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Fig.S2 Evolution of solution pH during As(V) removal by nZVI with initial solution

pH of 4, 7 and 10.
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Fig.S3 Fe k-edge XANES spectra and linear combination fits (LCF) of As(V)-treated
nZVI at initial pH 4.0 (a) and 10.0 (b).

It is worthy to point out that the corrosion mechanism of nZVI is a complex scientific
issue, which is not only related to pH but also related to the coexisting specific ions.
Therefore, the corrosion mechanism of nZVI in deionized water may not represent the
real situation of nZVI with the coexisting of pollutants. Various work should be done
to disclose the phase contents of nZVI under different pH with the coexisting of

different pollutants.

The corrosion mechanism of nZVI at vary pH.

The increasing pH value condition would decreases the lepidocrocite content but
increases the magnetite/maghemite content in the corrosion products of nZVI. Which
has been reported in the previous study. The study by Dong! shows that, at pH 5, the
corrosion products of nZVI main is lepidocrocite, and at pH 10, the main corrosion
products of nZVI is magnetite/maghemite.

The corrosion mechanism of nZVI is a complex scientific issue. How pH affects the
formation of the oxide layer at the nZVI surface is not fully understood, thus more
research is needed to study the effect of pH on metal removal by nZVI to determine the
specific impact on each removal mechanism. Therefore, the corrosion mechanism of
nZV1 has been speculated.

Under basic condition, the formation mechanism of magnetite/maghemite could be

shown as follows 23:



2Fe’+0,+2H,0 - 2Fe*+4 OH (D

F82+ +2 HQO — FG(OH)Z + H* (2)
3 FG(OH)Z — F€304 +2H"+2 H20 (3)
4 Fe3O4 + 02 — 6 F6203 (4)

Obviously, the basic condition accelerates the consumption of H* in equal (3), which is
in favor of the formation of Fe;O,4 and Fe,Os.

Under acidity condition, the formation mechanism of lepidocrocite could be shown as

follows #:

2 Fe’+ 0O, +2 H,0O — 2 Fe? +4 OH- (5)
4 Fe** + 0, +2H,0 —» 4Fe3" +4 OH (6)
Fe3* +3 H,0 — Fe(OH); + 3 HY 7
Fe(OH); — FeOOH + H,0 (8)

The acidity condition accelerates the consumption of OH™ in equal (6), which is in favor
of the formation of FeOOH.
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