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Abstract: The TiO, photocatalytic nanoparticles have been widely used in pavement as cleaning function materials due to
the ability of catching and resolving the air pollutant, which have an excellent prospect. This paper summarizes the applica-
tion research of nano TiO, on pavement for the degradation of vehicle exhaust on the basic of domestic and foreign research in
recent years. Firstly, the photocatalytic degradation mechanism of vehicle exhaust by nano TiO, was introduced. Secondly,
the modification mechanism and the modification effect of nano TiO,were summarized and discussed. Moreover, the studies
on the degradation of NO_ by nano TiO, were introduced, the degradation performance of tail gas and pavement performance
of pavement containing nano TiO, were analyzed. Finally, some problems in this field were discussed, and the development

trend and the application prospect of nano TiO, on pavement for the degradation of vehicle exhaust were prospected.
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Fig. 1  Photocatalytic mechanism of TiO, ! ©!
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Table 1 The modified materials and modification effects for nanoscale TiO,
Modified materials Modification effects Ref.
The band-gap decreases and band-gap energy decreases [13]
Hole and electron recombination is inhibited, band-gap energy is reduced from 3.22 to 0.88 eV [14]
Nitrogen(N) The band-gap energy decreases, hole and electron recombination is inhibited, [15]
the wave range reaches 590~ 680 nm

The nitrogen occupies the space of the lattice of TiO,, the content of rutile increases [16]

Gold ( Au) /palladi Pd
old(Au) p.d adium(Pd) Photocatalytic efficiency is improved, modification effect: Pd>Au>Pt [17]

and platinum( Pt)
Sulfur(S) and nitrogen( N) The band-gap energy decreases, hole and electron recombination is inhibited , (18]
co-doping visible light utilization increases
Cerium( Ce) The number of carriers increases, band-gap energy decreases, hole oxidation capacity is improved [19]
Vanadium( V) and iron( Fe) Visible light utilization increases, the modification effect; Fe>V [8]
Sulfur(S) and carbon(C) co-doping The use of efficiency of light reaches the visible range ( >400 nm) [20]
Iron( Fe) and nitrogen(N) co-doping Visible light utilization increases, the absorption band appears red-shift [21]
Fo¥* The band-gap energy decreases, hole and electron recombination is inhibited , (227
¢ visible light utilization increases

Sulfur(S) and cadmium sulfide( CdS) Catalytic efficiency : nano TiO, composited by CdS>nano TiO, composited by S>nano TiO, [23]
Graphite phase nitride carbon(g-C5N, ) Carrier transfer enhances, hole and electron recombination is inhibited , [24]

visible light utilization increases
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Table 2 Performance indexes comparison of mixtures!*?’

) No TiO, Tio, Technical
Experimental class .
added added requirements
Flyoff loss/% 18.1 18.2 <20%
Run-off loss/ % 0.04 0.04 <0.3%
Friction coefficient 77 79 —
Texture depth/mm 1.32 1.30 —
Dynamic stability/
. . 10 500 10 677 >3000
(times * mm™")
Marshall stability/kN 4.78 8.49 >5
Immersi ssid
mmersion residual 92.5 86.6 >80%
moisture stability/ %
Freezing-thawi
reezing-thawing 9 6.5 >75%

split-strength/ %
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