Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2023

Molten salt synthesis of a highly crystalline graphitic carbon nitride
homojunction from a deep eutectic solvent for selective photocatalytic

oxidation

Yanglin Chen,'* Limo He,! Hui-Ru Tan,?> Xuanhao Lin,! Stephan Jaenicke,! Gaik-
Khuan Chuah'*

"Department of Chemistry, National University of Singapore, 3 Science Drive 3, Kent Ridge,
117543, Singapore

ZInstitute of Materials Research and Engineering, A*STAR (Agency for Science, Technology and
Research), 3 Research Link, 117602, Singapore

*Corresponding author

Email: yanglin.chen@ntu.edu.sg (Yanglin Chen); chmcgk@nus.edu.sg (Gaik-Khuan Chuah)

Contents

Figure S1. The photographs of Precursors ..........ceeveeeieerieiiiienieeeee e 2
Figure S2. TEM image of CNA/CNU.......ccceiviiiiiieniieiienieeieeeee ettt eve e eeees 3
Figure S3. SEM and TEM images of CCNA ........coooiiriiiiiiiieeeeee e 4
Figure S4. The EDX images of CCNA/CCNU.......cccoeouiiriiiiieiieeieeeie e 5
Figure S5. SEM and TEM images 0of CCNU ........coccvieiiriiniiiiniceccnecseeeeneeieee 6
Figure S6. XPS spectra of the as-prepared photocatalysts...........cccceevvveeiieriieniiennennnen. 7

Figure S7. The plots of (ahv)!? versus the photon energy (hv) of CCNA and CCNU..8
Figure S8. The distribution of S and Pt nanoparticles over CCNA/CCNU.................... 9
Figure S9. N, adsorption-desorption isotherms of the as-prepared photocatalysts .....10
Figures S10-17. GC-MS data of alcohols and corresponding products........................ 11
Table S1. The organic element analysis for various samples ............ccccecevvienieeiennne. 19
Table S2. Summary of photocatalytic performance over graphitic carbon nitride based
oF 1] | 4] £ PRPP 20

RETETENCE .o 21


mailto:yanglin.chen@ntu.edu.sg
mailto:chmcgk@nus.edu.sg

~

J

Figure S1. The photographs of (a) urea powder, (b) ammonium thiocyanate powder, (¢) DES liquid

consisting of urea and ammonium thiocyanate, (d) slurry consisting of urea, ammonium thiocyanate,
NaCl and KCI.



Figure S2. (a) TEM image of CNA/CNU, (b-e) EDX images of C, N and S elements.
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Figure S3. (a) SEM and (b-c) TEM images of CCNA, (d) EDX images of C, N, S, Na and K

elements.
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Figure S4. The EDX images of C, N, S, Na and K elements in CCNA/CCNU.
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Figure S5. (a) SEM and (b-c) TEM images of CCNU, (d) EDX images of C, N, Na and K elements.
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Figure S6. XPS survey spectra (a), high resolution XPS spectra of (b) Cl 2p and (c) O 1s regions of
the as-prepared photocatalysts.
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Figure S7. The plots of (ahv)!? versus the photon energy (hv) of CCNA and CCNU.
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Figure S8. The distribution of S and Pt nanoparticles after photodepositing 0.3 wt% Pt on
CCNA/CCNU (red dots: S; bright dots: Pt nanoparticles).
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Figure S9. (a) N, adsorption-desorption isotherms and (b) the corresponding pore-size distributions

of the as-prepared photocatalysts.
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Figure S10. GC-MS data of benzyl alcohol and corresponding product.
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Figure S11. GC-MS data of 4-methyl benzyl alcohol and corresponding product.
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Figure S12. GC-MS data of 4-methoxybenzyl alcohol and corresponding product.
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Figure S13. GC-MS data of 4-chlorobenzyl alcohol and corresponding product.
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Figure S14. GC-MS data of 4-nitrobenzyl alcohol and corresponding product.

175



6x10°

o]
5x10° -
o
\

4x10° 4

Abundance
[#%]
F]
=
=
=
A

[3nd
sl
—
=
=
1
3
)
n
e
=
=
=
1S}
o
B

1x10° 4

0 : - ; T
25 5.0 1.5 10.0 12.5 15.0
retention time (min)

79 107 105 O
100 4 OH 100 4 1]
g 80 ©)\ 2 804 77
£ g
3 <
g El
2 60 1 —g 60
< =
] »
g £ w0
40 £ 404
3 122 é 120
51 51
20 1 201
u-lL' S . .lJl . . 0 Hl—a ':*“I- — . T
50 75 100 125 150 175 50 75 100 125 150
m/z m/z

Figure S15. GC-MS data of 1-phenylethanol and corresponding product.
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Figure S16. GC-MS data of 1-(4-methoxyphenyl)ethanol and corresponding product.
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Figure S17. GC-MS data of cyclohexanol and corresponding product.
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Table S1. The organic element analysis for various samples

Sample Cwt%) NWwt%) H(wt%) aton(lji/cl\iatio
CNA/CNU 33.74 57.08 1.94 0.69
CCNA 26.94 43.26 2.14 0.73
CCNA/CCNU 26.23 41.83 2.00 0.73

CCNU 25.99 41.82 1.89 0.73




Table S2. Summary of the selective photocatalytic oxidation of benzyl alcohol over graphitic carbon
nitride based catalysts.

T t Y  Enhanced
Photocatalyst Oxidant Light source Ref.
cC) () (%) factor“

Xe lamp
CCNA(0.9) 0O, (1 bar) 35 9 68 1.9 [1]
(300 W, A>420 nm)
Xe lamp
C;N4 nanosheet O, (1 bar) 25 4 9 2.6 [2]
(300 W, A>420 nm)
Xe lamp
CCN 0O, (1 bar) 60 4 48 6.5 (3]
(300 W, A>420 nm)
BCN-500 O, (1 bar) 400 nm LED light 60 4 69 2.0 [4]
Xe lamp
CN aerogel 0O, (1 bar) r.t? 8 70 5.1 [5]
(300 W, 2>420 nm)
Xe lamp
mpg-C;Ny 0O, (8 bar) 100 3 57 - [6]
(300 W, 2>420 nm)
Wi3040/CN O, (1 bar) 500 W Xe lamp 25 1 40 2.1 [7]
BiVO4/g-CsNy O, (1 bar) 250 W Hg lamp 25 16 63 2.8 [8]
W lamp
mpg-CsNy/NHPI O, (1 bar) 25 28 43 2.2 9]
(250 W, 2>420 nm)
Xe lamp
NiPc-FePc/BCN O, (1 bar) 30 6 39 4.8 [10]
(300 W, 2>420 nm)
This
CCNA/CCNU  Air (1 bar) 9.5W LED 28 5 85 17.0
work

@ Compared with their pristine graphitic carbon nitride.

b r. t.= room temperature.
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