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Assessment of NO Reduction using TiO, in
Large-Scale Smog Chamber
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Abstract A large-scale environment chamber was built to test the efficiency of NO reduction to apply the real-road
systems using TiO,, which is a relatively inexpensive and easy to handle material in the past 20 years. In general, TiO, is a
semiconductor material with a band gap of 3.2 eV, corresponding to a wavelength of 390 nm. Three types (i.e., power, black,
white block) of TiO, were tested to investigate NO reduction. As a result. power TiO, was shown for the best NO reduction up
to 72% (overall average of 40.8% at 120 min.) rather than white (23.0%) and black block (15.8%) impregnated by TiO,. For an
implication, the inorganic secondary products under the condition of reactive oxygen species from TiO, should be consi-
dered for a further study.
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2016; Carter et al., 2005; Akimoto et al., 1979). TiO,  QIT}(Fang ef al., 2011; Augustynski 1993). 4138 A7
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tive oxygen species, ROS)< FAJSHc} (4] 1~3) (Shi-
raiwa et al., 2011; Tatsuma et al., 1999).
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Fig. 1. Sampling location for TiO, empirical experiment in large scale chamber.
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Fig. 2. (a) Size number concentration in experimental condition, (b) control condition and (c) time series of total number con-
centration for experimental condition and control condition of large scale chamber using SMPS.
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Fig. 3. NO reduction using powder TiO, 400 g in large-scale smog chamber [(a) 133 W/m?, 32°C, 24% (R.H.), (b) 52 W/m?, 25°C,
50% (R.H.), (c) 111 W/m?, 28°C, 46% (R.H.), (d) 118 W/m?, 37°C, 30% (R.H.)].
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Fig. 4. NO reduction using TiO, impregnated white block in large-scale smog chamber [(a), (b) experimental pictures, (c) 76

W/m?,21°C, 71% (R.H.), (d) 126 W/m?, 31°C, 30% (R.H.)].
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Fig. 5. NO reduction using TiO, impregnated black block in large-scale smog chamber [(a) 137 W/m?, 25°C, 47% (R.H.), (b) 110
W/m?, 29°C, 33% (R.H.), (c) 93 W/m?, 23°C, 54% (R.H.), (d) 115W/m?, 29°C, 34% (R.H.), (e) 119W/m?, 28°C, 32% (R.H.)].
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