66

Sample Si Fe As Si Fe As Si Na Fe As n(Fe/As)

120-Si 3.5 ND 0.25 114.9 4.3 12.46 0.55 2.20 20.88 28.54 0.98

150-Si 1.7 ND 0.11 102.8 1.9 4.81 0.27 4.31 23.95 29.70 1.08

180-Si 1.4 ND ND 101.6 2.7 4.64 0.68 5.52 28.65 28.63 1.34

Sample F Fe As F Fe As F Na Fe As n(Fe/As)

120-F 0.5 ND ND 6.2 ND 1.49 0.044 1.71 23.84 31.61 1.01

150-F 1.1 ND ND 8.5 0.13 0.39 0.030 1.32 23.75 29.18 1.09

180-F 1.7 ND ND 9.7 ND 0.55 0.014 1.17 28.37 27.53 1.38
a The sample was obtained from Al(NO3)3·9H2O-modified at 120 oC, other sample descriptions are similar.
b The ND expressed as undetected, the fluoride (F-) concentration was measured by Ion Chromatograph and the other elements was analyzed by ICP-OES.



Fig. S1. SEM images and particles surface composition of solid precipitate at various mineralizers (A)H2O 

control group, (B)NaF-modified, (C)Na2SiO3·9H2O-modified, and (D)Al(NO3)3·9H2O-modified for 180 oC. 

conditions.
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Table S3. SEM-EDS for particles surface phase composition of solid precipitate at various mineralizers for 180 oC.

Element content (wt%)
Experimental group

Fe O As F Al Si S n (Fe/As)

Phase 1 29.0 30.5 33.5 / / / / 1.2
H2O control group

Phase 2 44.1 43.0 11.1 / 5.3

NaF-modified Phase 1 23.3 41.0 30.5 0.00 / / / 1.0

Na2SiO3·9H2O-modified Phase 1 27.0 33.1 31.8 / / 0.4 0.8 1.1

Al(NO3)3·9H2O-modified Phase 1 5.6 51.3 5.9 / 17.9 / 14.5 1.4



Table S4. The majority of XRD patterns of solid precipitate at various mineralizers and hydrothermal 

mineralization temperature.

Hydrothermal mineralization temperature/oCa

mineralizers
120 150 180

H2O control group S F, S, B F, S, B,G

Na2SiO3·9H2O-modified S F, S, B,G F, S, B,G

Al(NO3)3·9H2O-modified F, S, B F, S, B F, S, B

NaF-modified S S F, S, B,G

a “S” refers to the SD phase (scorodite); “F” refers to the FAsH phase (FeAsO4·0.75H2O); “G” refers to 

the goethite phase (PDF NO. 81-0462) “B” refers to the BFAS phase (Fe(AsO4)1-x(SO4)x(OH)x·(1-x)H2O).



Table S5 the semi-quantitative how much of each phase (scorodite, FAsH, BFAS, and goethite) in solid samples 

via JADE software.

Phase composition/%
Sample Temperatures/oC

Scorodite FAsH Goethite BFAS 

120 100 - - -

150 77.04 8.01 - 14.75H2O control group

180 71.48 12.74 7.90 7.52

120 87.24 9.04 - 3.10

150 84.78 4.72 - 8.39
Al(NO3)3·9H2O-

modified
180 82.97 10.24 - 11.62

120 100 - - -

150 74.31 11.14 1.41 12.04Na2SiO3·9H2O-modified

180 69.01 12.47 1.94 14.71

120 100 - - -

150 100 - - -NaF-modified

180 79.47 5.48 5.19 9.79


