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Kinetic Behavior of Visible Light Photocatalytic Oxidation of
Propylene for N-Doped Nano-TiO,
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Abstract: N-doped TiO, (anatase) with high visible light photocatalytic activity was prepared by treating nanotube
titanic acid (NTA) in NH; flow at different temperatures. The crystalline structure of N-doped TiO, determined by XRD
was anatase when the treating temperature was higher than 400 ‘C, however, a new phase (TiN) emerged at 700 “C. The
UV-Vis diffuse reflectance spectra (DRS) display that N-doped TiO, has a continuous absorption at A =400 nm. The
photocatalytic activity of the N-doped TiO, was determined by the photocatalytic oxidation of propylene under visible
light irradiation. The highest photocatalytic activity was obtained for the catalyst treated at 600 C in NH; flow, which
was active even under A=500 nm, its kinetic behavior was accordant with the first order reaction formula.
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Fig.1 Experimental equipment of photocatalytic
oxidation of propylene
1) feed gas cylinder; 2) gas regulator; 3) gas reset valve; 4) drying-tube
(filled with anhyrous magnesium perchlorate); 5) chamber; 6) xenon
lamp; 7) water cell; 8) filter; 9) catalyst; 10) glass plate; 11) quartz
reactor; 12) soap film flowmeter; 13) six-way valve; 14) gas

chromatograph; 15) distilled water
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2 NTA 71 N-NTA(400-700) # &K 5 E
Fig.2 TEM images of NTA and N-NTA (400-700) samples
(a)NTA, (b)N-NTA400; (c)N-NTAS500; (d)N-NTA600; (€)N-NTA700. Nanotube titanic acid (H,Ti,0;* H,O) is denoted as NTA. The products
obtained by treating NTA in an NH; flow for 4 h at different temperatures are denoted as N-NTA (400-700).
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Fig.3 UV-Vis diffuse reflectance spectra of
different samples
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Fig.4 Change of AR of N-NTA samples at 450 nm
with NH; treating temperature
R: reflectivity, AR=R(NTA-R(N-NTA(400-700))
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Fig.5 XRD patterns of NTA and N-NTA(400-700)
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Fig.7 Change of C;H; remove rate of sample
N-NTA600 with time
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