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Fig. S1. SEM images of (a) Cs5PW11Co and (b) Cs4PW11Fe
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Fig. S2. N2 adsorption-desorption isotherms and the corresponding pore size distribution curves of 

(a) g-C3N4, (b) 3 wt.% Cs5PW11Co/g-C3N4, (c) 3 wt.% Cs4PW11Fe/g-C3N4
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Fig. S3. Trapping experiment of active species during the photocatalytic degradation of BPA over 

3 wt.% Cs5PW11Co/g-C3N4 and 3 wt.% Cs4PW11Fe/g-C3N4 under visible light irradiation
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Fig. S4. XRD patterns of the 3 wt.% Cs5PW11Co/g-C3N4 and 3 wt.% Cs4PW11Fe/g-C3N4 materials 

after the cycling photocatalytic experiments. 
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Fig. S5. ESR spectrum of 3 wt.% CsxPW11M/g-C3N4 (M=Co, Fe) and 2D g-C3N4 radical trapped 

by DMPO: ·O2
- radical species under visible light irradiation and in dark

Fig. S6. The possible photocatalytic mechanism in (a) Cs5PW11Co/g-C3N4 system and (b) 

Cs4PW11Fe/g-C3N4 system.
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Fig. S7. UV-vis spectra (a) g-C3N4 and CsxPW11M/g-C3N4 at different contents, (b) CsxPW11M 

(M=Co, Fe).
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Fig. S8. (a-f) absorption spectral of RhB by CsxPW11M/g-C3N4.
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Fig. S9. (a, b) HPLC spectrums of BPA solution degraded by 3 wt.% CsxPW11M/g-C3N4.



Table S1. Absolute electronegativity of each constituent element

Atom Cs P W O Fe Co

X (eV) 2.18 5.62 4.40 7.54 4.06 4.30

Table S2. Comparison of RhB degradation among different catalysts.

Photocatalysts
Initial 

concentration

Light source 

and irradiation 

time

Removal 

efficiency
Ref.

Bi2WO6/ZnWO4 10 mg/L
500 W Xe lamp

4 h
89% S1

NiS/ZnO 2.01×10-5mol/L
8W UV-light

2h
93% S2

CeO2/CdS 

quantum dots
10 mg/L

300 W Xe lamp

3 h
96.16% S3

g-C3N4/H-TiO2 10 mg/L
300 W Xe lamp

2 h
65% S4

Bi3O4Cl/Bi5O7I 17 ppm
300 W Xe lamp

90 min
97% S5

AgIO3/WO3 2×10-5mol/L
300 W Xe lamp

140 min
100% S6

BiOCl/H+ 

TiNbO5
−

10 mg/L
250 W Xe lamp

90 min 
99% S7 

g-C3N4/CQDs/CC 5 mg/L
250 W Xe lamp

90 min
92% S8

Table S3. Comparison of RhB degradation among g-C3N4 based materials.

Photocatalysts Initial Light source and Removal Ref.



concentration irradiation time efficiency

GQDs/mpg-C3N4 10 mg/L
300 W Xe lamp

2 h
97% S9

Ultrathin g-C3N4 30 ppm
300 W Xe lamp

90 min
100% S10

Thin porous 

amino‐rich g-C3N4

10 mg/L
500 W Xe lamp

1 h
99% S11

g-C3N4/H-TiO2 10 mg/L
300 W Xe lamp

2 h
65% S12

S-g-C3N4 10 mg/L
500W Xe lamp 

2 h
90% S13

g-C3N4/CNTs 10 mg/L
300 W Xe lamp

1 h
98.1% S14

Ag/AgCl-CN 5 mg/L
300 W Xe lamp

120 min 
98.5% S15 

P-Cl/g-C3N4 10 mg/L

CEL-LED 100lamp 70 

W

120 min

99.62% S16
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