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Evaluation of the Potential of the Micro Fiber Sheet Monitoring Method as an Air Quality
Indicator and the Environmental Risks of PAHs in the Ambient Air
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Fumio MATSUMOTO, Mitsugu SAITO and Naohiro OTSUKA

Abstract. We tried to measure and confirm the diameter of particles collected on micro fiber sheets (MFS)

which provide a simple monitoring method of particular matter (PM) in the ambient air. And we investigated the

potential for using MFS as an indicator of the concentration of polycyclic aromatic hydrocarbons (PAHs) and

environmental risks of XPAHs in the atmosphere. In addition to this, we also set up MFS at a large number of

sites in built-up areas and evaluated the risk of PAHs in the ambient air. The results of this indicated that the

MFS were able to point out the PM, XPAHs and environmental risks of ZPAHs. The results of measuring the

PAH risks at multiple points showed that risks that cannot be ignored exist not only in main roadside areas but

also in residential areas in regional cities.

Key Words: micro fiber sheet monitoring, environmental risks, PAHs, ambient air, regional city

1. [FUBHIC

KREHNNIHEA G HEWEPHFIEL, REIGS%
Bkl e ke, 2 olsg, FEHEHIESEH»ITH
NCT&7z, Z0H L, HERKGFEWEE LT
243 WE S TRE SN, —IBICBE DS IE S N
THY, WEHEHILTWwD (BES (2010),
BREEA (2012a)). ZMICIE, HEEEHER T A%
DAL IRERBESS 12 X > TREFER LA (PM)
L TRATIZEAT 5 L 8T iRk LK EH
(polycyclic aromatic hydrocarbons; PAHs) 7%&
F1 (Nikolaou et al. (1984)), ZOHIZIZEFE
DAFIEREE (IARC) D3N AN TARC
(1983)) T [Groupl] & 7 o T\ % benzo[a]
pyrene (B[a]P) AU EHEIN T LY

R, BREMEOSFEDLON T E% L OWEND S
(Menzie et al. (1992), WHO (1998)). L# L,
INSHOWEDOMEIIZEREEM, 57 h%rH
75 2L B IERER OB EEITILRS L Tw 2
(B8 (2012a)) 0 B 2 (XHBEHFIE TALHRE 12 K
CHEEBT A ETIIZBWTIE, HHEREARN
Fi 15 EEr L7 < CAFR (2012)), LD
HERE IR TIE—MOER2 B E, KEEFEHY
2B IR BRIE L ~OVIZ BT B RE A EW
TEREE, BB A7 EWmESL 2 L IHEETH
%o PERTOWIZETIX, FWEOMBRENE (BREi4
(2012a)) W HEH MK D) X 7 G Al (IPCS
INCHEM (2012), B#5544 (2012b), OEHHA (2003),
US EPA (2012)) Z & oBlidd 555, HihBRE

¥ 20114E7 A 17 HZAF, 2012410 H 1 A48 (SLETHRAZHL)
A TEBE AR ZE Y~ ¥ — (Research Institute for Environmental Sciences and Public Health of

Iwate Prefecture)

BT RFELEE (Faculty of Engineering, Iwate University)
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LAV T, ECESERAT ) A2 2RI L
% HINICWHIE 217 o 726l b e v,
FMEEF 2 W5 5 78 LT, — 2Rk
BITRER T 7 74 7% ¥ 7T — % V5 FESH
Hb, LPLZNEEEILETHL LR, &
AR EVEOHNLH Y, e L CEER
HARE Ny VTR ) Y ERH S LA
bbHo REAHRHTARWED /Sy > TE=ZS5 Y ¥ 7
W&, TEEECE B R, MAiRFE S, FE
Afbsncw s (R, TH (1980), 1HH S
(1996))s L#L, PMD/Xy v TE=F Y ¥ 7
I, WEEEROICHET 2 2L <, E
BT E A G, RS, HERYEE
I KREBREDIRI & 52 C & 2 M oM i
MHRZLC, T, HsERICDASICRETRE
37 affEy — b (MFS) %R K& T
WWE#SE=%) v 7EZREL, MFSIZ&
57 HHHi4E1Z, SPM & Bla]lP O KGBREE G
W) 155 2 LR LT E 72 (B, KI% (2003)) 6
RETIE, M HERTH O 3 B BRI E R0 b
IZMFS R L, [M#hpilcis, WELeTr s
TATH YT T —ORRERETHILIZLD,
MFS I SN o H T Ok EFiEE, Wil b
L & B2, MFS %% Bla]P Lt k&H PAHs
BRI 2155 7200 B E=5 ) v 7L LT
BHIRETH B0 &G L7z, 12, MFS OK
SH PAHs 12 & 2 BR880) A 7GR~ 38 T Bk
WZOWTHGET L, FEEEGE, EEths &t
HWTZBWTEHITE=S ) ¥ 7 &7\, Al
BREHIN COREH PAHs U A7 % HfE5E L 72,

2. HERUVAIESZX

2.1, FEUME B LCHRRBE

KA ORI, AT —Bh o F 2wk (5
W 4 5H) IO = R BB EE A AR E R (2
SR, TR T AR AT I T — B8 KA
R (FriuiTfE) % &k 0.65km” OHiPH CT17
o7z, REBEBINECHEE A &L 33T (9
L4 EGERIT 6 ET (ZRHEES) ;P
2l 1862 / B, 2 BURGERGS - 13 5T ; 905
B/ W, 1 HAE IR I3 EPT; 41 A/ /B,
PEITEE Tl Wl 1 BT (PILIT ) ) 12 MFS
ki L, ZRERICISR IR EE R 7 v
Y=t 7% 77— (AN) %, HILITRFIC
12 10um BLF o PM 254 gk o —R 1) v 4 =
T TI— (LV) %l L, FEHEL 7o 72,

Fig. 1 IS %, Fig. 212 MFS 12 X 2 RHL
R % 7R$ o FRIUYIRT1Z 2009 4 6 A %5 2010 4
5HF T, FRIFFIZA 1|, @7 HHTH 5,
MFS (B ¥7 74 v &R) 5Ly - K1) 7a
YL 8 ¢ 110mm, KAO) (&, EHiz7 2
WU ERE AR CTREE L, FlEEEON—7 37
—HIIE S 15m (AMONRT 28 S) Tk
BL7o B, MFSIZHMM#EA L WER
HEETHEAMEL, TRMECELST
BT CRRE L7z 72720, riuliT/gcldE
Hh S DR L BT 5720, HEAER» S/
20m OBERRE 2RSS, &S 5m) IE
L7zs

AN (AN-200; SIBATA) 1% PM % 043um LT,
043-0.65pm, 0.65-1.1um, 11-21um, 2.1-3.3um,
334.7um, 4.7-70um, 7.0-110pum, 1lum 2L E o
HPH TR FWGMT Do £BIZ ¢ 80mm
7 v FHIRIL AT 5 A A7 1 L & — (T60A20:
Tokyo Dylec) #t» b L, W5l 28.3L/min
(LVA40BR; SIBATA) THEL7z. £/, LV I
LBy ki (C-30; SIBATA) %Y A1),
+# 30L/min (LV-40BR; SIBATA) THIL 720
B 7 1 V¥ —i%, ¢ 55mm D FH T A7 1
)% — (GB10OR; ADVANTEC) T® 5%,

i

Fig. 1 Sampling site

g

i 9110mm

Fig. 2 MFS installation
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22. BAENERYE

WERSIE, SN PMERE 452 55
® PAHs ®9 &, Bla]P 12§ % relative potency
(WHO (1998)) AUR &, fiTWERECHE (1
AR, FHAF(2006)) LT\ 5 benzo[alanthracene (B[a]
A), chrysene (Chr), benzo[b]Jfluoranthene (B[b]
F), benzo[k]fluoranthene (B[k]F), dibenzo[ah]
anthracene (DB[a,h]A) & Bla]P DEF6WE & L 720

2.3. BlIEH*
23.1. PMENHIE

%O MFS, AN KOYLV 7 1 V% — 3 1HiR
HRHRCH2H~10 HMERE %22 F THREL
7o, \TRMF (AG135 METRALLR TREDO)
TE=IEL, HENOE=RL KT LI L1
I PMEZRD,
232 HWEL-PMOBEHMSEHRELSLIVUEE

FEPESIZ MFS I2HiiE S Twvw b PM oJRIR, P
R, BEWRT L7000, ERIEHMEE
(SEM) 12k 2%, wixito7. Wifko
MFS % 5mm 28Il L, BE&ARHICEHE L
72#%, SEM (JSM-5900LV; JEOL) T 1,000 12
PR L, 50 HE (93um x 125um/1 %) 122w
TPM OBIERVERZTo72, HIZ, —HIZO
W 4,000 5 CTILR L, MUNRL T OBIZE % 1T >
720
2.3.3. PAHs QAIE

PM &% & L7z MFS, AN RO'LV 74 )V %
—1Z7+t b (best grade; B L%) 100mL
TR Y v 7 AL — M & 4T 5 720 HHHE % 5
JEHE 7o, e 1 3ITRESY, 7=
N1V (best grade; BABALZ:) 1mL CHEM L,
7 4 ) % — (SLLHHO4NL, ¢ 045pm;
MILLIPORE) TAi L7z 0% Atk & L7z,
SATIE, ks o~ v 757 14— (HPLC)
TITo720

Table 1 1ZHlESM% 7R3, PAHs IZEAIE L
CTREMERR, 7 HHPAPICHIE L7z

Table 1 Analytical condition of PAHs

PAHs (HPLC-FL; Agilent1100 series)
Column: Inertsil ODS-P 250x4.6mm ID, S5pum (GL
Science)
Mobile Phase: A; Water: B; Methanol
Gradient program: 0-5min B.70%hold, 5-20min B.
70-100% linear-gradient, 20-45min B. 100%hold
Flow Rate: ImL/min, Column Temp.: 40C
Detect.: FL (Ex nm, Em nm);

Jun. - Oct.; (295, 401)

Nov. - Jan.; 0-14.5min (270, 330), 14.5-18.3min (250,
370), 18.3-21.0min (330, 430), 21.0-24.5min (270,
390), 24.5-33min (290, 430), 33.0-40min (370, 460)

Feb. - May; 0-16.0min (285, 325), 16.0-17.0min (296,
327), 17.0-18.3min (250, 400), 18.3-19.4min (358,
435), 19.4-21.0min (320, 391), 21.0-24.0min (280,
380), 24.0-30.1min (295, 420), 30.1-34.4min (300,
400), 34.4-37.0min (300, 500), 37.0-40min (285, 325)

3. MFS =4 U > J OEA Rt sT
3.1. PMAIERS LUEER
3.1.1. MFSICHH&EShAPME

Fig. 312, MFS |ZHfE & M- HALTIE L ) o
PM it &, PrilmicikiE Lz LV, =HE
| ZFETE L 72 AN TR L 72 PM il & 0
B %R, MFS i &L/ PM & LV, AN
THi% SN 72PM & o I2IZIE o+ BB 4%
(R*=0536, p<001) 2558® b 7ze —#TPM
WERE GHER‘ZO MFS ERZLE) 2Efis
A HLRSNA, SRR o R
12 &) MFS RO %A RS CTH DR T 7 4
YL EE Lo L fEESINSE, INEERE
LT, MFSIZLZREAFHPME=S Y ¥ 7k
FIIEBFSORAEFOEEL EHERZ SN L
REWEDS D 0, SSAEROBEREREZ S 2 WHLITIC
BWTYH, Hi5ICHIRELLRH AT 2 HET
% PM EREEORFIRTE L L CEHicx %
ZEDTRIEBE N,

3.1.2. MFS ([CHE S h bR PM iBE#TE

MFES IZffi % 2 72 PM ORRIHEE D720, =
FHRIC 318 L7z AN IC & o THRELL 72 KR gy
O PM i L FEFTC MFS ICHi# s vz
PM filifk 2 lbs L, Wit L7z,

Table 2 12 MFS IZfli$£ S L7z PM fli$E & &
AN 2 & o TR S /- BHifE o PM HEERE &
@ Pearson DHIBEFREIR & AN (2 & - THRILS
N7 KRAEED PM Bl % /89 MFS IZHi%
EN2PM I, HFIC 47um BLE O KR F & @
B 25 < (eg. HFLFE 1lum DL 1 R=0695,
p<005), F 72, W/NK T TdH % R 043 ~
0.65um @ PM &£ & O B EIZHLAKE T 12k
WTEWE (R=0583, p<005) %KL 72. MFS

= 157 =



2R S 7z PM BB E O R & WHIRL 721
T, BERO/NE 043 ~ 0.65pum DR FE &
OB b E <, CORETFO PM 0% (AL <
W R IRBIEDES S, FEEEIC MFS IZHi% S h
TR BB TBIS T A L & L7z,

‘Takeyamacho site: CIspring Osummer Afall Qwinter
Santanda site: Mspring €summer Afall .winu-r
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Fig. 3 Correlation between PM contents (MFS) and
PM concentrations (active sampler)

Table 2 PM concentrations with AN and Pearson
correlation coefficients between PM
concentrations (AN) and the PM contents

(MFS)
*p<0.05
Particle size 2.1-
__R@-12) 605" 578 542 283 378
AN (j1g/m’)

Particle size

)

AN (ug/m®)

3.1.3. MFS (&S h/- PM OBERVEE
Table 312 MFS IZHfifg & 7z PM 2 8%, &
i (50 HHEF) L7#ERERd . FHRT£ 05um
~ lpm O F b % < BlIgEEN, lum DF D
KT TERTHD 60% Ll L% o Twiz, 7z,
AN O PM EREEH E LT, 2RI

Table 3 PM quantitation results each particle size with
SEM and the ratio of whole PM concentration
with AN

. . The ratio of The ratio of whole
Particle size

count whole PM PM concentration

(hm) number (%) with AN (%)
10.0- 9 24 18 (11.0pg-)
5.0-10.0 4 1.0 21 (4.7-11.0pg)
3.0-5.0 8 2.1 11 (3.3-4.7g)
2.0-3.0 27 7.1 8.4 (2.1-3.3p1g)
1.5-2.0 27 7.1 3.2 (1.1-2.1pg/2)
1.0-1.5 70 18 3.2 (1.1-2.1pg/2)
0.5-1.0 138 36 21 (0.43-1.1pg)
0.5 98 26 13 (-0.43pg)

Sk TCIRBE OME LD 555, MFS (ks
T L% CHHELTWD &) RIHDKE % FMH
TWwWb Wz b, Fig. 412, SEM g0 —# %
R o lum PLUN O TR0 49 2um O RLT- 25
FHLTHBY, MFSIZI1E lpm LT OB/ T b %
BaiE SN Tn5D I E DR ENT,

Fig. 4 SEM image; 1,000x[a], 4,000x[b] magnification

3.2. PAHs QIR LUEE
3.2.1. AN IC& B K5 H PAHs ORZRE D
Table 4 12 AN THI L 7-ki4% 5] PAHs &0
EFIEE, Fig 5 ICF0E&ERT. WELZ
PAHs O Tid B[b]JF, Bla]A DN, %
b FROKE WV DBlah]A OEREDR D K-
7oo F72, BUNKLFIEE PAHs iIBEDE L, 5
BHOREZWYEIZ SR &6 E1 KD o 72,
FENOEAE, SoWE D 33um DT OREFET
F 75~ BRULEEHOTEY, HIZFTTEOK
XV TIZREA T PAHs DIF & A L3N T
HICEH LTWD S LA SN,

Z 2T, KRAW PAHs OBRBEREE LT, #Hl%E
5 PAHs O# 4G5 % [ZPAHs] &EFk L, 3F

Table 4 PAHs concentration at each particle size

\‘Q'O‘“ 0.43- 0.65- 1.1- 2.1- 33- 47- 7.0- 11.0- total
ng/m 065 1.1 21 33 47 70 110 PM
BlaJA 442 223 243 17.6 155 9.12 8.90 9.65 113 163
Chr  48.6 17.1 22.1 8.00 3.98 2.16 2.85 1.71 2.61 109
B[bJF 53.9 29.3 345 17.7 9.06 6.40 6.04 6.06 5.24 168
BIKJF 23.7 12.8 14.5 599 2.28 1.16 1.26 0.795 0.888 63.3
Bla]P 32.6 27.8 31.7 9.87 3.06 2.41 5.02 121 2.07 116
DBlalA 3.56 2.71 2.87 1.02 <0.04 <0.04 <0.04 <0.04 <0.04 10.2
TPAHs 207 112 123 60.2 33.9 213 24.1 194 22.1 630
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flid sz & %R~z Fig. 612 SPAHs ZHifgiE
I E L R OB G AR T, 45D PAHs
REIEFON TR, &5 KEFEOH 3Lz
Too AZRIZSPAHs DS 2 AWML, Th
FTHH/MBEINLTWD L) &(Vardaraet
al. (2008)), BEBESEIZ & B LAIRERBED 8
REVWZ LR, RADPLE LIS I nwZ &,
if:, PAHs 3EIEIZ X o> THRE NPTV

'91»1%@’1 R WATEDE TR TR TIREEDS R <
%% EDVEZOND, B, BEDENLTE,
B, %é BEEONEIZ 33um LT O N T- 0
HEPREL o TEBY, 4FD PAHs N
DR & L CTHINKIT- 0 PAHs IR BIFRS
% 2 EDIRIE S NIz,

W 11.0pm~ 47.0~11.0pm 04.7~7.0um
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Fig. 5 The ratio of PAHs concentration at each particle

size
= ~0.43um B80.43~0.65pum M0.65~1.1ym
@B1.1~2.1pm E2.1~3.3um 03.3~4.7um
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Fig. 6 Season variation of X PAHs concentration at
each particle size

3.2.2. MFS [CHE S /- KK+ PAHs iBE

Fig. 712 MFS (24 S 2 HIERN R PAHs O
6 W & AR L7 ARG 72 ) © SPAHs & A
e, LN RICEE LA LY, ZRHEBICHK
L7 AN CRBIBNCEREL L 72 SPAHs 2 & O
BERT. INSIZIZFOMEEGR (R=0602,
P<0005) 2R 5MN7. B, MFSICWET S

PAHs &I EH M h ORI L 2B NT 7
A4 YO E &SI T AR S B8, 2
DT EEERL TS, MFS ToOffitkix sPAHs
WREREL RV EEZ LN,

2.5 Takeyamacho site: [spring Osummer Afall Owinter

= ”é‘ Santanda site: Mspring 4 summer Afall @winter
2@ 20 = 8.45x — 0.0607 L
g2 y =8.45x - 0.
E_ s R?=0.602, n=24
g8
S a
2 £ 10
= 8
<2 Oh
a 5 0.5 o A

& ]

00 L r oﬁ )
0.00 0.05 0.10 0.15 0.20

SPAHs content (MFS) [ng/cm?]

Fig. 7 Correlation between ¥ PAHs contents (MFS)
and ¥ PAHs concentrations (active sampler)

4. K5 PAHs @YU X & 5l
4.1. Y XY FHEF
EE( BV CRAF PAHs O #usi{E R o
1252 58 (KEH PAHs Y A7) & REHF
PAHs €=% 1) ¥ 7 OfEREHWCHEET L &
EFRAIe TITIE, TYREAL Y NE [EDA
WREME] ISR L, M LKA PAHs 6 BL4)
D) A7 #E% [ PAHs risk] %% L, Eq. 1
CEERT I E L

Air environmental risk of PAHs (SPAHs risk) =% (each
PAHs unit risk X each PAHs concentration) : Eq. 1

Table 5 |2 unit risk i % 796 unit risk (& Bla]
P &, Z1UIHKF % relative potency (WHO (1998)
: Table AL 6, US EPA (1993) ; Table 8) o
— ¥ —DfEEHWTHIE L2, B, T TH®
72 Bla]P @ unit risk fHIZfl> PAHs ) 27 & &
DTHRT L0 H M ENEDD, Kz
PCIE#E Y A 7 AR & 7 2 T REMED S 5
A, U A7 EREEMNEHIIT 5 & v ) EHIR &
PAHs unit risk fEOARHETE M, % PAHs OEER
B, WAL DER, RREZY) 7LD AR
MEELZ 2 AbY, KRR CTIE—EOEE A~
S VD 2 EWTE D EHWTL 72,

Table 5 PAHs unit risk (ug/m®)

Bl[a]JA 8.70X10° B[k]F 8.70 X 10°*
Chr  8.70X107° B[a]P 8.70 X107
B[b]JF 8.70X10° DB[ah]A 8.70 X102
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42. 79T 1TV T I —ICLB KK PAHs
YRy

ANZZEEL T2 ZMAFE LV 2##%EL T
WARIITRIZBIT A S PAHs risk % Eq. 112 &
DHEM L7, 7B, each PAHs concentration {2
13% PAHs i1 % ANJ) L7z T O%EH, FEMBHE
BEICHLELHR[OY ZA2713139%10°TH 1,
B2 S A RO HE AL /R 1 7.20 X 10° TH -
7o MR 1% OFEAKEE (n=12) TV A7 HIZ
ARSI, AR TIRIAEDO KR D —k i 7%
FHELNVTHL 107 1) A7 L)V E Flal- T
B—77, #800m Bz EEEHRINEO = KHF
CBWTIEI0° Y AZ LNV EBZTCWAEZ LN
MR E NI SO XD, RS A TG B H
WHNTH) A7 LAXWICHEEREND S Z & )5H]
k), MIIIHAE L7 A 7 FHlio LB
IRIE STz,

4.3. MFS Z A= kK&sh PAHs U X 7 #EEE

Fig. 812, AN, LV TR L 72 K4 PAHs
I2& %3 PAHs risk &, WHLE TR S 7z MFS
THIE SN HALHRE Y72 ) O X PAHs ®OHIB
BRE kT, ZN5HIZIEOMBBEE (R°=0585,
P<001) %#7RxL, MFSIZHif & h/-% PAHs %
JELADHLEE PAHs 056, $HRELL7-HEICE
% RKEH Y PAHs risk 2MEE TE 5 2 & AURIE
ENTze TOZENDL, MFS TOMEREIZA
S [X PAHs risk] 0L 01ELEE2Z 5
N7z,

Takeyamacho site: Olspring Osummer Afall Qwinter
6.E-05 T santanca stte: Mspring #summer Afall @winter

)
B SEOS | y=1.98x107x - 143x10° hd
H R2=0.585,n = 24
£ AB-05 1 e oo =7.24x10
é’ 3E-05
E 2E-05 | R
b o
LEOS |- .
0.E+00 2, ? . ! !

0.00 005 0.10 0.15 020
TPAH; content (MFS) (ng/em?)

Fig. 8 Correlation between > PAHs contents (MFS)
and > PAHSs risks (active sampler)

5 £FIRETOARP PAHs EHE=-4V
>
Z CTCIAEFE—BEHoF.LH Y 0.65km?
O33R E L 72 MFS 12 & ) K&k
PAHs #I5E L, B0 X, AGEEIc BT

BREP PAHs U A7 8 L7/ R %2R
5.1. &EREICH T 5 AR PAHs iBE

Fig. 912 MFS #% i & % B 2 L 1IC X5 L
7z, MFS BAZIfE S 72 1) O PAHs & O FY
i & AETHME (n=12) %R T, FEFHMHETIX4
HHLERKIT VO PAHs 1A 2 B4R, 1 BAERIS
WL CHEICE L, BERETH 2 HEHO
WENRO LN, TO—F, 2HEMEKE 1HE
B E OB OEERZIALON o7, WE
BITIZEDFMHTY Bla]A DEARGE L, &b
DK E W DB[ah]A DED RS Vo7,
¥/, COHEBBICE L TH4AZFIC PAHs #0°%
, B BELLLOWEHEHRL, FICE
7, FEO 1 BERER T/ %2R L7z,

OB(a)A 8 Chr mB(b)F
aB(k)F OB(a)P #DB(a,h)A
= llane [
E 2 lane ik
5 1lane @
g 2lane [ oA
D Y I s ]
_, llane WD
& 2lanc [T
4 lane [ THEEETD
5 1lanc (W #%P(1)<0.005
E 2 lane [ EET]
£ 4lane [WEETW **P()<0.01
e 1lane [T
E 2lane [ EECEET]
@ 4lane [ PR . .
0 0.1 0.2 0.3 0.4
PAHs content (MFS) [ng/cm?]
Fig. 9 The amount of PAHs contents with MFS by the

number of lane

5.2. £FEIREBICETH5ARH PAHs U XV H#E

MFS % #%i& L 72 33 #141CT D PAHs 4 #F51E
I2H:D X, Fig. 8 TR L7zmEa HwT, K&
11 Y PAHs risk ODHEE =T 5720

Fig. 10 lZHBEMIZBIT 5 A 7 fEER K%
R FEEHIMEIZB VT, AT 40 x 107 LA
FEORLEF PAHs ) A Y HHEAET B 2 & HURIE
SNz, F72, ) THEOFEEHEEZ GO, (X
EALDREII TN RHRL NV TH D 10X
100°AZ LR VEBZ TV, 2O EnD,
AMEEETPFIET HHELRH D, K& PAHs
2 & BB A7 AT R & v ) HTHE T
DEFHERBEICBWTHHEB/TE LWL ANVIZH S
T REMEDSRIZ S 7z

PLEIZR L7, MFSIZE B2 RAE=S ) 7
LB A MEEN R VS 2 LT, BUETTD

- 160 —



T 2 REE ) T OB CIEAEHE S e T
THAE, (ERICHE A AFERSE TONENOBE
ZHOETE, K&UT PAHs 12X 28550 2 7 $/EE
LB T EAIREE NI, RUEEORR, HED
HTH L) AT PECETTP, EEHROFTY
A7 OEWE, ARWETIEAES A 2 EAUR
SN, MIEERAORHSEME SEIZ, ) A7
WOEHM RIS R E o2& VR b,

> ( 2 i G z
A He ® e ®
ol
®. .9 F H &

@ ()

hd
=@ 5 0 s (@] ©

—

(@) = o © ) (o) z

L] 7

@ (zizg 30 o T
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O <10x105 © ﬁﬁ—zﬁ 2
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Fig. 10 Air environmental risk of PAHs at measurement
points
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