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Figure S1. SEM images of modified slags: (A) S-1400°C-1.0h, (B) S-N and (C) S-W. (C: CaTiOs;

M: MgAIL,O4).



Table S1. EDS point scan data in modified slag matrix.

Main element composition (wt.%)

(0] Ca Si Al Ti Mg
Spl S-1400°C-1.0h 42.7 15.1 15.1 10.6 5.0 5.6
Sp2 S-N 42.2 14.8 14.1 14.0 4.5 59
Sp3 S-w 427 20.3 10.6 9.3 12.7 4.4
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Figure S2. XRD pattern of the kaolin.
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Figure S3. (A) UV-Vis-DRS of the prepared samples and (B) Tauc plots of the corresponding

samples.

300

400 500 600 700
Wavelength(nm)

800

hv(eV)

4




(A) 180 (B) 160

0.035
s
160 - Ewm 140 - T 0030
£
TR R
; ?mm ; 120 4 éumn
20120 4 F oo &0 £
g . E 100 4% oo
=100z S
E = aons E g
2 E £ 80 %
Z 804 E T
1] 123 0.005
= i 10 = 10
< 60 4 Pore Width (nm) < 60 Pare Width (nm)
Z z
T 40+ 5
= g 404
S ]
© 20 © 20
4 — 2
. Sper=80.32m%/g Sppr=91.52m/g
T T T T T T {I T T T T T T
0.0 0.2 0.4 0.6 0.8 Lo 0.0 0.2 04 0.6 0.8 1.0
Relative Pressure (p/p°) Relative Pressure (p/p°)
(C) 160
™
140 - E .08
5 0o

0025

120 4

000

=
=
S
1
dV/dw Pore Volume (em”

o
=1
L

0.000

-8.008

o
S

n
Pore Width (nm)

Quantity Adsorbed (cm*/g STP)
=
L

b
=
1

SpEr=66.27m*/g

=
1

T T T T

T T
0.0 0.2 0.4 0.6 0.8 1.0
Relative Pressure (p/p°)

Figure S4. N, adsorption-desorption and pore size distribution: (A) M-20H/N-0.25P-3%H,0>; (B)

W-20H/N-0.25P-3%H>0, and (C) N-20H/N-0.25P-3%H,0,.



S2.3.1. Adsorption kinetic characteristics
The adsorption data were fitted to the pseudo-first-order and pseudo-second-order
rate equations. Pseudo-first-order rate equation for adsorption in liquid-solid systems

described in Equation S1.

Ky
2.303

log(Qe —Qt) =log Qe — t (S1)

Where ki (min™!) is the first-order rate constant. Pseudo-second-order rate equation

based on the amount of adsorbate on the adsorbent as displayed in Equation S2.

t 1

1
= —t 2
Q  k2QZ + Qe (52)

Where k2 (g/ (mg-min)) is the second-order rate constant. By plotting t/Q: versus

t, the second-order rate constant (k2) and Qe are obtained from intercept and slope,

respectively.
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Figure S5. Adsorption thermodynamics of geopolymer: (A) M-20H/N-0.50P-3%H,0> and (B) N-

20H/N-0.50P-3%H>0..




S2.3.3. Adsorption isotherms

L model:
o= o T 3

F model:
InQe = ~InCe + InKg (S4)

T model:
Qe =BInA+BInC, (S5)

Where Qo is the maximum adsorption capacity of a single molecular layer, mg/g;
Kt is the Langmuir constant, L/mg; Kr is the Freundlich constant; 1/n is the adsorption
index; A and B represent the isotherm constant associated to the heat of sorption (J/mole)

and isotherm constant (L/g).
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Figure S6. Corresponding adsorption isotherms for MB fitted by L model, F model, and T model

of M-20H/N-0.50P-3%H>0, and W-20H/N-0.50P-3%H0.
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Figure S7. (A) Direct adsorption-photodegradation curves under different samples; (B)

Photocatalytic degradation (-In(C/Cy) against light irradiation time) of MB at 40 °C of samples

with a dosage of 50 mg.



Table S2. Experimental design for adsorption tests.

MB MB
Dosage  Temperature Contact
concentration volume
(mg) (°0C) time (min)
(mg/L) (mL)
20, 30,
Dosage 20 200 40 120
40, 50
Adsorption kinetics
20 200 50 20, 30, 40, 50 120
and thermodynamics
Adsorption isotherms 5,10, 15,20 200 20 20 120




