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Figure S1. XRD spectra of MoO;/g-CsN,4 composite containing different content of Cu
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Figure S2. EDS of diiferent elements present in the Cu-Mo0O3/g-C3Ny
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Figure S3. Raman spectra of neat g-C5Ny
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Figure S4. (a) UV-Vis absorption spectra of various percentage of Cu loading MoOs/g-
C;N,4 composite and Band gap potential of (b) MoOs, (¢) g-C3N4 and (d) (1:4) MoOs/ g-
CsNy
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Figure S5. PL spectra of MoO3/g-C3N,4 composite with different amount of Cu
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Figure S6. LSV plot of various weight % of Cu loading MoO;/g-C5N4
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Figure S7. Chronoampeometry test for 2%Cu-(1:4)Mo0O3/g-C5N, at -1.30 applied potential

Electrochemical stability

In order to investigate the stability of the electrocatalytic activity chronoamperometry was
carried for 900s. Figure S7 shows the corresponding chronomperometric response of time
dependence cathodic photocurrent of Cu-MoO;/g-C;N, electrodes in 0.5 M Na,SO, solution
(pH = 6.3) at -1.30 V applied potential Vs. Ag/AgCl. When the photocatalyst was irradiated
with light, the cathodic photocurrent rapidly increased at the initial stage and then became
relatively stable with time. The current density exhibits a very slow attenuation and a high

relative current of 65% still persists even after 900s [1].
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Figure S8. Hydrogen evolution study of (a) various weight percentages of MoO3/g-C;N, and
(b) Cu loaded M00O3/g-C5Ny4 (¢) H, evolution study of 2% Cu-(1:4) MoO;/ g-C3Ny

composite using various scavenger component

Actually sacrificial agents play a decisive role in H, evolution because they act as electron
donors and consume the photogenerated holes during photo catalytic reaction. To compare
the effect of various sacrificial agents oxidation potentials are important. However, along
with oxidation potential, permittivity and chain length in case of organic sacrificial agents
also affect the rate of H, evolution [2]. In the present study, all the three factors are
responsible for enhanced H, evolution rate of Cu-MoO;/g-C3N4 composite in presence of
methanol. It should be noted that, in the case of using 20% methanol solution as the electron
donor, H; is also produced from water as a result of methanol conversion according to the

following equation [3]

CH30H + HzO = C02 + 3H2
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Moreover, the presence of oxygen vacancy defects of MoOj strongly enhances interactions,

because of electron back-donation from surface Mo?" into the n* orbital of molecular CO and

methanol get oxidized to CO, easily [4].
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Figure S9. (a) Reduction of Cr(VI) by neat and composite sample (b) Photoreduction of Cr
(VD) in the presence of N, gas
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Figure S10. XRD plot of 2% Cu-(1:4) MoOs/ g-C;N,4 photocatalyst before and after H,

evolution experiment
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Figure S11. (a) HRTEM and (b) TEM images of 2% Cu-(1:4) MoO3/g-C;N,4 photocatalyst

after H, evolution experiment
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Figure S12. XPS images of 2% Cu-(1:4) MoO3/ g-C;N, photocatalyst after H, evolution

experiment

As the enhanced photo activity of the catalyst involves both SPR effect of Cu NPs and

shifting of Fermi level of CuO under visible light irradiation both the reactions, Cucu*
takes place simultaneously. Cu?" ions has tendency to get partially reduced by consuming
photo generated electrons and as the photo generated electrons get transferred on to the
surface of Cu® after equilibration, they also get oxidised to Cu?>*. The TEM, HRTEM (Figure
S11) and XPS image (Figure S12) of Cu in case of used photo catalyst further confirms the

presence of both Cu’ and Cu?*.
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Figure S13. N, adsorption and desorption isotherms of g-C;Ny, (1:4) MoOs/g-
CsNy4 and Cu-MoOs;/g-C3N,4 nanocomposite

The details of BET surface areas and pore diameter of g-C3Ny, (1:4) MoOs/g-
CsN4 and Cu-MoOs;/g-C3N,4 nanocomposites are shown in Table S1 and the
isotherms were shown in figure S13. Pure g-C;N, exhibits a lower surface area.
However, in situ formation of MoOs/g-C;N, composite by calcinations method
led to the increase in the BET value of photocatalyst, which might be due to the
evolution of a number of gases and introduction of porosity. But upon Cu
loading the surface area decreases due to pore blockage. Although the surface
area decreases, the photo catalytic activity shows an increasing trend owing to

increase in the number of active sites and efficient charge separation [7].
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Name of the Surface Pore Pore size
sample area(m?g!) volume (nm)
(emig)
g-C3N, 9.65 0.0122 5.065
(1:4)MoOs/g- 10.7 0.0169 6.311
C3Ny
2%Cu-(1:4) 2.72 0.0039 5.876

MOO3/g-C3N4

Table S1. Details of surface area and pore volume of g-C5Ny, (1:4) MoOs/g-
C3N,4 and Cu-MoOs/g-C;3Ny
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Photocatalyst Incident Reaction solution | H, Conversion Ref
light (A) Evolution Efficiency

Zn0/ZnS/g-C3Ny 300 W 0.25 M Na,S/ 1205 NA 6
visible 0.25 M Na,S0O; aq | umol/g/4h
light sol®

WO;/g-C3N,/Ni(OH)x 300 W Xe | 15 vol%TEOA 576 umol/( | NA 7
lamp, UV g-1h-1)
cut-off
filter
(A>400
nm)

CdS/Av/ g-C3Ny A >420 0.1M Na2S04/0.5 | 19.02 umol | NA 8
nm wt. % Pt g-1h-1

g2-C3N,/Au/C-TiO, A>420 TEOA 129.0 umol | NA 9
nm g-1h-1

g-C3N,/Au/CdZnS A>420 0.25 M Na,Sand | 6.3 mmol/g | NA 10
nm 0.35 M Na,SO; in 4h

CoTiOs/ g-C3Ny A>420 10 vol.% ethanol | 858 38.4% at365nm | 11
nm 3 wt.% Pt umol-h- 3.23% at 420 +

1-g-1 20 nm

Ag;PO,/Ag/ g-C3Ny A>420 TEOA 4.1 Imol/gh | NA 12
nm

WO,/ g-C3Ny A>420 TEOA, 1 wt.% Pt | 400 umol NA 13
nm h-1 gcat-1

g-C;N/WO; A > 420 TEOA, 1 wt.% Pt | 2.84 umol | 0.9% at 420 nm 14
nm h-1

Cu-Mo0O5/g-C5Ny A > 420 10 vol.% 652 umol/h | Present work
nm Methanol

Table S2 State-of-the-art advancement in the field of Z-scheme photocatalysis for H,
evolution, NA (Not available)
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