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Figure S1 depicts shift in position of (002) peak towards lower scattering angle for boron-doped
carbon nitride (B-CN) sample. This infers that for B-CN, void-to-void distance for in-plane
structure is higher compared to that of CN which indicates that boron insertion led to an increase
in inter-planar stacking distance. Also, the intensity of the peak found to be reduced, which could
be due to replacement of carbon atoms by boron atoms. !2
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Figure S2. IR spectrum for B-CN illustrates presence of B-N-B, B-N-O, B-C, B-O and B-N. 3¢
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Figure S3 (a) IR spectrum of all synthesized photocatalysts, (b) and (c¢) showing a close-up view
of the wavenumber range (2300-2000 cm™) to illustrate the presence of -CO bond stretching
vibration (at 2164 cm™!). 7
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Figure S4 XPS survey spectra of (a) B-CN and (b) Cr, Fe, B-CN. Scans show the existence of
B, C, N and surface oxygen in B-CN sample. Expectedly, other than these elements Fe and Cr
were also present in Cr, Fe, B-CN.

5|Page



(F*E)*0.5

CN B-CN Fe,B-CN
Band gap= 2.67eV Band gap= 2.53eV Band gap= 1.41eV
w [y
o =
A 4
W .
L &
1 2 3 4 1 2 3 4 1 2 3
Energy (eV) Energy (eV) Energy (eV)
Cr,B-CN Cr,Fe,B-CN
Band gap= 0.94eV Band gap= 1.04eV
k] k]
= =
= .
w w
L e
0 k 2 3 ) 1 2 3

Energy (eV) Energy (eV)

1/2
Figure S5 The Tauc Plot [(@hV) / against V] for all as-synthesized catalysts and
corresponding band gap energies (E g) are shown. 28
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Figure S6 (a) Gas chromatograph results for different set of controlled experiments which also
include experiment with light, catalyst and reactants. Notably, experiments without involving
any of these three; could not result to any product formation. This also infers that the obtained
reduced products are from the reactions and not from any adsorbed species on the catalysts. (b)
The gas chromatograph result for 200ppm CH, in the standard gas mixture.
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Figure S7 As-synthesized photocatalyst shows consistent reduced product formation such as (a)
Methane and (b) Carbon monoxide after four hours (1% cycle) and 8hours (2" Cycle).
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Figure S8 SEM micrographs for fresh and spent catalysts (a) Fe, B-CN and (b) Cr, B-CN. It is
clearly evident that the two-dimensional structure remained intact even after post-reaction and
therefore indicates higher stability for the catalysts.
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Figure S9 IR spectrum for used catalysts. Comparing pristine catalysts, no apparent changes in
the spectral features of used catalysts were observed.
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Figure S10 XRD pattern for spent catalysts (a) Fe, B-CN and (b) Cr, B-CN. No new peaks
corresponding to any new phase appeared after reaction. And also, no shift in the peak position
was observed. However, the peak intensity for the (002) peak diminished for the post-reaction
catalysts, which could be attributed to change in the crystal structure. %10
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Figure S11 Changes in IR spectral features after adsorption of moist CO, for (a) B-CN and (b)
Fe, B-CN. The data was collected for 1h exposure time at room temperature.
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