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Gaseous Polycyclic Aromatic Hydrocarbons in Harbin Air
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Abstract: Polyurethane foam passive air samplers (PUF PAS) were fixed at eight sampling sites in Harbin Region concurrently to research
atmospheric concentration and distribution of polycyclic aromatic hydrocarbons (PAHs) in Spring of 2007 ( January to April). Results showed
that the PUF PAS mostly absorbed the 3-4 ring PAHs; which accounted for 91.22%-96.37% comparing to total concentration. Total PAHs
concentration had obvious area difference from urban to remote areas, such as 356.49 ng/d for urban, 162.65 ng/d for suburban, 278.35 ng/d
for rural and 183.99 ng/d for background, with ratios of urban atmospheric concentration to rural concentration more than 2, three times higher
than that of remote area. The atmospheric concentration was significantly affected by sources. Sources of PAHs in air of Harbin Region were
imvestigated by diagnostic ratios, which indicated that coal and biofuel combustion were the main sources of PAHs in air of urban and rural
area, respectively. The toxic equivalence factor (TEF) was used for health risk assessment, with similar area difference to concentration
distribution, which implying bigger potential heath risk for urban and rural people than other areas. Good reproducibility of PUF passive air
sampler was confirmed by one pair of passive samplers deployed at an urban site. The results of the study demonstrated the capability of PUF
PAS to monitor atmospheric PAHs in a city scale at the same time.
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Fig.1 Locations of sampling sites in Harbin Region
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Table 1 Description of the PUF sampling sites in Harbin Region in 2007
B g 213 w1 i /m KEERF T CH-HD b
RU2 45°49'N 126°40'E 21 01-26 ~ 04-27 (3L 91 &) RAY, W IRV AL 20 km A
sul 45°48'N 128°31'E 01-26 ~ 04-27 (3£ 91 &) JR IR, W RIEVEIL 10 km &b
URI 45°45'N 126°40'E 01-25 ~ 04-29 (3L 94 &) X RIX, 17X
UR2 45°43'N 126°37'E 18 01-30 ~ 04-27 (3£ 89 d) X HER AR, 1T X
UR3 45°42'N 126°40'F, 10 01-28 ~ 04-26 (3£ 88 d) Tl g e Rz e, T X
RUI 45°37'N 126°36'E 10 01-29 ~ 04-26 (3£ 87 d) RAS, Wa IRV R 20 km A
RU3 45°21'N 126°44'F 8 01-27 ~ 04-28 (3£ o1 AR, WG KIS AR 15 40 km Ak
BA1 44°53'N 127°09'E 20 01-27 ~ 04-28 (FL 91 d) ARHE, WG IRV AR B 115 km A&
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Table 2 Concentrations of 16 PAHs in the gaseous phase of Harbin/ng*d ™"

wE URI UR2 UR3 SUI RUI RU2 RU3 BAI
Nap 3.36 6.48 4.39 1.55 3.33 3.92 2.41 2.54
Acy 0.83 1.91 1.70 0.29 0.76 0.67 0.44 0.28
Ace 6.87 8.81 11.37 3.81 10.33 9.93 6.87 5.66
Flo 17.63 15.27 20.47 15.12 24.56 25.19 14.22 17.98
Phe 112.26 153.17 210.71 82.37 131.73 117.26 153.05 95.07
Ant 3.52 6.02 7.51 2.03 4.34 4.32 3.76 2.29
Flu 47.25 72.27 83.26 29.23 49.12 38.09 65.52 34.25
Pyr 36.44 49.37 80.52 18.53 35.86 32.51 33.70 17.37
BaA 3.71 6.47 7.31 1.63 3.84 3.53 3.10 1.33
Chr 6.94 10.79 12.47 3.35 7.14 5.65 6.17 3.08
BbF 4.83 7.89 8.62 2.19 5.63 3.85 3.85 1.91
BkF 1.39 2.34 2.49 0.58 1.60 1.06 1.08 0.52
BaP 0.88 1.90 1.89 0.24 1.22 0.78 0.63 0.14
TedP 2.32 5.98 5.09 0.85 2.66 1.96 2.02 0.78
DahA 0.45 1.21 1.01 0.17 0.52 0.47 0.39 0.16
BghiP 2.09 5.39 4.6l 0.70 2.50 1.82 1.71 0.62

‘mPAHs 250.76 355.27 463.44 162.65 285.13 251.00 298.92 183.99

3.5 m’/d, X, PAHs [ BE 53 A 75 46.47 ~ 132.41
ng/m’ I8, w5 TN K 216 2 #1X (3.53 ~ 61.4
ng/m’ U T rp A b 5t X (492 ng/m’ e

T WEST PUF BE 80 KA 45 0 ] ST, 75 UR1
RFE T SPATTCE T 2 AN RAESS 2 MRS I H
P B A ARG AR DGV, SO DG R 2L R > 0.997,
TR PUF 80 K A 245 B A7 A0 7] 1R I B i
A DAFH R ] B 22 B A0 AN [R R R A s AT KA A A
PAHSs [FSR A4S, FLAT AR G5 (¥ ml Lo A0 3 1 o e
7572453 1 Cone-way ANOVA analysis ), £ 95% {5 X
[P, 2 A RAFEAR1S 21 PAHs IR (AN AT AE 2 3
ZESEIE, T BEBTIX B PUF 8 8 SR A 88 A 1R 45 1)
HILE .
2.2 PAHs M EFRHIE

W RV M XK A ACA e PAHS (175 41 oy A
FRIE QB 2 B, 4 1 R/ AR IR K PAHS o 3 2255
55, 3o 3 BRI 4 BRI PAHs 7B R 91.22% ~
96.37% » W =11 2005 4 45 7= o [ T O 3
A4 IR 5 1 bt e Phe- Flo. Pyr 4 2, iX 4%
IRIR 1) PAHSs 7 A B M 2873, AR, K
ZHAFAE TS, M E 2 T R PAHs BRI
FE R TN 15 0] g K o (L0182 520 T B 380 Rk ) |

1t PUF BE 8l RAESS 0, KA A T PUF 5% 8] € 7E
2 N 55 22 ), BT AAS 2% 52 30 R50R P DT 196 (9 5% 1, B2
(N S S R e B i B0 i 1 I D 8 0 LT
BT AAFAE T A LR ER PAHS BB 4% PUF 4% 3)°K
FESE IR, R Se i g5 LW, U0 b & 1 3

PAHs B A I 2, Horpr 5 380 F0 6 21 PAHs 5 & &
1) 2.24% ~ 6.95% » Vi W] UKL S 1K) PAHs 1 fE % 3%
PUF # 8 K AE A4 30, I o0 45 3 5 SCkE 1S, 16 111
T4 FARL.
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Fig.2  Compositions of PAHs with different rings in the air of Harbin Region

2.3 PAHs IR IUEAAT

IREE PAHs & A 1R 2 15 JL U5, 38 AN [\ (95
YR = A2 18 PAHs FAT AN [F RRFAE, BT LA AT LA H
P22 SRR R R AE A A o B LA VR B R
R — A8 Kb PAHS V5 G4 5 ) € P 77V . Flu/
(Flu + Pyr) F IedP/CIedP + BghiP) & FH 3K X 43 K<
T PAHs >k A Tl R B B A A5 AN e A AR
WHE, 4 Flu/(Flu + Pyr) I LGAE > 0.5 B, PAHs 2K U5
Sl AR R ARE  Flu/(Flu + Py I LUAE < 0.4
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I, W] PAHSs SRV T 3l B BE, Flu/CFlu + Pyr)
FEAE AT 0.4 10,5 Z B NZR Bk A TS A
BOBHRT AR : 24 TedP/(TedP + BghiP) 1 LLAE > 0.5 I,
2 B PAHs U5 A I ok 5 A 4 R R R et AR
FEH, Flu/CFlu + Py F1 TedP/CledP + BghiP) fR°F- 3 EE
H 239 °4:0.59 £ 0.05 F1 0.53 = 0.01, Wil 3 fiox.
FAE FOR a8, w DU R G RV 3 XK PAHs
FEER A TR A D) I A RS, IE A 2.1 TR T
W, KA BN [ 4k 7 B I8 09, 717 X 3 22 00 R A 1
B, A by DX ) 3 2 SEBRIGEAE FFHUE .

1996 - 10 H 1 & S it 1 € B 58 2% /300 o A AE )
(GB 3095-1996) HHLE (1) 10 ng/m’® . I 25 M AH X 4L
KI¥) Bap~ DahA- IedP~ BaA BbF I BKF %5 K7 (1)
7] R4, S 53 AAE R UBURLAR T, PUF 5 3) R AT 2
FBERAE RS SAH ) PAHSs, i LA 5145 31 1) B
PEM IR AU, T iZHL X K S A PAHS 1 5T
R, WUREAH 1 PAHSs IR 5% W AN A0, A fpidE— 20
WH5T.
%3 XS PAHs #Y BaP, f&/ng* m’®
Table 3 Value of BaP,, of PAHs in air/ng*m™?

PAHs TEFs mx X RA eEHIX
8 : Nap 0.001  0.00  0.00  0.00 0.00
07l Acy 0.001  0.00 0.00 0.00 0.00
; Ace 0.00l  0.00 0.00  0.00 0.00
& o6l Flo 0.001  0.01 0.00 0.0l 0.01
gn 1 Phe 0.001  0.05 0.02  0.04 0.03
% 05 ___________ Ant 0.01 0.02  0.01 0.0 0.01
g ; Flu 0.001 0.02 0.01 0.01 0.01
S 04l § Py 0.001 0.2 0.0l 0.0 0.00
= BaA 0.1 017 005 010  0.04
03l : Chr 0.01 0.03 0.0l  0.02 0.01
BbF 0.1 0.20 0.06  0.13 0.05
02 . ‘ i . s BKF 0.1 0.06 0.02  0.04 0.01
02 03 °-4Flua/(F‘1’; +Pyr)°-6 0.7 0.8 BaP 1 0.45  0.07  0.25 0.04
DahA 1 1.28 0.24  0.63 0.22
_. . . o TedP 0.1 0.03  0.00 0.0l 0.00
B3 FREREWREERATARSP PAHs KiEHH LR BehiP 0.0l 0.01 0.00 0.01 0.00
Fig.3  Comparison of diagnostics in air for source of PAHs y BaP,, _ Ry 0.50 1.27 0.44
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(1DPUF B 2 R A 2% B A7 1R I 1) 35 B R0 3
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P AT S PAT 22 2 A RFE S N PAHs WK 2
AR A D, FAR G R 2L R > 0.997, @ it
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UF A DG |
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PAHs, [F] It BE RS 4l 4 31 /> R URL A PAHS . 18 1
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(3)TEF fit 5 XU VP A 25 TR S /s 1y ZR V5 i XK
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