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1 Introduction

Radiocarbon (**C) is a powerful tracer for estimating the source apportionment of carbonaceous compounds because '*C
can be used to discriminate between modern and fossil carbon. There are many studies of PM using *C in Japan, however
studies with '*C analysis for annual and long-range transport from Asian continent are few. We measured “C concentrations
of total carbon (TC) in PM2s in Nagoya to investigate the source apportionment of carbonaceous compounds and the
long-range transport from Asian continent.

2 Method

Sampling of PM25 was conducted in Nagoya, Japan. Nagoya is located almost at the center of Japan (latitude 35°18°N,
longitude 136°91°E), has a temperate climate (average temperature of 16.6 °C), over 2.2 million inhabitants and is one of
the major cities in Japan. We carried out daily sampling of PMas for 23.5 h using FRM-2000 from April 2003 to March
2004 at an urban site in Nagoya. 173 samples were collected for a year. Organic carbon (OC) and elemental carbon (EC)
were analyzed by the IMPROVE thermal/optical reflectance (TOR) method with carbon analyzer (Sunset Lab). '*C/'*C ratio
was measured with an AMS '“C system at Nagoya University. The samples for 3-11 days were pooled, because it required
more than 1 mgC per 1 measurement in order to measure '*C/!?C ratio with sufficient accuracy. Biomass carbon (BC) and
fossil fuel carbon (FC) were calculated by the previous method (Takahashi et al, 2007).

3 Result

Especially in spring, pMC and OC/EC show similar seasonal variations. It is suggested that the change of pMC is not
influenced by primary sources (e.g. diesel, industry, etc.) but by other sources (e.g. secondary generation from volatile
organic compounds (VOC), long-range transport, etc.).

BC concentration shows variations similar to OC in spring. Backward air mass trajectories were calculated during the
sampling period in spring to identify the source region of high BC concentrations because the air mass flows from the Asian
continent in spring. The air mass came from Siberia when OC and OC/EC have high values especially 5-1 and 6-1 (Fig. 2).
However the result of 6-2 that has lower OC and BC concentration than 5-1 or 6-1 showed that the air mass came from
various regions. In Siberia, large forest burning happened in 2003. High BC concentration in 5-1 and 6-1 is influenced by
this forest burning in Siberia.

BC and FC show high concentrations in fall to winter. Some reports say that open burning of agricultural biomass and
dry vegetation might be the dominant sources of biomass-derived aerosols. It is considered that biomass burning is
important contributor to total carbon (TC) in fall to winter, because daily concentrations of K* which is a known tracer for
biomass burning s how good correlation with BC. In addition, it is considered that fossil-origin carbon from primary sources
is important contributor to TC, because daily concentrations of NO3, NOx and CO which are known the tracers for primary
sources (e.g. diesel, industry, etc.) show good correlation with FC. The high BC and FC concentrations were due to

atmospheric stability, because the velocity of the wind showed reverse variations for BC and FC.

Takahashi, K. et al., Water, Air, Soil Pollut. , 185, 305-310 (2007)
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WG, HA OIS ITIER U C, S RWE DR & H P OREEERREENE A, MANDARA 7 /b= U X AZ K0 S fE il
AR, 728, SRIOFITICE WL, Biteda, HXKGEEIHRE 60 S0 iz A v a2 21ER L, %
AR 2 iV T
3 BITHERBLUER
3.1 EFR IR IR PG & 5 A R SR PR T 5 K OSBRI AL X2 A CERBE IR USRI o0 S 22
SRIGYH TKDFED DIz, TS DmiREZ R LICHF DA b L—F—{Z&IF, 40~60m OFIHD H D2 %<,
TR OME b, 5B HYBOESITEY LTRY, o EERICFRE, FEbcEmE &b D ks 1 20k
FZELEOTND., IO, MITFKFOLRIZHEL CWDEEEZLND.
3.2 SoF I RIF BT & IR R AR T 12T CERREBE IR YERB O 15 Y KRR b, £77,
TR ESRVE T C, BRESIRMEEAT OO B M KGR b vl L, HnRiEL T, ks
ICEENDHANFRREEZEZ DNDWE?DENTWD Z LD, ZOREHR 5S> L L FAKBYE, BF
L, HEAILLALD LHEEINS.
3.3 JKER sk R IR TR Hhdsk )~ O A A R AR HUES M & % C, 4l R TR BUES LS 0 C, BRBE ALV 0 LA HE
DO T KIBYEMGRD HNT-. EREEZ R LR OA b L——AL@ 1L, 7 HE T 20m 2R, 4 RiiikX
T, 40~50m ThHo7=. HHEFHIHAHREIS, KEEPEE LV EZ<EEN TS b Ty, A hL—F
I ARTAELTEY, TROBRETIE RO EHEIND.
3.4 T 1FHFK, &, WRITL, BLr, N7 v AT, —HOMS TR S, RHEPHER AL
R OVGY TR S e o Tz,
SE R
1) 47— (2008) KTGIS. net, http://ktgis. net/mandara/  2)3#5% 5 (2004), H1 7 /ViEHH, 28, 41-49



AT RTTNKBREEIC BT 2 A 7 v RMEEM DIEEEERRIZ OV T

BRIl B, sk %
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1 IZC®HIC

FRE 7 v FALEWIX, BUE, Hx B CEASFHESN TS, RENREHY v R LT, =7
A aF T B AR CBE(PFOS), NX—T A at s Z UR(PFOA)®H 5. PFOS 2B L TiE, 2009 45, 7B
AHEIEYEICET D A by 7 RV AEKICBINE NS Z E BN RESHTZ. D%, 2010 DL ELIE CTH—
R ELFEMERE S, BIEIE, RS CBANTFAH & 2o TN,

ZOXO T LEERIC, PFOS 2B AMK Y v RMEAWEIL, BEBEBHEEIRD N TND. AT v H#
{LEWHICEAT 2A - FRILZNETICEZ L OWMEFIRH Y, BA - HRAOFHIBIZ I TE DG YLIRILA ]
HENTWD. Lrl, A FRBICBIT2REREN IR, A7 v BIEAPWHEORRERE L ~LEZIXLD, 5
YR > TWgW., 22T, AWFSEIE, PFOS 2G5 A Y v RILEWE 17T WHEICHOWT, REPOFE
BE2EIBECONT 5 HEEREI L, Z0HEEZACCAERTNOKERREICEIT 282 ETL 22 HM
L.

2 EBAE

FAAIL 2011 42 11 A, 20124F 3,7 AT, A EHHIII30 AW TERAKEZITo . BKIIAT LA
DR T FHOTITVY, 30BHE 200 mL O 7 ABOFEA~ANTZ. SHTITIEE RN ORE 2 EZ Hv -, g
BEFVEIE, [EFEA 7 2 OASIS-WAX Z i U CHEAMRFIE 217 > 72, HhiH#ix, B, &K, 80% A% /—1LT
Ve, 05%7 VE=TERAX ) —/ICTEM Lz, BIEIXLCOMS Z W TiTo 7z,

SHRBLUBR

T RTORED S TRMEL EORE THE Y v Bawrmit . RENRAKRT v FILEWTH D
PFOS (DWW T, i JIAKGEH O RIS 4.5~150 ng/L THYME 23 ng/L Th o7z, BERICK D &, AAE
ENT )11 79 HiAS D PFOS OSE-BIES 15 ng/L 72D T, A REIFHA L4 HRTTRIIOFERIZ, REOFE L~ T
HotmLEZD. PFOAIZHOWTIE, REEHPAA 3.1~250 ng/L THJME 11 ng/L T3~ 7=. PFOS, PFBA, PFOA,
PFNA (I X COHLR TR S L7c—7F, PFDS B X ORFEHD 11 LLED T VAR CERIZOWTIE, T X TOHR
IRV TR FRREARTE CTod o 72,

2011 4E 11 A, 20124E3 A 7 AICERBIL7ZIZ E A EOREHIB W T, IREDOFHEEIT V2L, AH7 v FEb
A, FEEBL CTR— LV TREREFICFEL WD EREZLND.

4 £EH

AETRTNIIN 30 iR Z i Lick 24, 3 _XTOHEN B PFOS, PFOA, PFHxS 234l 41, PFOS, PFOA
X, L ZALZAICEBERSNFEL TV, HIRIIZIE, BARENOMOMEE i L TH, FSOREL
) ThoT.

B 7 > BB ORI Z L2 R 0, FAEPEN D DORBELEZ T TV D RN R Sz, 2
|21 PFOS, PFOA OEIG MO EHE 7 v FLEW LV bEVMEAIN S Y, A dEHkIC ISV, ki 7o
nNoEH7%, RIRFOEHT v FILED~ORBEIHE VLT NWEB X BN, L, 5%, BETT
PFCs DR/ — WEL T DN TR EN D720, ABWE L B2 5N HLEMCONTHE| & & RE
ZLTW ZENERICEETHLEEZLND.
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1 IXC®HIC

MO THRIAIZ & 25N AE URIK R 2 K S 256, 1Sl & B W R iE LRI OV T
DT EAT - TV D, FERSICEREENER SN D T2 —ZHF < GOMS #iX U & T 0TI L DR
RMEOREICE D Z ENHABTEN, T b OBa o XA 2295 Z L b, R CIIMBEIFEE &
L CHRETEEANC W THE oI 2 FEhE L, ORI U TR 2 Fhi 9 2 KH 2 & > TW\d . Ak 25
R A LT RIEEEORIGE, REEEAIC L2 b0 Bbh daNEA L. eI L 5MEKE
HIEIFEADRHEECKH T L2PHREL LTHEHTH DL LB 0NTDOT, FHIZONTRNT S.

2 Xt
2.1 RaICkBEIE

MR X VI ORIGEENFE S, RKFEHD DT pH,
COD, [&A A v FE{EMA, FEA A FEiEAl o 4 HE O34T
N LTz, [EA A S EANS SV T IS K0102 (2BUE &

B 250mL (pH=0lBRE) | v bkmmETHL

Sep-Pak Plus PS-2
20mL/min

ZEFHR 60min

B AT LT —R N EIEMBAS), A A v TG rERNZ > Pz smL
W T EOKERBRIE ICHUE S 40 5 [E ARl - OO BEVA 1T HEJL L T LT A
BT LT-(B 1) SIFTORIR, MBAS ¥ L UFFA A SR ETG HhAI2S e FAIT /NN )BT EZ D LIBR 2.5mL
RS i, FETEEAIC K 2B TH D LR S L7z, \AEN) L 15g
2.2 RADRE e #&E Smin
PV O FR AT, FEBIGE CHANHER ST, <— ;&5 2500rpm, 10min

WRICHAD = DI A SN BR(m A EO7 Pz b ab |
Bix7e <, MBOBEMBBIZEORME, FERILM S 2 O(LF W E I &
BN DTHD LB LNT(K2). SEAFABLGIC CTHiIC

FILIVBEAm) S |

<—— PARJA&E 1.5mL

BRER S 7= KB Y 5 MBAS 0.33mg/L S S 7= 2 Lo, fill — AN HR

OFERIT R ETEVEANC K D b o> &l L7, [« @05 2500rpm, 10min

3 L | KB DR BE (510nm) £ HIE |
MR S %8 SN I i o5t L, PIEhiid & LR miEE 1 ERd - SRR

R OLESNT 21T 5 2 & T, FIZIHEA A REmiEEAIC OV T
FORERBRIEITHUE & 2 AT H-ROOL R 2 @IS 95 2 L T,
HURIZRIET 2 Z &R TE . i F oA & LT L
T D FETEPER O L AT T DT 4L b 8 2D R TR R &
D ZENTEXLOT, ALEMEDRIN THRA LSBT
TOMEHRAEL LTHAMTHD L EX DRI,

2 30k
A AR TR A 2 TR JISK0102:2008, B AHIS fhe
JEA GBS KE R I 2B R OMEICES T RETBRENRED D F i 3
U JEL AR S5 (B 5 5 261 5(2003) B2 WMAShE=-7FO_REBH




