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Fig. 1 Photocatalytic reaction system for formaldehyde
degradation
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Fig.2 XRD patterns and Raman spectra of g-C;N,, rGO/g-C,N, and AuPt/rGO/g-C;N,-3
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Fig. 5 UV-visible diffuse reflectance spectra, photoluminescence spectra and fluorescence decay of
g-C;N, and g-C;N,-based composites
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Fig. 6 Photocurrent curses and EIS spectra of g-C;N,, Au/rGO/g-C;N,, Pt/rGO/g-C;N, and AuPt/rGO/g-C;N,
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Fig. 7 Photocatalytic performance of formaldehyde degradation and CO, conversion over g-C,N, and g-C,N,-based composites

under full spectra and visible light conditions

# 1 AuPt/rGO/g-C,N, HEWFISCEIREN ¢g-C,N, REE &/ BN
Table 1 Comparison of the AuPt/rGO/g-C,N, photocatalyst with the previously reported ones

byl JEUR JefEfbi i/ mg WAL/ (mgm”®)  FRERERSR/% SCHk
Ag,PO,/g-C\N, 420 nm LED 50 0.5 22.4 [34]
g-C,N,@HN 35 W kT 2450 3 86.9 [35]
Zflg-CN, 585 nm LED 500 0.45 56.32 [36]
g-C,N,-TiO,/zeolites 300 WiRAT 150 0.9 90 [37]
TiO,@g-C,N,/SiO, 300 WARLT 15 83.5 [38]
g-C,N,-Ag/SiO, 8WFIJELED 500 0.5 65.6 [39]
Ni/Ag/g-C;N, 300 Wk 0.5 90.19 [40]
g-C;N,-TiO, 365 SEAMT 300 128 94 [41]
2-C;N,/Bi/BiOBr v 100 160 80 [42]
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Preparation of nano-Au alloy/reduced graphene oxide/g-C;N, composites and
their application in indoor volatile organic compound treatment
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Abstract Photocatalytic technology is expected to become an ideal pollution control technology for solving air
pollution due to its direct utilization of solar energy, mild reaction conditions, no secondary pollution, and ability
to degrade almost all organic pollutants. On the basis of synthesizing g-C,N, nanosheets, reduced graphene
oxide (rGO) and AuPt bimetallic nanoparticles were respectively combined with g-C,N, to fabricate
AuPt/rGO/g-C;N, photocatalytic composite. The crystal structure, morphology, electronic structure, optical and
interface properties of AuPt/G/g-C,N, were analyzed by techniques such as XRD, Raman, TEM, XPS, DRS, PL
and electrochemical testing. The formaldehyde degradation performance by AuPt/rGO/g-C;N, was assessed
under full spectra or visible light conditions. The results indicated that AuPt/rGO/g-C;N, exhibited excellent
photocatalytic performance and stability, mainly due to its expanded visible light absorption capacity, effective
separation of photogenerated carriers, and extended lifetime of photogenerated carriers. Under full spectra and
visible light irradiation, the degradation rates of formaldehyde over AuPt/rGO/g-C,N, were 96% (90 min) and
97% (150 min), respectively. The conversion rates of CO, were 82% and 77%, respectively. The corresponding
apparent first-order reaction rate constants for formaldehyde degradation were 0.0355 and 0.0232 min ™', which
were 12.5 and 15.5 times that of g-C;N,, respectively.

Keywords photocatalysis; formaldehyde; carbon nitrate; rGO; bimetallic nanoparticles
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