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Abstract

This study evaluated the photocatalytic oxidation efficiency of volatile organic compounds by Cu,O -TiO, under
visible-light irradiation. Cu,O-TiO, was synthesized by an ultrasonic-assisted method. The XRD result indicated successful
p-n type photocatalysts. However, no diffraction peaks belonging to TiO, were observed for the Cu,O-TiO,. The Uv-vis
spectra result revealed that the synthesized Cu,O-TiO, can be activated under visible-light irradiation. The FE-TEM/EDS
result showed the formation of synthesized nanocomposites in the commercial P25 TiO,, the undoped TiO,, and Cu,O-TiO,
and componential analysis in the undoped TiO, and Cu,O-TiO,. The photocatalytic oxidation efficiencies of benzene, toluene,
ethylbenzene, and o-xylene with Cu,O-TiO, were higher than those of P25 TiO, and undoped TiO,. These results indicate that
the prepared Cu,O-TiO, photocatalyst can be applied effectively to control gaseous BTEX.

Key words : Cu,O-TiO», P-N type photocatalyst, Photocatalytic oxidation efficiency, Visible light
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Fig. 1. X-ray diffraction patterns of P25 TiO,, undoped Fig. 2. UV-visible spectra of P25 TiO,, undoped TiO,, and
TiOZ, and Cu;O—TiOZ. CLQO-TiOz.

Fig. 4. Elemental mapping images of undoped TiO,, and Cu,O-TiO,.
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Table 1. Specific surface area (Sger), total pore volume, and pore size of P25 TiO,, undoped TiO, and Cu,O-TiO

photocatalyst
Photocatalyst Sper, m* g’ Total pore volume, cm’® g! Pore size, nm
P25 TiO, 67.0 0.41 16
Undoped TiO, 127.1 0.33 39
Cu,O-TiO, 121.1 0.32 47

Cu,07} =335 TiO,2} P25E v|wEAst A3} Cu,O
T oz glste] Aol Aol LEhton, Cu,05
LEgSEA] XA, CuyO-TiO, 3o ofste] e-det
undoped TiO. Th: Z8opo] Lefie}. ot P25
O] Wi=-7H(band-gap)23.2 eVE LERGE S ™, undoped
Ti0,2] 7% 3.11 eV 1831 Cu,O-Ti02] 5% 3.0 eV
T4 I Cu0-Ti0, 0] 79 ARl Follx] 233}
== P259} undoped TiO2] Trel 74l ool
s ol 4 e BBk

Fig. 33} Fig. 404 FE-TEM/EDSE o]&3}o]
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4= 3dek ofef Rk} A7) P250 A= 30 nm o}
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o, CuO-TiOy0f| theh A2} Cudart Ad54 e
T =350 Qe 2 2Rl & 4= QI

Table 194+ P25, undoped TiO, I1&]al
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o] A H|FEHA 0] 423 ¥l 21 07 Al EITh
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WS 2x}5te] e 2t h™7ke] A 23K recombination) A%
£ &I 4= Q)= PL spectroscopy 4] AXNE Fig. 5
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A5 FHoll l=Z=A7 1A =W of7 ] dHi(excited state)©]
e 7} oA HIEPSE 2 P EiA s oy A] e
5 A5t eot h'7ke] g s 2RIS 4= A
Hr} 72 A3} Cu0-TiO,ol] e} h'7ke] Ajdgto] 7%
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Fig. 5. Photoluminescence emission spectroscopy of P25
TiO,, undoped TiO,, and Cu,O-TiO..
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Fig. 6. Photocatalytic oxidation efficiencies (POE, %) of benzene, toluene, ethylbenzene, and o-xylene as determined

using P25 TiO,, undoped TiO, and Cu,O-TiO..
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g. 7. Photocatalytic oxidation efficiencies (POE, %) of benzene, toluene, ethylbenzene, and o-xylene as determined
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Fig. 8. Photocatalytic oxidation efficiencies (POE, %) of benzene, toluene, ethylbenzene, and o-xylene as determined using

Cu,0-TiO; according to flow rate (L/min).

2to] W] o]Fojx|3l(Gerven et al., 2007), o]} gt
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7o) F43] AgEA ekgol Z]elat due Algick
(Yang et al., 2007; Lee et al., 2012).
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ofl WA b, 12 Qe o 2. gEae] Skgol
Wobd A7lEgo] asbl Brkzhao and Yang,
2003). ¥, Aelgrt oS- ke Bk 48 B
B 84| gago] Ho] OH efefzre] gAjo] Aefaiom
s o2 iy 0| A7l %ol Hotx A Hek
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g. 9. Photocatalytic oxidation efficiencies (POE, %) of benzene, toluene, ethylbenzene, and o-xylene as determined
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