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Sample characterization: Powder X-ray diffraction patterns were measured on a Bruker D8
Advance diffractometer equipped with a scintillation counter detector with Cu K, radiation (A =
0.15418 nm). Diffuse reflectance spectra of powders were measured on a Shimadzu (UV-2550)
equipped with an integrating sphere by using BaSO, as internal standard. The absorption spectra of
MB solutions were recorded on a Shimadzu (UV-2550) UV-vis spectrophotometer. X-ray
photoelectron spectroscopy (XPS) (Thermo Scientific) measurements was performed with
monochromatic Al K, excitation and a charge neutralizer. Photoluminescence spectra were
recorded on a LS 45 Fluorescence Spectrometer of Perkin Elmer. BET measurements were recorded
on ASAP 2020 Micrometrics. EPR measurements were performed using a Bruker EMX
spectrometer equipped with a TE;y, cavity for X-band and a ER5106QT cavity for Q-band. A
Newport xenon lamp equipped with IR filter and visible filter (A > 420 nm) was used as the
excitation source. All g-CsN4 and CaO/g-C;N4 samples were irradiated and measured under the
same conditions. The g factor was calibrated by reference to a DPPH sample.

Photocatalytic experiments: The photocatalytic activities were evaluated by the decomposition of
MB under visible light irradiation. An aqueous solution of MB (100 mL, 10 mg/L) was placed in a
vessel, and 20 mg photocatalyst was added. At certain time intervals, 3 mL aliquots were sampled
and centrifuged to remove the particles. The filtrates were analyzed by recording variations of the
maximum absorption peak.

Supporting Table S1. Fitting Parameters for the Time Dependent Decay of g-C;N, and CaO/g-
C;Ny Trapped Electron EPR Signal Intensities
Yo C] k] (min‘l) C2 k2 (min'l)

g2-C3Ny 0.15 0.26 2.6 0.36 0.13
CaO/g-C3N4

1:10 0.35 0.23 24 0.29 0.18
1:5 0.35 0.21 2.5 0.27 0.21
1:3 0.38 0.16 2.2 0.31 0.17
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Figure S1A Thermo gravimetric analysis of g-C;N; and CaO/g-CsNy (1:3), CaO/g-C5Ny (1:5),
CaO/g-C3Ny4 (1:10) composites. TGA was performed to know the exact amount of CaO in CaO/g-
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C3Ny4 composites from room temperature to 900°C under air conditions. Pure g-C;N,4 exhibited a
rapid weight loss from 550°C to 700°C which could be ascribed to the complete decomposition of
g-C3Ny. The decomposition temperature was slightly reduced in the CaO/g-C;N4 composites. CaO
content in the composites could be easily estimated from the weight remain after heating the
samples over 700°C and was found to be 42.3%, 34.3% and 13.7% respectively.
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Figure S1B XRD patterns of CaO, CaO/g-C3N, (1:3), CaO/g-C5Ny4 (1:5), CaO/g-C3Ny (1:10) and g-
C;Ny. The weak diffraction peak observed at 20 angles 12.8° corresponds to (1 0 0) plane which
represents an in-plane structural packing of g-CsN4. The strong diffraction peak at 27.4°
corresponds to (0 0 2) plane which depicts the interlayer stacking of conjugated aromatic systems of
graphene related materials (g-Cs;N4) which is in consistent with the literature (JCPDS card 87-1526).
As for CaO/g-C3;N4 composites the characteristic diffraction peaks of g-CsN4 were observed in
addition to CaO peaks. Peaks at 32.36°, 37.5° and 54.0° corresponds to (111), (200) and (220)
planes of CaO.
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Figure S2. The peaks located at 287.8, 399.5, 530.7, 346.3 and 349.8 eV are assigned to C 1Is, N 1s,
Ols and Ca 2p respectively. N 1s of g-C3;Ny is deconvoluted into four peaks at 398.4, 399.8, 401.4
and 404.2 eV which can be assigned to sp? hybridized N in C—N=C, N—(C);, incomplete
condensation in C—N—H and & excitation respectively. C Is spectrum is deconvoluted into three
components at about 284.6, 287.8, and 289.8 eV. The peaks centered at 284.6, 287.8 eV are
ascribed to sp? C atoms bonded to N in an aromatic ring (N—C=N), C—(N); and the peak situating at
287.8 €V can be assigned to the pure graphitic sites in a C—N—C coordination.!
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Figure S3 Diffuse reflectance spectra of CaO/g-C5Ny (1:3), CaO/g-C5Ny (1:5), CaO/g-C3Ny4 (1:10)
and g-C3N,.
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Figure S4. Photoluminescence (PL) spectra of CaO/g-C;N, (1:3), CaO/g-CsNy (1:5), CaO/g-C3Ny
(1:10) and g-C3N,. Emission spectra were recorded under the excitation wavelength of 320 nm. PL
measures the radiative recombination of photogenerated excitons. The higher degree of PL
quenching has been widely used as an indicator for slower charge recombination rate leading to
higher photocatalytic activity. And, the slow recombination rate is often further implicated as a
result of charge transfer across interfaces. However, Figure S4 shows that the PL intensity in the
following descending order: g-CsN4 > 1:10 > 1:5 > 1:3 CaO/g-C3N,4 does not follow the activity
trend (Figure 1). We note that the PL intensity also reflects the amount of C5N, in the mixture. The
degree of structural imperfection could also induce non-radiative recombination. Therefore, we
suggest that PL intensity should not be used as a hallmark feature for implicating the mechanism for
enhanced charge carrier separation efficiency.
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Figure S5. Nitrogen adsorption-desorption isotherms and pore size distribution of g-C;N, and
Ca0/g-C;Ny (1:3), CaO/g-C3Ny (1:5) and CaO/g-C;Ny4 (1:10) composites.
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Figure S6A. Radical quenching measurements of 1:5 CaO/g-C;N, Addition of O, quencher,
benzoquinone, reduces the activities by ~ 60 % whereas the activity is unaffected by the OH*®



quencher isopropanol. This indicates that the surface O, reduced by the C,, electrons is the main

reactive species in the reaction.
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Figure S6B. Photocatalyst stability study of CaO/g-C;Ny4 (1:5). After each photocatalytic
experiment, the catalyst was centrifuged, washed with dd-H,O, dried and reused for three
consecutive runs which removed 100, 69.5 and 32.9% of MB, respectively.
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Figure S7. The HOMO of planar g-C;Ny4 describing the delocalized nitrogen lone pair orbitals lies
on the plane of g-C;Ny.
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Figure S8. Geometry optimizations were performed in gas phase at the B3-LYP level with 6-
31G(d,p) basis. The Gaussian 03 suite of programs? was used for all calculations.

Optimized XYZ coordinates for CaO/g-C;N, truncated with NH;:
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