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Investigation on the concentration, source, and health risk
assessment of atmospheric VOCs in urban Jinan
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Abstract Atmospheric  VOCs samples were collected to investigate the concentrations,
compositions, sources, and health risk of atmospheric VOCs in urban Jinan. Results showed that the
total VOCs concentrations were comparable in 2010, 2011, 2015, and 2016, while the total VOCs
concentration were lower in 2012, 2013, and 2014. Significant differences in the compositional
characteristics were found among alkanes, olefins, and aromatics for each year. Main sources of
atmospheric VOCs in urban Jinan during the period of the studied 7 years were determined to be
motor vehicle exhaust, industrial emissions, paint and solvent using, and oil evaporation by
principal factor analysis (PCA). Health risk assessment of atmospheric VOCs was carried out. The
results showed that there was no presence of non-carcinogenic risks during the period of the studied

7 years, while lifetime cancer risks were close to the level of carcinogenic risks in some of the years.
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Table 1 Concentrations of atmospheric VOCs in urban Jinan from 2010 to 2016 pg/m’
2010 2011 2012 2013 2014 2015 2016
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B VOCs SEH R i 60. 09 71.83 21. 10 35. 14 20.91 72.18 68. 69

2 NP R A E NS — e S LFR VOCs #)
M BER FE B, 3R 2 Al L, AN [R) ol A9 VOCs
W RE /K AR 22 BOR, AR E A A AR . 55 F
S bk AR T I A0 RO T, SR
AT IEARZ K (B T AR A DR T N ARk
FEAR T ARt I L, i T E R T 7
Rt BEAR T A5t VRN, o T T R -2-T

S B v T i RYI E T TR R E R . BT
A BEAE LA g P A T AR K 5 Rk B AR T
b5 YL i R E R E R TR SRR
FEAD T AR, 51 R U A 2 5 X/ ) -
WSEAR T o3l d . RAORT  BRID-2- T 45 -
2-T WA, BFma T X JLAH VOCs 9 ik JiE 4k o
Ko

x2 FrEATRSEMRMRNE SR VOCs iRELLEK

Table 2 Concentration comparison of VOCs between urban Jinan and other sites pg/m’
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LIPS 1.76 20. 31 2.67 101.78 42.71 10. 88 7.48
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Fig.1 Compositions of alkanes in atmospheric VOCs in urban Jinan from 2010 to 2016
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Fig.3 Compositions of aromatic hydrocarbons in atmospheric VOCs in urban Jinan from 2010 to 2016
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Fig.4 Sources of atmospheric VOCs in urban Jinan from 2010 to 2016
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Table 3 Source analysis results of atmospheric
VOCs in urban Jinan in 2011

HF
v 1 2 3 4

s -0.09 0.94 -0.06  0.19
s -0.17  0.43 0.14  0.75
S 0.96 0.20 0.01 0.10
3-HUEE- e b 0.18 -0.08 0.25 0.83
LS 0.71 0.29 -0.18 0.04
ST 0.85 =-0.10 0.37 0.14
ET 0.91 0.26 -0.09 -0.02
2- UKL B bt -0.06 -0.07 0.82  0.29
IET % -0.07 -0.11 0.88  0.26
LI 0.14 0.95 -0.15 0.08
oA 0.64 0.14 0.43  -0.29
WE-2- T #s -0.10 -0.33 0.79  0.19
# 0.43 0.8 -0.11 -0.02
P 0.49 0.8 -0.08 -0.08
LFHETR 0.67 0.62 -0.02 -0.17
]/ ¢ — F 2K 0.47 0.84 0.10  0.05
KW 0.51 0.10 0.81 -0.04
4B R 0.16  0.11 0.93 -0.15
1,2,4-=FHIK 0.67 0.50 0.18 -0.09
BEAS MR AR 1 L/ % 28 27 22 9
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AT Y HL KT 1 e R R U R
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Table 4 Results of non-carcinogenic risk assessment of atmospheric VOCs in urban Jinan(95% confidence interval)

HO

2010 2011 2012 2013 2014 2015 2016

* 3.00x1072 7.80x 1076 (1. 94+0. 50) x10~3

WFh RFC
ECkE 7.00x10~!
[iiPN 5.00
A 1.00

X/ 1.00x107!
A% 1.00x107!
HI

(4.571.78)x1075 (1.48+0.50)x 1075 (8.91£2. 71)x1070 (4. 03£1.09) x 1075 (1. 25+0. 44) x1075 (3. 78+0.92) x 1073 (2. 420. 53) x10~>
(1.92+0.37)x1073 (4. 15+1. 12)x10™% (1. 81£0. 67) X 10™4 (7. 37+2. 74)x 1074 (2. 36£0. 95) x 10~ ( 1. 68+0. 26) x 1073
(7.83+4.16)x107° (1.50£0. 36) X107 (5. 66+2. 60) x1076 (1.21+0.37)x1075 (3. 51£1.72)x1070 (1. 300. 32) x1076 (1. 36+0. 27)x 1073
(2.51£0.75)x1075 (2. 87+0.69) x 1075 (8. 51+2.80) x 1070 (6. 66+2. 82)x1070 (1. 12+0. 63) x1075 (7.38£1.70)x107 (7. 091.28)x 107>
(4.68+1.45)x1074 (4. 00+0. 66) x10™4 (9. 61+2.71)x107 (3. 61+0. 81)x 107 ( 1. 48+0. 69)x 1074 (5. 11£1. 66)x 1074 (5. 76x1. 03)x10~4
(1.99+0.53)x10™* (4. 80£0. 93) x10™# (1. 02+0. 34) x 10~ (1. 13+0. 30)x10™* (1. 19£0. 34) x10™* (1. 830. 51) x10™% (2. 43+0. 21)x10~*
(2.69+0.64)x1073 ( ) ( ) (1.0420.24)x1073 (2.6120.37)x1073

2.85+0.43)x1073 (6.36x1. 54)x107* (3. 89+0. 88) x 10~ (1. 030.33)x 1073

RS FETRAXSF VOCs BUEKRITMER (BFEE 95%)

Table 5 Results of cancer risk assessment of atmospheric VOCs in urban Jinan(95% confidence interval)

G 2010

2011 2012 2013 2014 2015 2016

Risk (4.54x1.16)x1077 (4.48+0.86)x1077 (9.71+2.61)x107® (4.231.58)x107% (1.72+0.64)x1077 (5.51%2.21)x107®

(3.94£0.62) 1077
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[4]

i A, AR, 5k 1, 2R KRR IEE AL G
(VOCs) By N AR TEMFSE [J]. SRl 2222 ), 2006, 26
(5) :757-763.

aREES, MM, 228 L W R AR R A L HE R
FBORUEMERT [T]. ABER 2= 58K, 2014,37(S2) : 195-
200.

SR, PR AR, N 4T, 4. Tk T AR R 2 AP VOGs 15
YR XA b H 0T (1], I EIREE IS, 2012 (5) .
24-28.

AR AT, FAAE, S T KRATE kA P 1 AR
PRAFAE BRI [C] /RG240 55 29 b EA
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