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18 Table S1 Porous structure parameters of as-prepared sample.
Samples BET Surface Total pore volume Average pore width
Area (cm3gh) (nm)
(m*gh)
g-C3Ny 69.6 0.15 8.54
a-Fe,05/g-C3Ny-0.25 55.0 0.13 9.57
a-Fey05/g-C3Ny-0.5 52.2 0.14 10.55
a-Fe;05/g-C3Ny-1 45.4 0.11 9.85
19
20 Table S2 Comparison of maximum adsorption capacity of MO and MB on g-C;Ny, o-
21 Fey05/g-C3Ny4-0.5 and other adsorbents.
Species Materials PH  Qma (mgg!) Ref
MPC-300 50 25.52 !
De-Oiled Soya 3.0  16.66 2
MO Spent tea leaves (STL) modified with PEI 3.0  62.11 3
g-C3Ny 3.0 3461 This work
a-Fe,05/g-C5Ny-0.5 3.0 6991 This work
Marine seaweed 50 5.20 4
Wheat shells 7.0 16.56 >
MB Activated carbon 7.0 9.81 6
g-C3Ny 80 9.66 This work
a-Fe,03/g-C5Ny-0.5 8.0 29.46 This work

22
23

24
25
26

27

28

29
30
31

32

33
34

Text S1 Isotherms model for the adsorption

The Langmuir isotherm was used to describe the monolayer of adsorbate on the
adsorbent surface and the surface homogeneity of the adsorbent. The Langmuir

equation could be expressed as equation (S1) 7:
qmaxCeb
de=—"r7

The Freundlich model indicates the multilayer adsorption and the surface
heterogeneity of the adsorbent. The Freundlich isotherm could be given as equation
(S2) 8

_ 1/n
A=Kl (s2)

where C, (mg L!) denotes the equilibrium concentration, qm., (mg g'') expresses
the maximum theoretical saturated adsorption capacity, b (L mg') denotes the



35 Langmuir adsorption constant, Ky (mg!™ L" g!) is the Freundlich adsorption

36 coefficient and n is the constant depicting the adsorption intensity.

37 Text S2 Kinetics model for the adsorption

38

39 The pseudo-first-order kinetic model is described as equation (S3) 7:

40

Al In(q,-q,)=Ingq, -kt (S3)

42

43 The pseudo-second-order kinetic model is described as equation (S4) °:

44

t _ 1 t

45 9@ kpqp e (S4)

46

47 where k; and k; represent the pseudo-first- and pseudo-second-order rate

48 constants, g, and q; (mg g') denote the adsorption of MO/MB at equilibrium and time

49 t(min)
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53 Table S3. Kinetic parameters for the adsorption of MO and MB on a-Fe,O5/g-C5Ny-

54 0.5.

Pseudo-first-order Pseudo-second-order

species  qesexp (Mg g™") Qe.cal (Mg &) ki (1 min™) R? Qe.cal (Mg &) k; (g mg' min"' 10%) R?
MO 69.08 16.39 0.011 0.873 70.47 1.830 1
MB 22.64 4.96 0.010 0.854 24.40 4.320 0.998

55

56 Text S3 Thermodynamic adsorption analysis

57 The standard free energy change (AG? can be calculated from the following equation

58 (S5) 10

59

60 AG® =- RTIn K° (S5)

61

62 where R is the universal gas constant (8.314 J mol-'K-!"), T is the temperature in

63 Kelvin. The sorption equilibrium constant, K° can be calculated by plotting InKy

64 versus C. (Figures S4) and extrapolating C. to zero. The standard enthalpy change

65 (AH°) and the standard entropy change (AS°) are calculated from the following

66 equation (S6) '0:

o AS? AH®
InK"=—-—
67 R RT (S6)

68



69 Linear plots of InK° vs 1/T for MO and MB adsorption on a-Fe,03/g-C3Ny-0.5
70 are shown in Figure S5. The thermodynamic parameters are calculated from the plot
71 of InK? vs 1/T using equations (S5) and (S6).
72
73
74
75 Table S4. Thermodynamics parameters for the adsorption of MO and MB on a-
76 F6203/g-C3N4-O.5.
AG? (kJ mol!)
species AH? (kJ mol'")  AS® (J mol! k') 298K 308K 318K
MO -17.84 -33.65 -7.89 -7.32 -7.23
MB 6.72 51.68 -8.69 -9.18 -9.73
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79 Fig. S1. N, adsorption-desorption isotherms and pore size distributions of as-prepared
80 samples.
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85 Fig. S2. EDS images on a-Fe,03/g-C3N4-0.5 before adsorption (a), after MO
86 adsorption (b) and after MB adsorption (c¢).
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88 Fig. S3. Pseudo-first-order linear plots for the removal of MO/MB by a-Fe,Os/g-
89 C3N4-0.5. pHyo =3.0+ 0.1, pHyp=8.0£ 0.1, m/V=0.25g L', and T=298 = 1 K.
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95 Fig. S4. Linear plots of InK, vs C,. for MO (a) and MB (b) adsorption on a-Fe,O5/g-
96 C3Ny4-0.5 at 298, 308, and 318 K. pHyo =3.0 £ 0.1, pHyp= 8.0+ 0.1, and m/V = 0.25
97 gL-.
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Fig. S5. Linear plots of InK° vs 1/T for the adsorption of MO (a) and MB (b) on a-
Fe,03/g-C5Ny4-0.5 at 298, 308, and 318 K. pHyo = 3.0 = 0.1, pHyp= 8.0+ 0.1, and
m/V=0.25gL"
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Fig. S6. Zeta-potential of the a-Fe,03/g-C3Ny4-0.5 as a function of pH value.
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Fig. S7. The chemical structures of (a) methyl orange molecule in basic solution and
the canonical forms in acidic solution 3, (b) methylene blue.
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115 Fig. S8. Recycling of a-Fe,03/g-C5Ny-0.5 in the removal of MO/MB. pHyo = 3.0 £+
116 0.1, pHyp= 8.0+ 0.1, m/V=0.25gL!, and T=298 + 1 K.
117
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118
119
120 Fig. S9. XRD patterns on a-Fe,O3/g-C3N4-0.5 after MO/MB adsorption and
121 photocatalytic degradation
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127 Fig. S10. XPS image a-Fe,03/g-C5Ny-0.5 (a) O 1s and a-Fe,O5 (b) O 1s.
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131 Fig. S11. Kinetic fit of the photoreduction of MO (a) and MB (b) by g-C;sNy, and a-
132 Fe,05/g-C5Ny-0.5, respectively, to the first-order kinetic model under visible light
133 irradiation ([1>420 nm). pHyo = 3.0 £ 0.1, pHyp= 8.0+ 0.1, m/V=025g L', and T =
134 298 +1 K.
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Fig. S12. UV—vis spectra of g-C5N,4 and a-Fe;05/g-C3Ny-0.5.
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Fig. S13. PL spectra of g-C3N, and a-Fe,05/g-C5Ny4-0.5
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Fig. S14. Time-current curves of a-Fe,03, g-C5Ny, and a-Fe,05/g-C3Ny-0.5.
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151
152 Fig. S15. Kinetic constants for photocatalytic degradation of MO (a) and MB (b) over
153 a-Fe,03/g-C3N4-0.5 at different scavengers (IPA, 0.0lml; TEOA, 0.01ml;
154 SOD/TEOA, 1mg). pHyio = 3.0 £ 0.1, pHyp=8.0£ 0.1, m/V=0.25 gL', and T = 298
155 £1K.
156
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158 Fig. S16. Possible photocatalytic degradation mechanism of MO/MB over the a-
159 F6203/g-C3N4-0.5.
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