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1. Materials and methods: isotherm and kinetics modelling

Table S1. Initial solution characteristics, equilibrium phases and surface parameters in arsenic adsorption isotherm
simulations. As(lll) and As(V) simulations were run for different initial concentrations (0.0338-0.693 mol/L for As(lll)
and 0.0076-0.266 mol/L for As(V)) to reproduce the isotherm batch experiment, with the rest of parameters kept
constant.

As(Il)
OF-G OF-S OF-G OF-S
Initial solution
temp 25 25 25 25
pH 9.2 9.2 9.2 9.2
pe 4 4 4 4
redox pe pe pe pe
Water (kg) 0.05 0.05 0.05 0.05
Density (kg/dm3) 1 1 1 1
As(lll) (mmol/Kg) 0.0338-0.693 | 0.0364-0.693 - -
As(V) (mmol/Kg) - - 0.0076-0.266 0.0080-0.266
Cl (mmol/Kg) charge charge charge charge
Na (mmol/Kg) 100 100 100 100
Equilibrium phases
Ferrihydrite
Reaction and Log K Fe(OH)s + 3H* = Fe*3 + 3H,0 LogK=3.191
Saturation index 0 0 0 0
Moles 0.000214 0.000214 0.000214 0.000214
Calcite
Reaction and Log K CaCO3 =Ca*2+C0s2 LogK=-8.48
Saturation index 0 0 0 0
Moles 0.0000213 0.0000213 0.0000213 0.0000213
Surface
Hfo? equilibrium phase Ferrihydrite | Ferrihydrite | Ferrihydrite Ferrihydrite
Hfo area (m2/mol) 22550 24901 22550 24901
Hfo_wOH?) (sites mol/mol OF) 0.12 0.12 0.06 0.06
Hfo_sOH® (sites mol/mol OF) 0.007 0.007 0.001 0.001
a) Hfo = Hydrous ferric oxide, assimilated to ferryhydrite (Fe(OH)s) with a molecular weight of
106.87 g/mol.

b) wOH = weak adsorption sites
c) sOH = strong adsorption sites



Table S2. Initial solution characteristics, kinetics, equilibrium phases and surface parameters in calcite dissolution
simulations.

s [ w1
OF-G OF-S OF-G OF-S
AcidpH | AlkalinepH | AcidpH | AlkalinepH| AcidpH | AlkalinepH | AcidpH | Alkaline pH
Initial solution

temp 25 25 25 25 25 25 25 25
pH 4 9.2 4 9.2 4 9.2 4 9.2

pe 4 4 4 4 4 4 4 4

redox pe pe pe pe pe pe pe pe
Water (kg) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Density (kg/dm3) 1 1 1 1 1 1 1 1

As(lll) (mmol/Kg) 0.33 0.33 0.33 0.33 - - - -

As(V) (mmol/Kg) - - - - 0.33 0.33 0.33 0.33
Cl (mmol/Kg) charge charge charge charge charge charge charge charge

Na (mmol/Kg) 100 100 100 100 100 100 100 100

Kinetics-calcite?
Current moles 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05
Initial moles 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05 2.13E-05
Area (cm?/mol) 2.50E+05 | 2.50E+05 | 5.00E+05 | 5.00E+05 | 2.50E+05 | 2.50E+05 | 5.00E+05 | 5.00E+05
Exponential factor 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6
a) Rate equation defined by Plummer et al. (1978)




2. Adsorbent characterization
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Figure S1. Particle Size Distribution of OF-G and OF-S.
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Figure S2. BET isotherms and surface area reports for a) OF-G and b) OF-S.
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Figure S3. SEM images of a,b) OF-G and c,d) OF-S at different magnifications.
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Figure S5. XRD diffractogram of OF-G sample.
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Figure S4. Thermogravimetric analysis of OF-G.
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3. pH evolution due to calcite dissolution
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Figure S6. pH variation in batch experiment with OF-G sample and a synthetic water at initial pH from 2 to 9.



4. Arsenic adsorption equilibrium
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Figure S7. Fitting of experimental data with the linearization of Freundlich equation for a) As(lll) and b) As(V).
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Figure S8. Fitting of experimental data with the linearization of Langmuir equation for a) As(lll) and b) As(V).



5. Arsenic adsorption kinetics
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Figure S9. Film diffusion mass transfer models and linear adjustments for As(lll) and As(V) experiments. Solid lines
correspond to OF-G and dotted lines to OF-S linear adjustments. a) As(lll) adsorption at alkaline pH, b) As(lll)
adsorption at acidic pH, c) As(V) adsorption at alkaline pH, d) As(V) adsorption at acidic pH.

Table S3. Absolute values of constants of the adjusted film-diffusion mass transfer models.

As(III) As(Y)
OF-G OF-S OF-G OF-S
Kear (1/h) 0.1386 0.2357 0.1375 0.1777
Alkaline 0.88 0.91 0.96 0.92
pH
Ko (1/h) 0.045 0.0411 0.0166 _*
R 0.99 0.97 0.38 ;
Kear (1/h) 0.1489 0.3127 0.1091 0.1838
AcidpH R’ 0.94 0.87 0.94 0.98
Ko (1/h) 0.0503 0.0359 0.0354 0.0339
R 0.94 0.98 0.99 0.99

Krq1: film diffusion constant

Krqo: pore diffusion constant

R2: coefficient of determination

*This constant could not be calculated since ge was lower than the adsorbed As in intermediate
points



6. Calcite dissolution kinetics

Table S4. Measured calcium release rates in the medium for the first 5 h (data from Fig. 3).

As(III) As(V)

OF-G OF-S| OF-G OF-S

Alkaline pH (mg/L/s x 10%)  0.8+04 2#3 | 05205 22
Acid pH (mg/L/s x 107) 0.840.6 2+3 | 1.0+08 3+5

7. Environmental significance
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Figure S10. Traces released during the arsenic adsorption experiments.
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