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Analysis of volatile organic compounds ( VOCs) and their atmospheric chemical
reactivity in ambient air around urban traffic roads in Hangzhou
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Abstract: Volatile organic compounds( VOCs) in the ambient air were measured around main types of urban traffic roads ( tunnel expressway trunk road
and brach) from October 2010 to July 2011 in Hangzhou China. The results showed that VOC concentration around the traffic roads was much higher
than that in scenic spot and the concentration decreased with the decrease of vehicle flow rate. Source apportionment results indicated that the VOCs in
Hangzhou mainly came from anthropogenic sources including vehicle emission solvent evaporation biomass fuel and coal burning. The VOCs around the
traffic roads were mainly influenced by vehicle emissions while the VOCs in scenic spot were more readily impacted by biomass fuel or coal burning. The
concentration and chemical reactivity of VOCs around expressway was the highest in summer and lowest in spring which was influenced by vehicle
emissions temperature biogenic VOC and topographic conditions. Alkenes and aromatic compounds from the vehicle emissions contributed more than
80% of the VOCs reactivity in the air around all kinds of the traffic roads suggesting that the VOCs reactivity in ambient air in Hangzhou was determined
mainly by vehicle emissions. In summer and autumn the emission of isoprene from plants increased the VOCs reactivity in the air around roads
remarkably.
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Table 1  Ten most abundant VOC species in the air on different types of roads and scenic area in Hangzhou
18.18% 11.05% 10.79% 21.19% 12.78%
7.77% 7.31% 10.47% 10.19% 9.15%
5.85% 7.03 9.28% 6.04% 7.82%
5.79% 4.91% 7.42% 3.59% 7.60%
4.89% 4.69% 4.30% 3.45% 2 2 4- 7.19%
4.24% 3.73% 4.22% 3.40% 6.07%
4.01% 3.44% 3.61% 2 2 4- 3.30% 5.42%
2 3- 2.98% 3.29% 3.38% 3.15% 1- 4.32%
3- 2.91% 2.99% 2.95% 2.85% 3.66%
2.82% 2.43% 2.56% 1- 2.68% 3.54%
( Scheff
et al. 1993) . VocC
. - C, ~ Cq ( Liu et al. 2008) .
VoOC VOC
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Table 2 Ten VOC species with relatively higher atmospheric chemical reactivity in the air on different types of roads and scenic area in Hangzhou
22.00% 21.39% 2- 12.74% 2- 20.10% 67.81
2- 11.65% 2- 12.52% 2- 11.50% 18.01% 1- 16.08
1- 9.33% 2- 9.68% 2- 10.90% 2- 10.98% 1- 3.08
2- 8.89% 1- 8.44% 1- 7.70% 1- 10.01% 2.18
7.07% 2- 7.43% 7.44% 1- 8.46% 1.76
4.11% 2- 5.61% 2- 6.10% 7.66% 1.68
3.62% 3.09% 1- 5.55% 2- 6.25% 224 1.16
12 4- 3.26% 3.06% 4.52% 1- 2.39% 0.87
135- 2.70% 1 3- 2.69% 1- 4.02% 1.81% 0.77
2.47% 2.50% 3.97% 1.77% 0.71
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Table 3 Ten most abundant VOCs species in mass and chemical reactivity on expressway
8.89% 10.91% 11.05% 6.53%
6.48% 9.21% 7.31% 5.72%
5.04% 5.74% 7.03% 4.37%
4.93% 5.01% 4.91% 3.68%
4.73% 4.95% 4.69% 3.22%
2 3- 4.29% 22 4- 3.76% 3.73% 3.15%
3.90% 2.96% 3.44% 3.03%
3.85% 2.81% 3.29% 2.86%
3.80% 2.64% 2.99% 2.73%
2.99% 2.44% 2.43% 2.65%
7.34% 2- 9.31% 21.39% 1 3- 10.90%
- % 7.29%  1- 8.94% 2- 12.52% 1- 6.93%
13- 6.37% 2- 8.34% 2- 9.68% 2- 6.60%
6.35% 13- 7.29%  1- 8.44% 5.96%
2- % 6.00% 1- 7.06% 2- 7.43% 2- 5.17%
5.57% 2- 5.19% 2- 5.61% 2- 4.69%
5.15% 4.97% 3.09% 1- 3.82%
135- 4.53% 4.78% 3.06% 3.62%
1- 4.35% 13 5- 4.52% 1 3- 2.69% 3.62%
4.26% 3.71% 2.50% 12 4- 3.42%
VocC VoOC
( 28.9 C) (
N VoOC ; 2008) ; N
(20.2 C) vOC
(17.4 C) (6.6 )
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