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Polycyclic Aromatic Hydrocarbons in the Atmosphere of Dajiuhu, Shennongjia,

China
JIN Meng-yun, XING Xin-li *, KE Yan-ping, ZHENG Huang, HU Tian-peng, SUN Yan, DING Yang, LI Hui,
ZHANG Ze-zhou, QI Shi-hua

(State Key Laboratory of Biogeology and Environmental Geology, School of Environmental Studies, China University of Geosciences,
Wuhan 430074, China)

Abstract: The concentration, potential source and health risks of 16 polycyclic aromatic hydrocarbons ( PAHs) in the atmosphere of
Dajiuhu, Shennongjia, China, were studied. Polyurethane foam ( PUF) Passive air samplers ( PAS) were settled. The results
indicated that the total concentrations of 16 PAHs in different samples ranged from 6. 94 to 184.23 ng-m ™, with the mean of 30. 36
ng+m . The dominant compounds were low rings PAHs, such as Phe, Nap, Pyr, Fla, Flu and Ant. Compared with other regions,
the PAHs pollution of Dajiuhu atmosphere was at a low level. Higher PAHs concentrations were detected in nearby Deer farm, Dajiuhu
peat area and Dajiuhu Wetland Authority. Higher PAHs concentrations were detected in autumn and winter, whereas lower
concentrations were detected in spring and summer. Potential pollution sources of PAHs were investigated by diagnostic ratios and
backward trajectory analysis, which indicated that coal and biofuel combustion, vehicle emissions and petroleum were the main
sources. PAHs of Dajiuhu in air not only came from local emission, but also originated from Hubei, Henan and Hunan’s atmosphere

transport for most part and long range transport from northwest direction for small part. Health risks assessment results showed that the
annual average concentration of total Benzo( a) pyrene-equivalent carcinogenic potency ( Z BaP_ ) was 0.208 ng-m ™, lower than

the value recommended by Ambient Air Quality Standard of China( GB 3095-2012, 1 ng-m ™) , indicating a low carcinogenic risk for
the local residents.
Key words: Dajiuhu; atmosphere; polycyclic aromatic hydrocarbons; polyurethane foam; long-range transport; backward trajectory

analysis; health risks assessment
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Fig. 1 Locations of sampling sites in the research region
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Table 1 ~ Sampling parameters
RFEZET FE i G SR b 7 25933 EE/m SRR/ C
SP-WH FLI BT AE 110°00"9. 1” 31°29'56. 9" 1790
IC B o5Q’ " 09Q’ "
291 d) SP-LC E%szﬁ 109°58'42. 8 31°29'18. 1 1770 178
SP-NT FILMIR A% X 110°00'10. 5" 31°28'33. 4" 1760
SP-GL KU B )= 110°01'43" 31°28'33. 4" 1792
SM-WH EiRuipes:il 110°00'9. 1” 31°29'56. 9" 1790
) - bR 05Q/ " 01’ "
B (87 d) SM-LC %Z;Kﬁﬁ 109°58'42. 8 31°29'18. 1 1770 242
SM-NT FILMIR % X 110°00'10. 5" 31°28'33. 4" 1760
SM-GL KU B )= 110°01'43" 31°28'33. 4" 1792
A-WH EiRuipes:il 110°00'9. 1” 31°29'56. 9" 1790
- 37 63 05Q, " 0nQ’ "
(69 d) A-LC ﬁzjr&ﬁﬁ 109°58'42. 8 31°29'18. 1 1770 0.8
A-NT KILMIR % X 110°00'10. 5" 31°28'33. 4" 1760
A-GL KU B )= 110°01'43" 31°28'33. 4" 1792
W-WH EiRuipes:il 110°00'9. 1” 31°29'56. 9" 1790
- 37 63 05Q", " 0nQ’ "
£%(109 d) W-LC %Z;Kﬁﬁ A 109°58'42. 8 31°29'18. 1 1770 33
W-NT KLY #% X 110°00'10. 5" 31°28'33. 4" 1760
W-GL KIUHIE PR 110°01'43" 31°28'33. 4" 1792
7R S 3 -1[18] 2 37
RFEEHEFE A3 ~4 m’-d WA R 3.5
2 HRE5HH ’

2.1 RJUBIRAH PAHs U
KIVI RS FES T 16 Bl 25 [ EPA IL$ £ 3
TR KR WF 5 £ B PUF 5 sl R R 4% 1Y

m® - d SRR S0 PUF BER 4 5109 1L 45 40 Bt
ALK % A B T B . 16 i
I TR IE (ngem ™) W3 2 CEATHEIR
).

*R2 ANAHMKESH 16 F PAHs FIRERE/ng-m 3

3

Table 2 Concentrations of 16 PAHs in the atmosphere of Dajiuhu/ng+m ~
414 T RESAIE KLU e X RIUHE R
F " K & F " Bk % = A L % = A L &

Nap 3.48 1.07 1.78 0.51 1.44 1.94 1.96 0.57 2.42 1.80 502 0.8 1.95 204 477 1.30
Acy 0.02 0.13 0.09 0.07 0.02 0.44 032 015 0.08 0.23 0.78 0.21 0.09 0.30 0.8 0.38
Ace 0.10 0.15 0.15 0.07 0.08 0.58 2.3 0.12 0.09 040 0.51 0.24 0.09 0.28 0.50 0.19
Flu 0.27 0.75 1.80 2.06 0.50 2.13 12.97 3.14 0.57 2.18 410 4.63 0.66 1.69 3.97 3.51
Phe 2.59 2.57 4.43 582 219 12.11 76.11 17.03 5.75 821 17.11 22.79 6.59 8.40 18.61 17.10
Ant 0.17 0.27 1.08 0.61 0.16 1.13 2565 1.81 0.22 0.82 3.73 3.24 0.28 0.70 3.51 2.06
Fla 0.83 0.99 0.81 0.99 1.04 6.09 23.8 3.60 236 360 291 353 268 3.49 331 3.30
Pyr 0.57 0.73 1.13 1.16 0.84 502 33.55 487 1.78 297 450 517 200 247 4.97 4.5
BaA 0.03 0.06 0.10 0.08 0.08 0.38 217 0.24 0.12 025 0.24 0.23 0.16 0.27 0.35 0.22
Chr 0.09 0.13 0.17 0.42 0.18 0.73 2.14 095 0.19 0.41 0.30 0.8 0.29 0.52 0.45 0.77
BbF 0.03 0.05 0.07 0.16 0.12 0.18 .35 0.45 0.04 0.11 0.09 0.30 0.05 0.09 0.15 0.23
BkF 0.02 0.03 0.03 0.14 006 009 0.4 0.24 0.02 005 006 0.19 0.03 0.06 0.08 0.23
BaP 0.01 0.02 0.03 0.11 0.06 0.05 040 009 0.01 0.03 005 0.10 0.02 0.03 0.05 0.07
InP 0.03 0.02 0.02 0.05 009 005 0.4 0.13 0.0l 003 006 0.09 0.02 0.04 007 0.07
DaA 0.00 0.01 0.01 0.01 0.01 0.01 0.10 0.01 0.01 0.02 0.01 0.02 0.0 001 0.01 0.02
BgP 0.03 0.03 0.03 0.05 006 008 0.39 0.11 0.0l 002 005 0.08 0.02 0.02 006 0.06
Z PAHs 8.27 7.01 11.73 12.30 6.94 31.01 184.23 33.53 13.69 21.13 39.52 42.46 14.95 20.42 41.73 34.25
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Table 3  Comparison of total PAHs concentrations in the atmospheric gas phase of Dajiuhu with other regions

SRR SR IE] PAHs ¥ J%/ng-m 3 ik
KA 2012-04 ~2013-03 30.36( > PAHs16) KNI
T FCHLOG 2005-04 ~2005-05 17.10( > PAHs 14) [2]
IR % 2008-08 ~2009-07 25.8 ~82.8( > PAHs16) [21]
TP KR 2011-08 ~2012-01 45.33( > PAHs11) [22]
BHEEZH 2010-08 ~2010-09 57.8( > PAHs15) [23]
= 2005-10 ~2006-10 85.8( > PAHs15) [24]
K= AT 2010-06 ~2011-06 96.3( > PAHs15) [25]
4 HH BUTAL 2004-07 ~2005-05 111.8( > PAHs12) [26]
E i 2010-08 ~2010-09 122.02( > PAHs15) [23]
[LE7S 2008-08 ~2009-07 146( > PAHs16) [27]
2 2005-07 ~2005-10 182.45( > PAHs16) [28]
B @RI 2011-12 ~2012-02 213.19( > PAHs16) [4]
Il 2001-04 ~2002-03 312.9( > PAHs16) [29]
H 3 3 AT, KL RS h A0 PAHs BT v 200
1 5 P S B A e, D TR TS ST =4 I
KA Wk B p i i I s [ ’
YokOT AT, BAMAAAC R PAHS 75 2 55 24 Hy y R 2 o} \
ORI RIR A, S TR E oo \
FUFRIE LK1 31/ PAHS 15 Juichie. | §
e T N
3 itig §
3.1 PUZ PAHs J5 4751k . N N
P2 BRI S PAHs [T RVKHE. M w P i
AIAL BKBEA RS PAHs S m THEEME W AR B, L AR EREAMHE N &KL sIX
G ARFFILN I HL R 5 T

7=, AIREN S DR TE R 221 (AL R RE RN A= 1y o LA S
BLBh V% 5 S R B RIOR AR 7™ A T 2 1) PAHS, T
H, ®k ., £Z500 il XA, KARYHhEe 159,
#H T PAHs 154y, A, BERA R TI5RYBE L
FGRE M >0 HLR LR b 4 BE L A 2 S
i, & F TR, HERZFZHMBLZHY  HEHEF R
PAHs TRV R L , i3 KT A9 PAHs itk

B2 AAMEE > PAHs REREHLE

Fig. 2 Concentrations of seasonal total PAHs

in the atmosphere of Dajiuhu
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e W B FUAEDR R PR KT PAHS BRI
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Table 4 Values of molecular diagnostic ratios of PAHs for source identification

V5 YRR Ant/ ( Ant + Phe) BaA/(BaA + Chr) Fla/ ( Fla + Pyr) BaP/BgP InP/(InP + BgP)
£ <0.1 <0.2 <0.4
KL >0. 1 >0.35
VAN Y 0.2 ~0.35
RN AR W BT A e >0.5
ORI 0.9~6.6
B} 0.4~0.5 0.3 ~0.44
PRI 25l 0.44~0.9
I 0.18
ESLIER 0.37
£S5 AAMASH PAHs HIEKESWEEER

Table 5 Values of molecular diagnostic ratios of PAHs for atmosphere samples collected from Dajiuhu
RFERL(FTY) Ant/ (Ant + Phe) BaA/(BaA + Chr) Fla/( Fla + Pyr) BaP/BgP InP/ (InP + BgP)
M (F) 0. 06 0.25 0.59 0.47 0.52
F(H) 0.09 0.33 0.58 0.94 0.42
L (FK) 0.20 0.38 0.42 0.76 0.42
FIN(4) 0. 09 0.16 0.46 2.11 0.49
e (&) 0.07 0.29 0.55 0.89 0.57
Y (H) 0.09 0.34 0.55 0. 63 0.40
Y (FK) 0.25 0.50 0.42 1.03 0.53
(%) 0.10 0.20 0.42 0.76 0. 54
RwRX(F) 0. 04 0.39 0.57 0. 86 0. 49
R’mRX(E) 0. 09 0.38 0.55 1.44 0.59
P X (Fk) 0.18 0.45 0.39 0.98 0.57
PR IX (%) 0.12 0.22 0.41 1.25 0.52
BHR(F) 0. 04 0.36 0.57 1.29 0.57
EHR(E) 0.08 0.35 0.59 1.15 0.61
R (k) 0.16 0.43 0. 40 0.76 0.53
B (%) 0.11 0.23 0.41 1.12 0.51
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Fig. 4 Backward trajectory cluster analysis of air mass of Dajiuhu in the four seasons
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