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The photodegradation and by-products of the gascous toluene with TiO, (P25) and short-wavelength UV
(UV2s4s185nm) radiation were studied. The toluene was decomposed and mineralized efficiently owed to the synergistic

effect of photochemical oxidation in the gas phase and photocatalytic oxidation on the TiO, surface.

The toluene by

the UVisi+igsam photoirradiated TiO; were mainly mineralized CO; and CO, but some water-soluble organic inter-
mediates were also formed under severe reaction conditions. The ozone and secondary organic aerosol were produced
as undesirable by-products. It was found that wet scrubber was useful as post-treatment to remove water-soluble organ-
ic intermediates. Excess ozone could be easily removed by means of a MnO. ozone-decomposition catalyst. It was al-
so observed that the MnO, catalyst could decompose organic compounds by using oxygen reactive species formed in

process of ozone decomposition.
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Table 1. Operating conditions for GC analysis

Oven temperature 80 °C

Injector temperature 120 °C
Detector temperature 200 °C

Carrier gas (He) 10 mL/min
Make up gas (No) 40 mL/min
Detector (FID) i?rggoénL n{LH;lr?un

Table 2. Operating conditions for GC analysis and meth-
ane converter for CO; and CO

Oven temperature 80 °C

Injector temperature 120 °C

Detector temperature 130 °C

Carrier gas (He) 35 ml/min
Detector (FID) ﬁ; 4;)08nL m/f}l;m
Ni catalyst temperature 350 °C

Table 3. Operating conditions for GC/MS analysis

Oven temperature 50°C(2 min)—>30°C(min"")
program —120°C(0 min)—>250°C(8 min)
Injector temperature | 250°C

Interface temperature | 230°C

Carrier gas (He) 3.7 mL/min

Mass range 35~350 mass

Injection volume 2 mL

Sample cleaning 6 mL, 5 times

Solvent cleaning Acetonitile, 7 times
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Table 4. Removal of toluene and yields of decomposmon products in some reaction conditions with and without

TiO2 under UVsi+1850m irradiation™

Run . Concentration, Conversion Product yield (%)

VOC TiOy . . =
number residence time (%) CO; CO WSsOC™?
Run 1 CiHs Without 10 ppmv, 33 s 89.1 489 245 10.6(+8.4)
Run 2 C7Hs With 10 ppmv, 33 s 935 74.1 16.1 6.0(x4.2)
Run 3 C7Hs With 4 ppmv, 33 s 99.0 75 17.1 8.5(+2.2)
Run 4 C7Hs With 20 ppmv, 33 s 79.1 69.3 126 12.8(#5.1)
Run 5 C7Hs With 10 ppmv, 165 s 799 62.4 135 19.3(x5.0)

1) RH, ca. 40 - 50%.
2) WSOC, water-soluble organic compounds.
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