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Measurement of Volatile Organic Compounds Concentrations
in the Air of a Highway Tunnel
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Abstract

In this study, a total of 10 volatile organic compounds (VOCs) including BTEX were determined in the inside

and outside of a highway tunnel in order to evaluate the emission profile of automobile exhaust with respect to the

concentrations, relative ratio and correlation coefficient of target analytes. In addition to VOCs, CO CO; and NO,

were measured simultaneously. The results of this study indicated that the most abundant compound was toluene

followed by benzene and m+p-xylenes, and the correlation coefficients between VOCs except styrene were higher

than 0.96. The concentration ratio of toluene, ethylbenzene, xylenes with respect to benzene measured in the inside

of tunnel was 1.5, 0.13, 0.74, respectively. Such ratios were found to be very similar to those measured in tunnels in

the USA.
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Fig. 1. Typical GC chromatograms of VOCs samples collected in inside and ouside of a highway tunnel.
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Table 1. The concentrations of air pollutants in inside and outside of tunnel.

Air Pollutants Inside (n=9) Outside (n=3) RaFio of Inside to
Mean + S.D Mean + S.D Outside Mean Levels
Benzene (ug/m*) 167 £ 23 09 £ 0.1 18.6
Toluene (1Lg/m?) 251 £32 1.6 £0.2 157
Ethylbenzene (Ug/m?) 22 +£04 03 £ 0.1 73
m+p-Xylene (lg/m?) 88 + 1.9 05 x£0.1 17.6
Styrene (pug/m?*) 1.0 £0.2 02 =01 5.0
o~Xylene (ug/m?) 35 +07 04 =01 8.8
1, 3, 5-Trimethylbenzene (Lg/m?) 25+05 03 x£0.1 8.3
1, 2, 4-Trimethylbenzene (Lg/m?) 69 + 1.2 05 £0.1 13.8
Naphthalene (ug/m?) 2.0 £ 05 03 £ 0.1 6.7
CO (ppm) 83 +05 ‘ 0.5 £ 0.1 16.6
CO: (ppm) 790 + 54 220 + 30 3.6
NO: (ppb) 893 =+ 35 13+ 2 68.7
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