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8y HiChI- 2 IIARE L2E0ELAFEICL Y, KIITHRICET 3 16BECSBEERRLKEE
(BAF, PAHS)D THRHEZBI DA Lz, WJIAREN D, SPAHsIEEII8.9~286ng/L e k& < EEIL,
B IcRENE 2ok, £E R GIE) TR SN IZPAHSIZSER @ Benzo[b]fluoranthene(k Hi#EFH
1.08~34.2ng/L, #H TR : 0.90ng/L), Benzo[k]fluoranthene(# tH&EBH : 0.42~22.3ng/L, #H TIRIE : 0.25

ng/LyCTho7e.

—7, BREEDYRH - B IX35 O Anthracene(W HIZEH © 3.17~9.68ng/L, BH TR

fE : 0.11 ng/L) & 688 D Indeno[1,2,3-cd]pyrene(#R Hi#iFH : 8.20~19.1ng/L, #H TFIRIE : 2.87 ng/L)TH Y,
%iTIndeno[1,2,3-cd]pyrene SR HH S N7 DITBBE DL T, ¥ B ARI4BRICBOTERTER S -+ 5HE

BDHTHoTz.
ERBLe2~4ETho I,
o7,

THDHIEPHEEINT.

MERERFD2IR, 3BROPAHsOBE Y, Tk L IZITRBEThH>R, 4~652DPAHsE
EERE T, s s &L CERIEKORA RS DOPAHSE B RN E M
CMBIEIC & B R AEFHEN O, PAHsORBAERIITKE « BHREL 4

2, TRZy v bEHVY
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1. [ZL®IC

SERISETRR{ LK FIEPolycyclic Aromatic Hydrocarbons;
BT, PAHSNI DU EDRAP VBM LR SR
{EKRBEEMORIHRTH Y, BN AR WIBELME
EHTDHEESNIWENSEEETEYD, F, TA
Y AR EREPA) & B E R R B SIS EI(ATSDR)
DEFHERZ D L2ETLRIRFTENLTWVS
[CERCLAEEWHEES:Y A b QUSEENTIT,
EPATHEE SN TWAPAHSIGIE D 5 b, EiC11WE
BURBNT o 7ENTWS, BT, 1997EERMS L
RCF 72T oL THNBZ EIEBIETS. —H#
IZ, PAESIIEMORZEREEC X D BETHZ LN
HohTWa., £z, ¥4 YDERN, VIV F
4 —ENBET R, SEMRECLEENR TSI &R
o TVBY, PAHSIIASERBE T Cld—iglc, 2~382
IHEEAEBTRRTH Y, 4BBITH R ERFOR S
T, SERIUEIMEBICESE LIDRETHEEL TN A
ENTWB. BEPICHM L2 4 ¥DOPAHsII AR T %
i - R LS bEEEIC AR Y, RIS IC &

D ORI BRNNEDOKRITHEAT B LRSI T
Wb, Eiz, PAHSIIERBHERE WV ER#MEN TR,
BEFICEVEEES ZLES SN, EEEMNRE
#ZB2(UN Economic Commision for Europe) T, PAHs
IR MBS e B (Persistent Organic Pollutants, POPs)
DRF L SNTWB. BEE OILEMEREREC
I%, KE 6 1348R OPyrene(0.006~0.012( 12 g/L)) & 3B D
Acenaphthene(0.012( 1 gL)LISMIIZ & A R ENndo
7233, EE TIISIFO%OME THRIE &h, BEREI
10 ~100gets 1) Th o7z, 7o, —HMOBENLL
PAHSHBHEH STV D, Lo T, PAHsOKZ~DHH
BOEEER/ U0, MIKOARTI L, B
BLEOTHRETIILNEETHS.

UL, PAHSIZ ERRO L 9 2t b b, ABRET
DOIFERPEAREIN TR LEL LT, R oxt
FIIE Lo TRV, ZOERITE, KRickiTs
PAHsOIGYERRIC I B HIGER 45Tl <, #icim
NIREL, KKPBE, ¥ERicH L Crsesfnd i
WORBURTHD. EHIT, PABSIIEIZERICHE R
HWT5LEBEZONTEY, REC L DIHBOLEE
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K&, MFFEOERMNEFCRBETHL L SN
T3, E0T, FMABRICRT 2 KEREE O]
RFTIL, T 9 LIRS LRYE O T RitkeER
RO ECEE, FEERROBBALETHE LEXD
na.

BEDZ &M, FRTIIARKEREZR TT5X
FNDO TR T, H8HBichl- 58 A kEE
LEEREZITY, PAHsOT PR T2 - L %
B & L. 728, RWETHERSRE L-PAHsI
EPAIZ L 0 EMEASTRV & SNB 16 E TR Y Lif7-.

2. ANERBEDRE L BT A%

O ANIKOFAER . &A%

2006 4% 5 A~12 A=Y, &8 18, 441 10~11
BRIZNTC, KRN RW CEAKRERE 2T 7-.
KE)THENZIRIZL, BEAMOEEZ< oXiy
£, KREFIZAY, SHICKREED TRREBIC
HEWTWA—EFITHH. K)o TER | IR
T ETn, BokHUETH BRI OFEER L OEEX
L% ENERE 1, B2i7T. fokimrIfs
wEAWTIEL»D, RLORBAR AL 2T VR
BUSSICIAST TRV E S ITEEDIC AN, 7 —F Ry
I A TEREIELR-7-. ZOFIAEZFELHIZ
T T ARBHEAIR(GS25, FLEZE lym, ADVANTEC#HEY)T
R AEL, RREELATFRICOBE L. Bt
4L % 2L DI, —FHIXAR OB OBE R
W72 b 20mL, 10 HENERAL, MFIEAERDE
FEoMICHE L7z, WEBE bz, hubs—F (Base
neutral surogate spike mix 4-8925, 10pg/ml, B : 7w
v X%, SUPELCO#EY) % 10uL42>8IL, HC%
AT pH30ICEREE Lz, = 5 LCHERE L&k %
B 3 1ZR9 & 9 72 EAEIH(Bond Elut Jr. C18(VARIAN £
BYE AV RUEREIE X B L, ERkRS o
< § T 7R R INIEEPLCFLDIC X B T ictt
L7z, fERL70F AL Develosl (ID46x250mm, B
FHEZEER) T, HPLC O4rdett, BEHER JONIER

BROEMIITNENR 2~4 ITRTEY ThD. IEL,

Acenaphthene 33 X T Acenaphthylene 134 BEDSEREETH -
Toicth, WHEDETHEL KD,

QEEOREREL ST HX

200645 10 A & 11 A% 1 EDE 2[E, EERELD
OB 2 1TRY 4 ry TCEERAE AT o7, 21, M
IRFIZ B BB AODS BT 5> B KR W E R A& B 8BFT T
HY, iz st2 OLFEHT 200m @ stl, THHA 100m
st3 35 L OVFHTR 500m D st 258E Lz, SRR

BR#SE AW TTok. BRUEEE X Ny ML,

vty MERAWTNASEOM KRR RE L.
INEEARBIVRLD 3 »FICTERL BN
Bz, F2EBHRITRALTIRBELE. 20
R kg AT UV RBIBBICANWTEE L, £
FIHBLRY, hEREL:-

EERENIERYE, BEYOENETHEESHE~=
27V NZPE>T PAHs ZHhH - L, HPLOFLD iz
&oT, LERLFROEMAT PAHs 25047 Lz

F=1 Xflo#ExT
BE & E
TR EE 1070km’
BRIRBRER 68km
FREHEFRE 1258mm 2ETY 1, 718m
FIERAQ #2155 A
X {S ?‘\

B2 KFNEKS & UBRRH SR

&2 HWLCHHEM &3 BEMEOLH

hSLRE 3BC BE  B@RsTOLE
BUMRARE 1.5l ") K30k 5N TORT
BEEAR 20ul —%E

7K 30%. #4/-W:T0%A
11~30% S&<I1TH/-L:100%
ITEbEED

30~455 *3/-h:100%T—3E

#4 WPLCIZXZRIEER
B HERER HAEEER HEME

04 280nm  330nm Nap, Ace+Act, Flu
204> 250nm .~ 420nm Phe, Ant

234 289nm  450nm Flt

244y 334nm  374nm Pyr

254r  279nm  400nm BaA, Chr, BbF, BKF, BaP
354» 295nm  410nm DBahA, BghiP

394» 300nm  500nm |P
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QNI PAHs (DS TEERAT

ARG ThH 2K I BEEXBEDLL, W)~ TF
KROBAZR O, ZOMFEEAZ EORAL R
LI, —F, BERERETO LBEEOMOBIZIT
MIREF, EEPKS)~EERAT S0, HEKE
FREEKRF~DET- 5 PAHs TEARO—o>ThH D LEZ
LD, ZA vROERMEM DBIRY CERHEEN S
WAV Lo B8 HEKICIE PAHS S BRI S TNV A D
LB S TN B A0,

Z T, )l PAHs DFRARIZOVNTHEE FHEE
WIZBRE LT, CMB(Chemical Mass Balance)E % FiV VTR
RN EIT o7, £/, FOEIIRED DnE
¥ L7 CMB Bt~ 7 o(CMB8) & AV V=, F4EEIC
ODWTHEELBHDOT —EZ B hotiod, BlED
PEBT4—EAHER, HY VIR, FAY, TR
77N D& PAlSEFEZ TN ENHE L. 7277
L, 8D PAHs IZRIBGHIZ L~ TR B 8 18
(Pyr, BaA, Chr, BG+KF, BaP, DBahA, BghiP, IP)&
L7z,

EEHS L Eag
L:pv'-‘4°/a:>7“ -
87—k, u
EEETF L B pH3. 0
28/ =) Bl FriE15ml/min
Btk
- = | ZEREHIE. 09
FLhSA BEIER | N~ 155
L:o vTF4va ::/?I——*——t:'

FEEETF L. 6mL FEBRTF L. 6mL

AR/—IL, 2mL

A=) Il B
3 EMEHLAIC & BRREFIE

o FRKEI4BMOKREE

-o- S-PAHs —o—P-PAHs -a- SS

3. EBRfERLER
(1) ANk Fr aDPAHSs

BN K R oOSSIR B 33 K UPAHSIR BE & e RR (L
IKRAMARTILIPDIEB 2R . PAHSOSIRECLT, T
PAHs & B& 3 )1 38.9~286ng/L CAEBHRENLT54% TH D,
BIFRBOREQLLT, SPAHs & H9)i30.50~80ngL TZ
EMRENII886% Thotr. H7-, BEOERECIT, P
PAHs & BE97)37.1~210ng/L CEEMRIII853% T - 7-.
KO HNRBE L 504 5 R (K B4R RTIC BE R
BhHoTH/E) DEHREDIIT, SPAHH097TIE L
AEB L THSTZOIZR L, PPAHsITL6A & BEfREDIE
IWHAKEEL 0 bRV EN I ERbhots. Zhi,
PAHSIZBRAKMED SR Vo), < INRBHEW I35 L
TR TIFE L OO, BRI X B IR E ORI T,
PAHs 75 LToJRIBASERE LIF Sh THRT LED &%,
PAHsZ E 1B HK IR T L= & 3% 2 bh
5. 12720, 0B TANLNAZHTTIEh ek
& 5 BSPAHSDIENPPAHs % FE - T Y, W)idz
VAL L CO—EU EEET B 2 L shho e,

REIL, UKD ETA TOPAHsI 6 DR HE
ZRLICbDOThHD. 2REAGIENTHE S0,
SERDBOFEBRFO2ME Chote. —F, BRHSEEDD
o EIXAE PTH Y, KicIPIRATEECIE—
EbRIEBENR2 otz £, PRRESH-OE
KARFHIRTE CIZERR > B ST CThotz. &

" KEOIT, Nap, AcetAdD k9 7A{EAS FIAIATEREDMIHE]

EPELULEL, DBahA, BghiP, IPD L 5 724 Fidis
TFREOBRHBEIE PE L EhoTe.
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E5i%, FPAHOBEZRLZERES & bIZBEIIC
RUEZbOTHB. BAKDUERENICERRH -5
&, %< OPAHs CH/KEE & e CTRERE < A2 @A
BHRONT. B, B TOPAHSIE X% O™ AN
Z e Bbohote, BRERCHEAT BIERYKRIC4REL
EOBESFPAEHEL EENTVWBOZ L NERO—
DL LTEZBND. 4ROPyrenel DWW CHRROEREE
BOFEBR L BT D L, FHEIZ50mgL L BEE
DFAE D012 1 gLEI I 2ng/LNZ TR - T2 b DD,
BbEWVE & CREEOFEEDUZOREDAngLTH
otz Flz, fOPAHSIZOW T L EBREE O R(TIER
HENLPEEBRLUTEWMETH 7.

R6iz, T-PAHSIZ%d BSPAHsDENS, T7ab bl
KRHDPAHSD 5 HISTERE L U CEET D EIA ZERER|
WY, ZORMDNDFEKEIZBWTE, BEOZW
PAHSIZ Y, IRTFREOEIEIMENZ E0%bh5. Hic
5~6BROPAHSIY, IRTFRETIZIZE A YRS Nedo

7. S~6EROFESTFOPAHsIE, 2~3BDIKSTFDPAHs
W U CBKMEDIBIE CH B AT ¥ J — VKB
KowyBIO~ICEBEWVVETHD Z LA mbhTna D,
oT, FARRRIIZOHKEOEIDZ, BHFO
PAHSIZT KIS RRBREE L TIEELCWEEE X Bh
5. Ele, BEFHZINLOBESFOPAESORIFED
BEBMEMLTWA I b, FABCERIZIREL
TWeBaFOPAHS B & _EIF 72 P & 0 OV %
MFLTWEEELbRA.

BTCKEE, ERRROBRERI O F I T-PAHSIE S
Y. 28R, 3TIL, BMESEAKRRCSTRE
BEHEETH BN, BRICLZMTAROHEMz LY
~ERTIIB L 22~ 4G L 2o TNB I Loz,
FERERRI, SHEHEKOMAPCEREOERE EARVIZLY
TEYEOPAHSBFNIZR T LTND Z LR E N

#=5 £ PMs OBHBKR

WEA max wm (B g
T-PAHs -S-PAHs
Naphthalene <C  Nap 14 /31 13 /31  1.06
Acenaphthene+Acenaphthylene & +&0 Ace+Act 25 /31 14 /31 0. 47
Fluorene o0 Flu 20 /31 24 /31 0.41
Phenanthrene SO Phe 29 /31 24 /31 0.67
Anthracene oo Ant 10 /31 10 /31  0.11
Fluoranthene o Fit  23/31 10 /31 0.81
Pyrene & Pyr 25 /31 15 /31 0.30
Benzo[a] anthracene oS BaA 27 /31 24 /31 0.20
Chrysene o5 Chr 26 /31 23 /31 0.23
Benzo[b]luoranthene off’ BOF  31/31 9/31 0.90
Benzo [k] fluoranthene ol BKF 31 /31 25 /31 0.25
Benzo[a]pyrene (@ BaP 30 /31 16 /31  0.17
Dibenzo[a, h]anthracene (?35) DBahA 10 /31 1 /31 0.32
Benzo[g, h, ilperylene % BghiP 29 /31 6 /31 0.52
Indeno[1, 2, 3—cd]pyrene &o IP 6 /31 0/31 287
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B8IZ, Kow(SCHKE™) L PPAHSDSPAHSIZ X1 B B4
(LT, K& RELTD)E OMBEETT. Kl HFREH
TEEME T LICEH LR REA CEHLCRL
T KEETIE,  logKow e logKes DRI IEDAEBE 2 5
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() IEEhDPAHs

R0 BB SR DPAHSRE Z BRI L D 4HEL T
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5. #m

AW TITHRISH A 1Tt B B AB/AKTRE & 2| 0
FEEICL Y, KRTRERICEIT 2PAHsOFE THFE
AT UTICHIFR TR ONIHRETT

1) KFJIC BT ZPAHSIEETY, T-PAHsT89~286ng/L,

S-PAHsC0.50~80ng/L, P-PAHsT7.1~210ng/L T 7=,

¥7-, T-PAHSIIEENMRETIS% THY, RER I LI
KELFELTZ.

2) 2FAEHAQG E)THRE ENT PAHs I3 5 BO
Benzo[b]fluoranthene, & Benzo[k]fluoranthene Tdho7z. —
75, BRBEE DD T8I 38R Anthracene &
6 BB Indenof[123<dlpyrene T3H ¥, #5iZ Indeno[1,2,3-
odlpyrene 23R SN2k, BUKRET 24 BEEICIWLT
BMRH--RER OBBREDOAH Th o7z, —fRIZ,
{B5FD PAHs 12, IBIFREORHSEENEL, BT
O PAHs | 3IRBREDOR HIBRE B 1. '

3) IGTRHED2ER, 3EROPAHSOIEREII VKK & I TIEERE
BETho7ehs, 4~6EROPAHSEE I ZTABOR X %2
~METH T, BRECOERIKOMASCIEE D%
x EMDICLY, BUBOPAHRSISTI[ZET LT
BT EDBTRE N,

4) EAREFCRE, FJHARHRIZIST BKow & Keg & DREINCIE
OFBIRIRNR A BT

S BEEEET T, EEHOPAHSE A £11%71000ng/g
gt LR L R TEL, TR EEMETL
7.

6) CMBIEE AW T RATRAENTD b, TEKRg - [RMREL
BICRAEFRIIT AT 7V TV ) v E#EEENE.
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The Flow Characteristics of Polycyclic Aromatic Hydrocarbons(PAHs)
in Yamato River

Yuichi ITO!, Naoto HAYASHLI', Yoshinori KANJO!
and Satoshi MIZUTANTI

'Graduate School of Engineering,Osaka City University

Behavior of polycyclic aromatic hydrocarbons (PAHs) at the downstream of Yamato River was studied. River water
were surveyed once a week for a duration of May to December in 2006, and the sediments were surveyed twice in
October and November, 2006. In the river water, T-PAHs concentration changed widely from 8.9 ng/L to 286 ng/L, and
tend to be higher when it rained within 24 hours. Benzo[b]fluoranthene and benzo{k]fluoranthene (with 5-rings) were
detected in all of the 31 samples of water. On the other hand, anthracene (with 3-rings) and indeno [1,2,3-cd] pyrene
(with 6-rings) were not detected in many samples. Indeno [1,2,3-cd] pyrene was only detécted in rainy days’ samples in
the form of P-PAH. The level of PAHs with 2 or 3 rings in rainy days were almost same as those of sunny days,
whereas PAHs with 4 to 6 rings were about 2 to 4 times higher. T-PAHs in the river sediments at the point of receiving
road drainage of the Abiko-ohashi bridge was much higher than that at the other points. According to the Chemical Mass
Balance method, it was presumed that the sources of PAHs were asphalt and gasoline.
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