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Fig.1 The N, photofixation ability over as-prepared catalysts (a), N, photofixation ability of P(M)-GCN using AgNOj as the electron
scavenger (b) or in aprotic solvents DMF and DMSO (c), N, photofixation ability of P(M)-GCN under different pH value (d),

the mass spectra of the indophenol prepared from different atmosphere (e) and the comparison of N, photofixation ability
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Fig.2 XRD patterns (a), UV-Vis spectra(h), and N, adsorption-desorption isotherms (¢) of as-prepared catalysts
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K13 GCN(a), M-GCN (b), P(A)-GCN (c) & P(M)-GCN (d) AL 448 M 5 15T R
Fig.3 SEM images of GCN (a), M-GCN (b), P(A)-GCN (¢) and P(M)-GCN (d)
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Table 1 The C/N ratio of as-prepared catalysts calculated by

element analysis

Sample C/N ratio
GCN 0.669
M-GCN 0.669
P(A)-GCN 0.678
P(M)-GCN 0.686
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Fig.8 The N, photofixation ability of GCN and P(M)-GCN under

different wavelength
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The Effect of n- 7~ Electronic Transitions on the N, Photofixation
Ability of Phosphorus Doped g-C;N, Synthesized by
Microwave Treatment

GUAN Yuan-hao, BAI Jin, HU Shao-zheng*, WANG Fei, ZHAO Yan-feng
( School of Chemical Engineering, Liaoning Petrochemical University, Fushun 113001, China )

Abstract: In this work, phosphorus doped g-C;N, with outstanding N, photofixation ability was prepared via
microwave treatment. XRD, N, adsorption, UV-Vis, SEM, XPS, ESR and PL were used to characterize the as-
prepared catalysts. Combining the P doping with microwave treatment, the planar and symmetric heptazine units in
2-C;N, was destroyed. This causes that the n- 7 * electronic transition becomes allowed. The remarkable red shift of
absorption edge from 465 to near 600 nm was observed, leading to the obviously promoted visible light absorption.
The synergy effect of P doping and microwave treatment also enhances the surface area and separation efficiency of
electron-hole pairs. The as-prepared catalyst displays the highest NH," concentration of 6.5 mg-L"+g ™", over 13.5
times higher than that of neat g-C;N,, as well as the excellent photocatalytic stability. This work provides a new way
to expand the photoresponse range of the catalyst.

Key words: g-C;N,; n-7r * transition; microwave treatment; N, photofixation; P doping



