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Abstract

Polycyclic aromatic hydrocarbons (PAHs) are considered to be air pollutants and human carcinogenic
substances. In this study, we measured PAHs in the aerosol samples (from September 2005 to August 2006)
and also gaseous PAHs (from November 2005 to October 2006) for one year in the suburbs of
Higashi-Hiroshima, Japan. The aerosols were classified into nine stages according to the particle diameter.
The average concentration of PAHs in the aerosol was 2.93 ng/m’. The concentrations of PAHs in aerosol
were higher in the fine particles than the coarse particles throughout the year and also higher in winter than in
summer. The average concentration of gaseous PAHs was 50.6 ng/m>. Low molecular weights of PAHs were
mainly found as gaseous components, and higher molecular weight of PAHs as particulate components.
Middle molecular weights of PAHs coexisted as both gaseous and particulate components and the contents of
particulate components were higher in winter than in summer. Molecular diagnostic ratios were examined to
identify possible PAHs emission sources, suggesting vehicular emissions as a major source of particulate
PAHs.

Keywords: Polycyclic aromatic hydrocarbons (PAHs), particulate PAHs, size distribution, gaseous PAHs,

seasonal variation, emission source, diagnostic ratio, vehicular emission
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2. EBRF
2.1 Y7y v THIR

P T R B RFUR ST O 8K TS v
VXA 2005 45 9 A N5 2006 4F 10 A £ Titbihuz. &
¥ VR AVIEE 375 BRRA 5 800 m B 7= R M I
H5. EATKBOEERMOEE - FREH %5 IR
THEAMHRNH D, PR 2 km LINIC TEMMIT 2 <
REBRRFERAERE 2D L) R THIIFELRV. $x
UONAHIREE DS —REEN LK 10 m B EmE 3 m
OHL N7 o kE AR E LT,
22 PrTRBEROTABPAHSOY 7Y 7

FIEHEE (K HEPAHsZ 5 T0) (Zu—R Vv AT
VI (T U HE = H AT R AN-200 )
ZHWTHE L7z, SR IR LTy, WalEIT
27.2 L/min& U7z, 9B D RIEEEIFH {No.1 (>11 um), No.2
(11~7.0 pum), No.3 (7.0~4.7 um), No.4 (4.7~3.3 um), No.5
(3.3~2.1 pum), No.6 (2.1~1.1 um), No.7 (1.1~0.65 pm),
No.8 (0.65~0.43 pm)} 12538k L7 T & 1BPEME 2412 K -

(a,h)anthracene (DBahA), 6 ¥R Benzo(ghi)perylene
(BghiP), Indeno(1,2,3-cd)Pyrene (Ip)D 15 ¥'E & L7-.
2.4 PAHs &
241 RiEMBORLE

WL o= F 71 7 ¢ L A(Nos. 1~8), A Hillkifk 7
AIE—NoNEARAZ U a—F % v I T IVEICA
N7 b ACENAT, BEEREY A —
(hI—FTH UR-20D B)DIRIRIED e % Vo T NE
JEEBICERE L 10 2y WM{EB & & PAHs 2 L. 2o
AC Wil E > VB — ) vy VIZB LT Y =T v
THIHEREBT LRI TH DY A F AN RF 2 K(DMSO)
EMMziz. AC ZFHVWERKMHP CHER, T2 h=F
U L(AN) & FEHRK (H,0) & 2 CHIEREHRR & LT
((DMSO + AN):H,0=5:5). f1 geffkffe 7 1 V& — T ORI
1T 90~70% Th - 7=

Table 1 Wavelength programing

o o Time (min) Ex (nm) Em(nm) Compounds
Tr7 R = '7 A PR EIZE 'Eﬁ L 7ZPTFE~ 4)//1/ A g\fos,l Detector A (fluorometric detection)
AHEREHE T 4 2 — (No.9, HIUH A L v 7 1E512500 15.45 18.25 208 36 Ace
QAT-UP) I=fifife L 7= o o 1825 19.60 356 401 Ant
ﬁXﬁﬁPAHS@ﬁ'V7 U N Tbi{ilﬁ*ﬁ@%%f&ﬁj_ 19.60 22.80 320 389 py
%@ii/ﬁ%%gﬁffﬁ%ﬁ7/]’/V’?““JZ(C?‘%%?&,WZ?E 22.80 25.70 275 407 BaA
77 AE 3TN 7 LK, 267 7 L2 K) & i S 30.70 end 295 417 DBahA,BghP
. . — : J\ ) ) >
TR LT - 3AH OD_jj 7 hIZ £ HPAHs DR IZD 721> Detector B (fluorometric detection)
STz, W51 EIXS L/min CHIZERFEIXSHER] & L7z, 0 17.70 263 " Fiu
23 ﬁ%ﬁ%%}gg%% i - - 17.70 19.70 251 363 Ph
HER GO LR EIRRALKFEIH (PAHs) 1T, 28R D 1970 22,45 350 159 Pl
Naphthalene (Naph), 3 %8 @ Acenaphthene (Ace), Fluorene 22' 45 2 5' 55 266 130 Chry
(Flu), Phenanthrene (Ph), Anthracene (Ant), 4 g O ’ ’
25.55 28.25 300 438 BbF
Fluoranthene (Flt), Pyrene (Py), Benzo(a)anthracene (BaA), 2895 33.00 206 08 BaP
Chrysene (Chry), 5 BR @ Benzo(b)fluoranthene (BbF), ) ) a
Benzo(k)fluoranthene (BkF), Benzo(a)pyrene (BaP), Dibenzo 33.00 end 300 504 Ip
Table 2 Atmospheric concentrations (ng/m3) of the individual PAH compounds
Number >47um 1.1~47pum <l.1pm  Particulate Gaseous Particulate +
PAHs Abbrey. of rings MW TEFs (No.1-3) (No.4-6) (No.7-9)  PAHS, total PAHSs Gaseous PAHs
Naphthalene Naph 2 1282 0.001 0.114 0.113 0.146 0.374 36.670 37.044
Acenaphthene Ace 31542 0.001 0.013 0.014 0.016 0.042 2.690 2.732
Fluorene Flu 3 166.2 0.001 0.016 0.018 0.021 0.056 3.805 3.861
Phenanthrene Ph 3 178.2 0.001 0.055 0.123 0.157 0.335 4.478 4.813
Anthracene Ant 3 178.2 0.01 0.002 0.005 0.024 0.031 0.101 0.131
Fluoranthene Flt 4 202.3 0.001 0.026 0.163 0.306 0.494 1.804 2.299
Pyrene Py 4 202.3 0.001 0.017 0.132 0.210 0.359 0.827 1.186
Benzo(a)anthracene BaA 4 228.3 0.1 0.004 0.039 0.081 0.124 0.019 0.143
Chrysene Chry 4 228.3 0.01 0.007 0.067 0.123 0.197 0.094 0.291
Benzo(b)fluoranthene BbF 5 252.3 0.1 0.008 0.096 0.205 0.309 0.001 0.310
Benzo(k)fluoranthene BKF 5 252.3 0.1 0.003 0.043 0.088 0.134 0.039 0.172
Benzo(a)pyrene BaP 5 2523 1 0.004 0.055 0.104 0.163 0.025 0.189
Dibenzo(a,h)anthracene ~ DBahA 5 278.4 5 0.000 0.005 0.008 0.014 0.013 0.027
Benzo(ghijperylene BghiP 6 2763 001 0.007 0.061 0.154 0.221 0.045 0.266
Indeno(1,2,3-cd)Pyrene Ip 6 276.3 0.1 0.001 0.026 0.053 0.079 0.000 0.079
Total PAHs 0.277 0.960 1.695 2.932 50.609 53.541

Particulate PAHs: All season (200549 A -20065E8H) (N=23)
Gaseous PAHs: All season (2005511 8-20065E108) (N=31)
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st UCHEBNCEE R, @b EDZ A 570 7T A (R
1) Z&FELEZ. WEY TG0 u)ZRBGED 7 L
(Chromolith Guard Cartridge RP-18e (10 x 4.6 mm i.d.)){Z 4
£, 1 ml B (MeOH:H,0=55)1C L B T s U —2 7T
v T EAT 5 121%1Z, PAHs OB - SR &2 s L7,

3 FEREEBE
3.1 RIFRB/H ABED AR PAHs

W:>47pm BW:11~47pm B:<1.1pm
6.0 ¢

_ a)
40F

PAHs / ng m

20

E

o

3

@

=1

[{v]

£

e

kS|

=3

0

5  of

& 400 ¢
3 c)

300 |-

> F

> 200

2 g

é’moi—

a :
0_‘5?,"«":'-955%“:3@
oczAS8¢=«<=3°> 2
2005 2006

Fig. 1. PAHs concentration in the aerosol of Higashi
Hiroshima (Oct 2005-Aug 2006)
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Fig. 2. Percentage contribution of particulate and gaseous
PAHs concentration in summer and winter
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Table 3 Concentrations diagnostic ratios of ambient air PAHs (total particulate, all season)

. Vehicle
Car emissions . . .
(easoline) erlnlsswns from total  spring summer  fall winter
diesel fuel
[Ph]/[Ph]+[Ant] *1 0.77+0.12 - 0.92 0.92 0.96 0.96 0.89
[FIt/[Fit]+[Pyr] *1 0.43+0.08 - 0.58 0.71 0.55 0.47 0.53
[BaA]/[BaA]+[Chry] *] - 0.45 0.39 0.36 0.41 0.44 0.37
[Ip)/[Ip]+[BghiP] *1 0.18+0.03 0.46 0.26 0.30 0.28 0.23 0.26
[Ip]/[BghiP] *2 0.27+0.4 1 0.36 0.43 0.40 0.30 0.35
[BaA]/[Chry] *2 0.47+0.59 - 0.63 0.57 0.69 0.79 0.59
[BbF]/[BKF] *2 1.07+1.45 - 2.31 2.62 2.25 1.82 2.45
*1:Environmental Research 101 (2006) 304-311
*2:Science of the Total Environment 327 (2004) 135-146
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Fig. 3. Contribution of particulate and gaseous BaP
equivalent concentration in all and each season
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