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Abstract: AMA GCS000BEX was used to monitor the mixing ratio of benzene toluene, ethylbenzene, m,p-xylene, o-xylene, and styrene (BTESX) in the atmosphere of the
northern siburh of Nanjing from January 2014 to December 2016. The temporal variation characteristics of BTESX and the influence of meteorological elements on it were
analyzed, and the characteristic ratio method (T/B) was used to qualitatively analyze the source of BTESX. Finally, the human exposure analysis and evaluation method of
EPA was used to evaluate the health risk of BTESX. The results showed that during the observation period, the average mixing ratio of BTESX was (7. 28 +6.63) x10~°,
and the mixing ratio of benzene was the highest at (2.45 £3.91) x10 ™. The mixing ratio of other species from large to small was toluene > ethylbenzene > m , p-xylene > o-
xylene > styrene , which were (2.41 £2.61) x10™°, (1.37 +1.28) x10™%, (0.51£0.48) x10°, (0.3 £0.36) x10 >, and (0.22 +0.42) x 107, respectively.
Due to the existence of stable aromatic sources, the monthly and seasonal variation in BTESX mixing ratio was not as obvious as that of other species (NO_, CO, SO,,
PM, s, etc. ). The weekend effect of BTESX and other pollutants was not significant. The mixing ratio of BTESX was largely affected by the short distance transportation of
chemical enterprises and traffic trunk roads in the northeast, resulting in a large mixing ratio of BTESX in the northeast. The mixing ratio of BTESX was jointly affected by
relative humidity and temperature, and its high value area was mainly located in the range of 30%-70% relative humidity. In this range of relative humidity, the high value
range of BTESX volume fraction increased with the elevation of temperature. The HI (hazard index) of BTESX in different seasons was within the safety range recognized by
EPA, whereas the R ( carcinogenic risk of benzene) value was higher than the safety threshold specified by EPA. At the same time, the HI and R values were higher in
summer, to which great attention should be paid.

Key words: BTESX ; time variation characteristics; northern suburb of Nanjing; weekend effect; health risk assessment
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Fig. 1  Observation site location and surrounding environment
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Table I  Mean values of BTESX and other pollutants from 2014 to 2016

S 2014 4F 2015 4% 2016 4% 2014 ~2016 4

T HfE i T B T ¥fH
S 0.02~64.07 3.00+4.54a 0.02~45.90 2.55+3.89b 0.02~37.03 1.63+2.69¢c 0.02~64.07 2.45+3.91
LIS 0.01 ~40.98 2.66 +2.89a 0.01 ~33.33 2.22+2.39b 0.01 ~42.17 2.25+2.35b 0.01~42.17 2.41 +2.61
VP S 0.01~13.88 1.64+1.29a 0.01 ~26.07 1.50+1.22b 0.01~21.73 0.90+1.20c 0.01 ~26.07 1.37 +£1.28
[/ %-—HZ%  0.01~8.67 0.56+0.50b 0.01~6.89  0.58+0.48a 0.01 ~12.09 0.380.42¢c 0.01 ~12.09 0.51+0.48
LN 0.01 ~6.99  0.22+0.33b 0.01~3.74  0.18£0.26c 0.01 ~6.40 0.24 +0.59a 0.01 ~6.99 0.22 £0.42
AB-— K 0.01~9.27 0.36+0.36b 0.01 ~7.34  0.38+0.4la 0.01~1.97 0.14+0.24c 0.01 ~9.27 0.30 +0.36
BTEXS 0.16 ~92.53 8.47+7.74a 0.07~53.29 7.44+6.09b 0.07 ~50.27 5.56 +4.87¢ 0.07~92.53  7.28 +6.63
NO 0.25~171.20 8.44 +13.72a 0.25~170.11 8.71 £12.05a 0.25~194.94 8.78 £12.70a 0.25~194.94 8.64 +12.88
NO, 0.25~88.95 21.19+12.93a 0.50 ~80.39 19.36 £10.80b 0.56 ~82.92 18.98 +11.37¢ 0.25~88.95 19.90 +11.83
NO, 1.59 ~236.41 29.64 +22.65a 0.74 ~214.37 28.08 £19.82b 0.81 ~209.7127.77 +21.05b 0.74 ~236.41 28.54 +21.28
0, 0.50 ~116.20 21.79 £19.69a 0.50 ~206.58 20.45 £20.65b 1.13 ~92.96 20.94 +16.20b 0.50 ~206.58 21.10 +18.97
SO, 0.25~64.05 7.65+6.97a 0.25~64.02 5.52+£5.56b 1.36~46.26 5.66+4.30b 0.25~64.05 6.33+5.85
co 0.20 ~17.31 0.88+0.68a 0.13~9.05 0.89+0.60a 0.06~5.79 0.81+0.56b 0.02~17.31 0.86 +0.62
PM, 0.50 ~353.50 57.11 £36.02b 1.00 ~361.00 65.28 +44.38a 1.00 ~332.0053.37 +38.64¢ 0.50 ~361.00 58.92 +40. 14
1) PM, s HISAA K g -m =, CO B > 10 70, AR x 10 =25 MTRI/NG PR [l — Wy AN [l 45 53 [ £ 22 57 PR S35 (P > 0..05) , A [l /s

B RN 22 IR B B E K (P <0.05)
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Table 2 Correlation between BTESX and other pollutants and meteorological elements
BTESX NO NO, NO, 0, S0, co PM, 5 3%z3 L LiERORITAE S
BTESX 1
NO 0.122 1
NO, 0. 146 0.669 " 1
NO, 0. 148 0.886™  0.937* 1
0, -0.109  -0.606" -0.232  -0.429* 1
S0, 0.321 0.353*  0.437* -0.438" -0.117 1
co 0. 188 0.620™  0.393*  0.536™ -0.497**  0.307 1
PM, 5 0.211 0.621  0.414*  0.551™ -0.542** 0.147 0.519™ 1
JA -0.100  -0.098 -0.213 -0.179  -0.074 0. 023 0.171 0.177 1
IR 0.070  -0.711* -0.553™ -0.679™ 0.650™ -0.241  -0.376* -0.625™ -0.208 1
AR 0.026  -0.301  -0.486* -0.446" -0.004 -0.620* -0.172 -0.354 -0.365" 0.471™ 1
1) * RIRAE 0. 05 K- (UMW) L REARK, * FIRTE0. 01 K ORI L B EAHE
%3 BTESX MR HAMTHRWAEATKY .
Table 3 Weekly variation in BTESX and other pollutants = e _,-"'"- -

N — — i RN i

x5 2 2 e Y AR e
BTESX 6. 83 7.22 ‘7’3;; 7.58 | 748 7.85 . /1.36

NO 7.92 7.84 786 9.56 B9 | o j,a"' ]

NO, 18. 84 19.04 A9.22 21.00 / '5511432 |0 20054 f 37 0
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x4 SHfhiE™H BTESX Lb&" x10°
Table 4 Comparing with other cities BTESX x 10 ~°
] SRAEAT [H] ES LIPS V4% S TR RO /B BTESX SCHR
B 2014 ~2016 4E(HZ) 1.92 2.38 1.48 0.72 0.19 1.23 6.69
At 2014 ~2016 4E(H %) 2.76 2.46 1.41 0.83 0.13 0.89 7.59
M 2014 ~2016 4 (FkZ) 2.53 2.24 1.27 0.82 0.29 0.88 7.15 EN I
B 2014 ~2016 4E (4 %) 2.18 2.61 1.32 0.80 0.26 1.20 7.17
At 2014 ~2016 4F ( £&4F) 2.45 2.41 1.37 0.81 0.22 0.98 7.26
M HZ&(20134E8 A) 1.24 3.23 1.21 1.88 0.14 2.60 7.70 [51]
Ghe 2016 429 A ~2017 #1 A 2.31 2.66 0.8 3.22 — 1.15 — [52]
dbmt HE 0.02 1.71 0.40 1.01 0.02 — 3.16
dent HE 0.56 0.79 0.39 0.82 0.29 1.41 2.85
Jbgt ®ZE 1.77 2.28 0.79 2.43 0.08 1.29 7.35 [53]
bt == 1.95 1.08 0.60 1.57 0.10 0.55 5.30
dent B4R 1.08 1.47 0.54 1.46 0.12 1.36 4.67
i 20134F 11 H ~2014 41 A 1.94 8. 64 2.55 1.71 0.61 4.45 15.45 [24]
Il HZE — 4.84 1.27 2.42 0.15 — —
Iil] ES 1.06 4.17 1.51 1.51 0.49 3.93 8.74 "54]
I k7 0.93 3.84 1.48 1.64 0.54 4.13 8.43 g
M &% — 2.43 0.63 0.85 0.22 [y — "5 F
K 2009 ~2010 4E4 H 7 4.23 12.35 3.00 6. 62 12.36 2:92 28. 5608 / [ 45
1) " FR SR AT AR I - /=
o |‘ Jl-.‘.-r'
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