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Preliminary Study on Odor Pollution of
Volatile Organic Compounds in Subway Stations: Case Studies in Southern China
Meng Jinling! Lv Xinba? Wei Pian?> Wang Zhengqiang? Guan Jun?
( 1.Guangzhou Metro Design & Research Institute Co., Guangzhou, 510010;
2.School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing, 210094 )

[ Abstract]  1In order to deeply study the characteristics of odor pollution in underground subway stations, 13 subway stations
were randomly selected to conduct on-site measurements on volatile organic compounds (VOCs) in their platform air and other
associated spaces. The results showed that a total of 12 odor VOCs were targeted by individual order characteristics among 26 main
detected VOCs, with the concentrations ranging from 0.36-7.62 pg/m?® and the Odor Activity Values (OAVs) ranging from 0.00-1.27.
The perception risks of VOC odors in the tested sites were found to be quite low with a few exception. Two case analyses further
indicated that nonanal was found to have a single VOC odor risk (OAV=1.27) only in the older station platform air, which
contributed the most to the total odor density than other target VOC species in the case platform. The overall odor perception risk at
the older station (SOAV=5.78+2.91) was much higher than that of the newer station (SOAV=0.54+0.20), possibly affected by the
platform, the tunnel and outside air. This study could provide a reference for in-depth understanding of odor pollution in subway
stations.

[Keywords] subway station; VOCs; odor substances; odor risk assessment; field study
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Table 1 The main VOC detected on the platform and its concentration range (pg/m®) (N=13)

VOC Yfii Bk R /NP VOC ¥ BE R RRIRE /NI
GIE S 14.60 31.51 6.73 M T e 1.06 3.36 0.38
Hof 7.62 13.72 2.91 K 0.99 3.29 0.42
TR T T 3.38 6.75 1.47 IR 0.93 2.56 0.28
A 2.97 5.23 1.12 1% 0.89 2.86 0.37
LR 2.6 4.84 1.18 3-LHEFZR 0.62 1.09 0.31
P S 1.98 3.06 1.35 2-MGER T IR 0.52 1.93 0.15
2-Z KO 1.80 3.44 1.09 AR 0.30 0.80 0.00
D-Fri 4 1.69 3.08 0.65 TR 1.28 2.75 0.00
PN 1.52 4.75 0.61 1-THE 0.36 1.48 0.00
% 1.29 2.23 0.80 WG 0.72 1.51 0.20
B 1.10 3.71 0.23 + ke 0.68 1.35 0.60
YA 2.11 5.25 0.64 I 1.64 2.61 0.98
KR 8.13 19.68 1.67 Bk 0.81 1.54 0.48

TVOC 133.26 216.48 79.18

22 & HFRRH VOCs

AR A FEHTE 1 7 R B (i 05100, gk — 205
IR 26 M EE VOC K HdEAT i Al OAV {1t
S, HiE 12 B H FRSFR VOCs K OAV fHYEH,
m=E 2 fron. GRER, HEZEREEHEHN
0.36-7.62ug/m*, OAV {HIE A 0.00-1.27, H K%

BONT 1.00, £ EIR 13 AN, A SRR
RS SRR . FERER], ERTA H AR R VOCs
L, BRI K OAV EH KT 1.00, HEMFHAE 5
M3k 25 B A — 58 1) S R BN AU o A, B e
AR SH IR . RES [, bk
FHoAth H AR VOCs 11 57 R SR XURS AR SR A7 AES1
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#2 BIRFRVOCERYEEOAVETER (N=13)
Table 2 Target odor VOC pollutants and their OAV value range (N=13)

VOC i BI1E S FN =) SR (A VOC Wi ¥E &K ®BD SR (A
OAV ~ OAV  OAV  (pg/m?®) 09 OAV  OAV  OAV (ug/m?®) 03

STEE 003 0.05 0.01 274.9 HI 0.01 0.02  0.00 162.73

N @ 0.04 0.08 0.02 82.97 7% 0.06 0.18 0.02 16.08

2-Z 50 0.02 0.05 0.01 75.58 3-ZHEHR 0.01 0.01 0.00 96.58

D-Frig A 0.01 0.01 0.00 231.1 2-NER T I 0.17 0.61 0.05 3.15
T 0.06 0.20 0.03 23.53 T 0.59 127  0.00 2.16

IR TER  0.09 0.27 0.03 12.45 1- T 0.00 0.01  0.00 125.74
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ui A (2w FrA W ) SOAV {H (SOAV=A]
5.78+2.91) ¥ T3k B GHii ) (SOAV=0.54+0.20),
B 323 (10 e A S R LR oz v T o BB Ak, T
uli B B AU SOAV 34/ T 1.00, HAFLER
SRR/ MG S, o A RS IE A5 S
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Table 3 The mean concentration (ug/m?) and OAYV value level of target odorous VOC substances at each

measuring point of the case site

b A i B
~ e ke BiE Fig i g AN uhE uiE Bl BRiE uhgh  ukgh
HARSSRR . . . . ,
WE  OAV WK OAV  IKE  OAV  IKE OAV KE  OAV WE  OAV
Wb — FER 3.08  0.01 3.55 0.01 2.37 0.01 623 0.02 6.54 0.02 6.66  0.02

LR T Mg 129 002 229 0.03 0.83
2-2 KO 344 005 473 0.06 4.66
D-1745 M 1.69 001 543 0.02 0.66
PN 475 020  6.77 0.29 4.53
LTRAN T T 1.65 0.13  0.64 0.05 0.00
B 113 0.01  0.86 0.01 0.51

0.01 2.06 0.02 2.06 0.02 2.27 0.03
0.06 1.96 0.03 2.82 0.04 0.29 0.00
0.00 0.92 0.00 0.85 0.00 0.53 0.00
0.19 1.92 0.08 2.65 0.11 0.57 0.02
0.00 0.62 0.05 0.60 0.05 0.82 0.07
0.00 0.89 0.01 1.29 0.01 0.55 0.00
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HRI RS ENSERERVOCHIRMERE (ngm®) ROAVEKFE
A i B
P Wi e BE O BE s W e e RBE Bk A shsb
W OAV  JKE  OAV  KE  OAV  KkE OAV KE OAV  KE OAV
LR 286 018 414 0.26 171 011 038 002 078  0.05 079  0.05
3-ZFEH 074 001  5.87 0.06 029 000 069 00l 000  0.00 074 001
2-AERTEE 155 049 9.58 3.04 3.44 .09 032 0.10 039 0.12 0.54 017
T 275 127 26l 121 159 074  1.03 048 0.0  0.00 0.00  0.00
I-THE 148 001 771 0.06 057 000 000 000 000  0.00 0.00  0.00
IR * 0.00 0.00 074 4.39 0.55 326 000 0.00 0.00 0.00 0.00  0.00
SOAV 2.39 9.49 5.47 0.82 0.42 0.37
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Fig.2 The odor contribution of the main target VOCs at

each measuring point of the case site
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