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Figure S6. Fluoride adsorption characteristics of CAlFeC showing the effect of adsorbent dose
(A), pH of the medium (B), counter-ions (C), and the effect of regeneration (D).
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EQUATIONS:

Equation S1.

Equation S2.

Equation S3.

Equation S4.

Equation SS.

The maximum uptake of F- (q.) was calculated using the equation given by:

(CO - Ce)V

e = w

where g, is the amount of F- ions adsorbed per gram of the adsorbent (mg/g) at
equilibrium, C, is the equilibrium concentration of fluoride in the bulk solution
(mg/L), C, is the initial fluoride concentration (mg/L), V is the volume of

solution (L) and w is the mass of the adsorbent (g).

Percentage of fluoride removal:

Co—C,
Co

% Removal = ( )100%

The linear form of Freundlich adsorption isotherm is given as
1
lnqe=lnk+;ln C,

where £ is the adsorption capacity and # is the adsorption intensity

The linear form of Langmuir adsorption isotherm is given by equation

Ce 1 Ce
- = +
qe quax qmax

where ¢, 1S the maximum surface density at monolayer coverage and b is the
Langmuir adsorption constant (L/mg) related to the free energy of adsorption

and 1/q,. and 1/bq,,,. are the Langmuir constants.

Separation factor R;, which is calculated from the following equation:




106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

Equation S6. The Temkin isotherm model is represented in the form:

RT RT
e = TZnA + (T)ln Ce

where k, A and b are Temkin constants.

Equation S7. Dubinin-Radushkevich isotherm model is given by the equation:

Ing.=1Ingq,- ke’

Equation S8. The parameter ¢ in Equation S7 is obtained from the formula:

1
e=RT ln(l +C_e)

where R and T are the gas constant and absolute temperature, respectively.

Equation S9. Lagergren pseudo-first order model is given by the equation below:
In (Qe' (]z) =In qe- klt
where £ is the rate constant and ¢, is the adsorption capacity at any given time,

L.

Equation S10. Ho & Mckay pseudo-second order model is given by the equation below:

t 1 t

= 2-|—
d Kyq® 4o

where £k, is the pseudo-second order rate constant.

Equation S11. Weber-Morris intraparticle diffusion kinetic model
q:= kl'\/t

where k; is the rate constant.

Mass of all materials used excluding water

Equation S12. Mass intensity = kg/kg product

Mass of product

Mass of all water used

Equation S13. Water intensity = kg/kg product

Mass of product
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Equation S14.

Equation S15.

Equation S16.

TABLES:

Mass of product

Reaction mass efficiency = x 100%

Mass of all reactants

Amount of non renewable energy uses

Energy intensity = kW.h/kg

Mass of product

[kg (raw materials) — kg (desired product)]

E factor = kg (total product including water)

Table S1. Characteristics of TW before and after spiking with F-, and after contact with

CAlFeC.
Property of TW Before spiking After spiking After contact with
with F- with F- CAlFeC
Electrical conductivity 760.3 810 620.5
(uS/cm)
pH 7.2 8.1 6.7
Fluoride (mg/L) 0.03 10.4 0.6
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