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S1.  Mechanism for As removal by Fe(0)

The general well-accepted (simplified) mechanism involved in systems using

Fe(0) in water for removal of pollutants is indicated in Egs. (S1)-(S10) (e.g., [1-4]):

Fe(0) + 2 H20 — Fe(Il) + Ha + 2 HO (S
2 Fe(0) + 2 H20 + 02 — 2 Fe(Il) + 4 HO™ (S2)
Fe(0) +2 H' + 02 — Fe(Il) + H202 (S3)
Fe(0) + 2 Fe(IIT) — 3 Fe(Il) (S4)
4 Fe(Il) + 2 H20 + 02 — 4 Fe(IlI) + 4 HO (S5)
6 Fe(Il) + 6 H2O + O2 — 2 Fes04 (]) + 12 HY (S6)



Fe(Il) + CO3* /HO™ — Fe(Il) (}) (S7)

4 Fes04 (]) + 02 + 18 H20 — 12 Fe(OH)s3(]) (S8)
Fe(Il) + 2 Fe(IIl) + 4 H20 — Fes0a (]) + 8 HY (S9)
Fe(I1I) + 3 H20 — Fe(OH)s (}) + 3 H (S10)

Removal of As(V) then occurs by the following reactions:

Fe(III) + H2AsO4 /HAsO4* — FeAsO4 (|) + 2 H/H* (S11)

=Fe(II/IIN)OH + H2AsO4 /HAsO4*~ — =Fe(II/II1)AsO4 (S12)

S2.  Characterization of the natural clay

The characterization of the natural clay of the Misiones province has been
published in a previous work [5]. Briefly, the composition of the clay was determined by
elemental analysis by ICP-OES (Perkin Elmer model Optima 2000 DV), after dissolution
using a microwave digester oven according to the procedure described in US-EPA 3051
and 3052 standards [6]. Table S1 indicates the chemical composition of the clay with

respect to Al, Fe and Mn.

Table S1. Chemical composition of the natural clay.

Element Al Fe Mn

Percentage (g/100 g) 9.26 3.98 0.064




Volatile compounds, determined by weighing the sample before and after
calcination at 700 °C for 5 h under air atmosphere, accounted 7% of the clay [Error!
Bookmark not defined.]. A differential scanning calorimetry analysis under N2
atmosphere, run from 28 to 550 °C, showed two peaks, one at 74.3 °C, typical of moisture
evaporation, and another one at 506.62 °C, corresponding to the loss of hydroxide groups

from Al components [Error! Bookmark not defined.].



S3.  Comparison of kinetic parameters extracted from Figure 4 from the main text

Table S2. Comparison of the kinetic parameters £, ri, and fr for As(III) removal with Fe(0) under oxic conditions at circumneutral pH extracted from Figure

4 with Eq. (3) of the main text and data from other authors.

Fe(0) size [As(IID)]o MR As:Fe pH EC (mS cm!)? Stirring kx10° ri iR (h) Ref.
(mm) (mg L) (h")  (mgL'h")
0.074-0.84 5 1:268 7 0.03 No 30 0.15 > 648 This work
0.149 2 1:16109 6.7 =~ 0.9 Orbital, 50 rpm 149 0.298 =~ 48 [7]
NR! 2 1:16109 6.7 =~0.9° Orbital, 50 rpm 36.2 0.0724 <96 [Error!
Bookmar
k not
defined.]
NR? 2 1:16109 6.7 =~0.9° Orbital, 50 rpm 36.1 0.0722 <96 [Error!
Bookmar



Kk not

defined.]
0.045 2 1:16109 6.7 =~0.9° Orbital, 50 rpm 7.23 0.0106 NR [Error!
Bookmar
k not
defined.]
<0.149 100 1:13.4 6 0.05-0.8 Magnetic 175 17.5 NR (8]
<0.074 0.5 1:6708 8.28 =~ 32 NR 223 0.112 NR [Error!
Bookmar
k not
defined.]
1-2 16.9 1:3572 7.5 1.596 Orbital 246 4.16 24 [9]
<0.005 1 1:1342-1:13416 7 =(0.9° Orbital, 185 rpm  80-520  0.08-0.52 >12 [10]
0.297-2.38! 3.9 1:38221 7.25 =3.1? Orbital, 50 rpm 8.8 0.034 NR [11]

2 When not provided, EC was calculated from the total dissolved solids (TDS) content using the following Eq.: TDS (mg L'') = 0.65 x EC (uS cm’

1 [12]. NR: not reported. ! Powdered Fe(0), BET: 2.53 m? g'!. 2 Powdered Fe(0), BET: 2.33 m? g!.



S4.  Kinetics of adsorption of As(III) and formation of As(V) by treatment with

the clay

Figure S1 shows the evolution of the As(IIl) decay and the formation and decay

of As(V) by treatment with the clay in the conditions of Figure 6 of the main text.
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Figure S1. Kinetics of adsorption of As(IIl) and formation and adsorption of As(V) in
the clay system. Conditions: [As(III)] = 5 mg L', pH 7, [clay] = 25 or 50 g L'}, RT, EC
=0.03 mS cm". Full lines correspond to the adjustment to Equation.(6) of the main text,
with [As(IIT)] calculated from Equation (4) of the main text. Dashed lines are only for

better visualization and do not correspond to any fitting equation.

S5.  Comparison of technologies



Table S3 shows the kinetic parameters of the experimental results of As(III)
removal extracted from Figure 9 with Eq. (3) of the main text, with uFe(0) and with or

without the addition of clay.

Table S3. Kinetic parameters of the experimental results of As(IIl) removal extracted

from Figure 8 with Eq. (3) of the main text, with pFe(0) and with or without the addition

of clay.

Experiment A,mgL!t  kx10°, h'  [AS(V)]», mg L' R?
uFe(0) 500+005  30+2 0.05+ 0.01 1
clay (25 g L") + uFe(0) 490+0.10 25+2 0.08 +0.05 1
clay (50 g L") + uFe(0) 4.90 + 0.06 30+2 0.10 +0.03 1
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