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Fig.1 TEM of K-Mn-CN-0.8 and corresponding element mapping
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Fig.3 N, adsorption desorption thermodynamic spectra (a) and pore size distribution (b) of the catalysts



46 s T i

o537 %

AFL T EAEPTE 2~60 nm YT H A .
Bifi 5 KMnO, 75 55 (038 i, #5142 i AL AL
BTG, (B RILRHBEZ 8, k1R,

KMnO, 7 J5 23774 Mn (584610, 352 g-CoN, 138
or/IML, BT LRI FLA), iU
IEESE 2 G R SUERES PN

=1 ELFE ISR
Table 1 Physical properties of the catalysts

Catalyst Surface area /(m’+g ") Pore volume /(cm’+g ") Pore diameter /nm

g-C3N, 46.48 0.16 13.94
K-Mn-CN-0.4 23.27 0.13 18.30
K-Mn-CN-0.8 18.24 0.08 21.93
K-Mn-CN-1.2 8.69 0.06 25.74
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Table 2 Elemental analysis results and the ICP analysis for various samples
Elemental Analysis 1cp
Catalyst
N/% Cl% 0/% K/% Mn/%
2-C3N, 59.30 32.81 11.22 0.00 0.00
K-Mn-CN-0.4 53.27 29.90 9.37 3.00 5.05
K-Mn-CN-0.8 49.85 28.16 10.46 3.56 7.44

K-Mn-CN-1.2 48.37 2743 10.04 4.14 7.89
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Fig.6 UV visible diffuse reflectance spcetra of catalysts (a), Mott Schottky diagram (b), 350 nm excitation fluorescence spectrum (c)

and electrochemical spcetra (d)
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Fig.7 Photocatalytic CO,-reduction performance of the catalysts(a) and time courses of photocatalytic

activity for CO and CH, production over K-Mn-CN-0.8 in another repeated four runs(b)
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Preparation of K and Mn-modifed g-C;N, Photocatalyst by a Facile
One-pot Calcination Method for Enhanced Photocatalytic CO,
Reduction

TANG Li-ping, ZHANG Hui-ming, GUO Wen-jie, HU Ying-ying , JIA Jing-jing
(School of Chemical Engineering and Safety Engineering, Binzhou University, Binzhou 256603, China)

Abstract: K and Mn-modifed g-CsN, composites were prepared by one-pot calcining method with urea and KMnO,

as precursor, and applied to photocatalytic CO, reduction. The systematic characterization results of XRD, FT-
IR, TEM-EDS, XPS revealed that the K and Mn elements were co-doped into the CN framework successfully to
form n- * conjugate forms and a part of Mn element existed in the form of MnO,. The main products of CO and

CH, were detected by chromatography. The yields of CO and CH, of K and Mn-modifed g-CsN, were 4.66 and 0.59
pmol g™ respectively, which is 1.82 and 2.18 times higher than that of pure g-C;N,. The improved photocatalytic

degradation property of K and Mn-modifed g-C;N, were mainly benefited from the extended visible light utilization,

the accelerated separation and transfer of photo-induced charge carriers.

Key words: photocatalysis; CO, reduction; g-C5N,; co-doped



