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Study on the volatile organic compounds and suspended microorganism in a
high-speed train passenger cabin
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Lee, Jong-Beom

ABSTRACT
The public interest on the indoor air quality of a high-speed train passenger cabin is drastically increasing
due to the sealing of cabin. In this study, the concentration of volatile organic compounds and suspended
microorganism in the high-speed train passenger cabin was investigated. There have been many studies on
the indoor air quality of the high-speed passenger cabin, but the study on the indoor air quality without
boarding of passengers were hardly carried out. As a result, it was very difficult to identify the exact source
of air pollutants in the cabin. In this study, the indoor air quality of passenger cabin without any passengers
was investigated so that the contribution of passengers as the source of various pollutants could be estimated.
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19 1. Sampling of VOC
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19 2. Sampling of suspended
microorganism by using a RCS

air sampler in the cabin.

1% 3. Incubated agar strip of sampled 3 4. Incubated agar strip of contact

air for bacteria (above) and fungi slide for bacteria (above) and fungi
(below). (below).
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1% 5. The variations of temperature and

humidity in passenger cabin
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1% 6. The variation of TVOC concentration

in passenger cabin
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X 2. The concentrations(ug/m’) of volatile organic compounds in passenger cabin.

Pollutant | Benzene | Toluene |Ethylbenzene | m,p—Xylene | Styrene |o-Xylene b~ Trimethyl
benzene

luxury | 79 3.23 0.72 1.81 0.75 0.85 0.80

room

general | 57 3.66 0.75 1.54 0.85 0.71 0.62

room
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¥ 3. The concentrations(ppb) of formaldehyde in passenger cabin.

Measuring time 1 2 3
luxury room 55 (67.485 ug/m’) 35 (42.945 ug/m') <10
general room <10 <10 -

¥ 45 AN Ao JAFFe BRUA8E TS RCS air samplerE o] &3t $A43% A3
2 uehd ol Pf VAR FEE dudie] 9 BFE 1845 CFU/Mmelw, A7 45 B
76.3 CFU/m olth, 24 W2 WitalA w4skn sle Augrd wel dd gFelgAae of
UAgh B A7 AE AFxed 5 HA /1EXQ 800 CFU/mBETE o We Fx2 Uehy
o o] Avke Fahel S40] g FEelN nhdate] Ad ) nARe] g Ay FeAwE )
$ e 4 & Ak
3t 4. Concentration of suspended microorganism in the indoor air of passenger cabin.
. . 1st class 2nd class
Class Measuring time 1 5 3 1 1 5 3 1 Avg
Bacteria Colony 30 25 54 45 14 43 8 17 29.5
Concentration (CFU/m’)| 188 156 338 281 88 269 50 106 |184.5
Funei Colony 3 4 18 7 2 2 6 4 5.8
U8l FConcentration (CFU/m')| 19 | 25 | 113 | 44 | 13 | 13 | 38 | 25 | 36.3

3 5+ contact slideE ©]-&% A4 W ANEAHS F2 wd&d digh Jet+ 4 des Yed
Aotk dukAlte] A9 FFE wAEe] Hy WE7F oF 1,500 CFU/m'gl whde] it oF 3,125
CFU/mZA vlaA = vepseh §7 A= F2 s 25 S0 g3eshA] &S A &35
= AEIRA SAEH HwA YA Yehd Zlo® Holw 3% A gGA] L ogho] AA AT
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5. Concentration of microorganism adsorbed on the seat cover of passenger cabin.
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