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B EENDRIEI N T DEDRBIEOZECL Y, OC 131
MLTWABZ EHEZDOND. FRIHEMIRERHIHE L= T
WXL CiE, MCUHEE 52 LICX 0 RBIEZRET D Hiks,
fill 2 S L7z,

s
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Table 1 IMPROVEZOhOJL

OCt1 rt-120°C

0C2 120°C-250°C in He

[O]6X] 250°C-450°C

OC4 450°C-550°C

EC1 550°C

EC2 550°C-700°C | in O, / He =2/ 98
EC3 700°C-800°C

0C=0C1+0C2+0C3+0C4+py0OC
EC=EC1+EC2+EC3-pyOC

A

/\

é 150 / \ —t— TSP
2 / \ —=0= PM2.5
100
€Y
50 - <
. [CIE . o= -~ o p4
3A188 3A198 3A208 3A218 3A22R
Fig.1 TSP, PM, ;DB E)
12.0
10.0 /*\
. /\
§ 60 —e—0C
E? / - &= EC
40 \ — —& - WSOC
2.0 M*—\W—A*~,ﬁ~- A __'.EI
00 ~g-
3188 3A19H 3H208 3H218 3H22H
Fig.2 TSPARAOC, EC, WSOC
12.0
10.0
8.0
§ 60 ——0C
2 - &= EC
40 — v —i - WSOC
2.0 - 5
g— A ;g-._(. ~\.~:§;—"-w

0.0

38188 3A198 3A208 3A218 3R228
Fig.3 PM,fDOC, EC, WSOC
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WRR 23 45 2 AWVANS, JUM SIT@HTIC T THRAME T (b00%4) M, #ESIC L > TRE M
Lotz BEADDIIREE RKKIGEMEILER S AT A (5 EOF) OBIT — & BT 7 /v Ot O
FEE, RBRR TS EIRM L T ORISR I LD b0 L0 RN RENT Y. L4 ERHICE VT, ML
IZFV T SPM <0 PM, 5 & W o TRl IR E D S EH S fERE T, 76 B AR Z DB S U7 AR R T b o2
BEZ T EZOND. T, SPMAEBER &R 234E2 H 4~7 BHOWT, SPM O 1 K Z &0
IKERMERS S 50T 2 ATV, ZF D FEM A MEE LT-.

2. Ak

AT, A HETPRICH B # e SPM —6— NHA -8~ S04 -3 NO3
MEHBO —>ThbT L B : : : 20
(BHER) b 0% AWz, BRE 80 - |
HEZR1L SAP-700 (feA<HE - T3 1
) <, 7o FBMIERT — T AHK T 60 T
(1 BRI ICEBHRIR L TR e, B
O, BREBIET— TR RE LR | 3 4 (1%
LTS HTEA A v ilisr <
& O WSOC(Water Soluble Organic 20 |4 5
Carbon: /KIEPEA IR )T DN T
70, OS> FILAR Y RO ol : : . .
2B 4 50 1 (BF) &8k 2848 2As5H 286H 2A78
0.75ml (2 THEH LA A 73 #ric

7D 1 CEM) &K 6ml 'C Fig.1 Hourly values of SPM and ionic species at The Nagoya Television Tower.
TEEHjLWSOC ST W,
3. BEBLUER SPM | NH,” | SO/ | NO; | C,0,7 | WSOC | PO

Fig.1 12, Mo SPM 5503 | SPM 087 | 057 | 069 | 077 0.81 0.50
BA A D 1 RpE O LB 28 LTe. NH,” | 0.87 079 | 0.77 0.83 0.71 0.39
PR 2342 7 4~7 B O, SPM O | g0,2 | 057 | 0.79 045 | 060 033 | 0.16
NS 47pg/m3(%j('79 Bo/N20)72 o 7= NO, | 069 | 077 | 045 0.54 067 | 0.46
TORO VEM CFR 23128 B~ "o 5217077 | 083 | 060 | 054 059 | 030
F4 2 33 1) OIS Bpghn'tle Pyeo 081 [ 071 | 083 | 067 | 059 0.36
K40, He/NOCBE M THRE)), %o 1EH PO 050 | 039 | 016 | 046 0.30 036

CER 2342 A 8 H~F42 A 14 H)
DSEEMED 16pg/m’ (e K36, /00K H
TIRME)TH Y, F7FA20, 21 BL O
224ED 2 A DWEEMENTNEN 18, 22 B L 19ugm’ 72D T, YiZREH o> SPM 28 Z O & L CiE, £\ ERk

WOV EIREThHoTo LIl TE 5. SPM @ 1 BRI S & DA AU nZ ot L TAhAL &, HERREEE L THRD
2\ \DIE SO TH Y, FHIMEIE 10.7ug/m’(Fe K 18.1, e/ 2.6) Tidh o 1. Z DA NH, THE 5 2ug/m’ (K 7.7,
BN 2.1), NOSHSEHIME 4.5ug/m’ ek 11.1, f/h 0.6) Bt 7=, &4 A Fid SPM 12 5 2 EEEISIE, P
T 54%(Fc K 89, /N 29) Tdh»7-. F£7=, WSOC (L FEHE 3.9ug/m’ (K 7.8, e/ 1.2)72 - 7-.

SPM B L O R4 % AR BILR A Tablel (2R L7=. SPM & i b AHEBEMRE AN & 7> - 72 D13 NH, D 0.87(n=96) T &
57 ZHUT WSOC (0.81:n=95), C,0,7(0.77:n=96), NO; (0.69:n=96), i\ 7273, SO, DAHEIRELIL 0.57(n=96)
L lgpole. 7V EEBIZR T 2O BT H O b CE R B E & SPM & ORWFEBIEMEGE TE T,
RT3 VA Y & OFBMRE D 0.50(0=95) & m< o Tz,

Table1 Correlation coefficient between SPM, ion species, WSOC and
Potential Ozone (PO) each other.

ZEXHR 1) 2 AORICIUND S TR SN HRET (bR 34) 1I2o0nT, BREEE, P23 42 H 10
HfF, http://www.nies.go.jp/whatsnew/2011/20110210/20110210.html
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1. [FL&®IC

KRETT mY VL, b MO T 2 @HEEE, FXBEEHICEHLLRFD—o2LEZX LN TEY, ZOREHE
DEASHTWD., #HHRKICE L TE R, T4, MUNRARYE (PM,s) (CBREEEENZRGE S 41, ik
BT DA, T ORI ENEANATON TV D, FRTIRFERR DT PM, s RIS W TRl O BT
EEHDDZENMOLNTEY, RIFMSORERZFFETEIE, PMys OHIERHRICR L TREREBE 2.
LonL, BAEPFITIZERIEICEATWDTZOIERICE L <, a7 7 —FIC XA TOI TV 5.

AR, [RINCAATEE & O T BRBEEN AR IC B9~ DA 7E 3 D B D T, IR SE 14C 2~ —h— L L THW ==
TuYVRORE, RS E LTERERERILKE R CICETAHEM IO TS, YC VWS Z Lick
0, ALEREHE R & A A~ AHROBIA L EHEE TE S, HRNICBWTIE, =7 e Y rciET 5 YC omilixz
U<, WOBMBRMEREEINTHS. AEIE, 2003 4F 4 H~2004 4E 3 A4 HRTTN—HLS CERELL 72 PM,;
DAERFEITHONT UC DRIEDFER & BELRITHOVWTHRET 5.

2. Ak
PM, 5 (X FRM2000 (R&P #hH) % VT, #923.5 WefH], Wik 16.7 L/min CA3slli AHRICER L7, C/PC It
134 B RFERNEREEE L X —IZBW T, 2T ha
H A E &8 E (High Voltage Engineering Europe L% Model
4130-AMS) & FIWTHIE L7z, —H Y720 ORFBEEB DI,
BH Sy 2 REEICA DY o/ a2 lE L, £2R#E (TC) @ pMC
(% Modern Carbon) , BC (Biomass-derived Carbon) , FC
(Fossil-fuel-derived Carbon) % &% L7-.

——0C —H—EC —&—PM25 |

0OC. EC (pg/m®)

A
Fig.1 PM,5. OC.ECODZEE)

3. R
PM,s, OC, EC i%, FFICEHLIKE, HWEAEL L=Z#R R oh T
72 (K1) . OC, EC ® PM,siZxt T B EHFIL, L 21.7%,

19.7%TdH Y, PMys AT D FEIRE 577>, PM,ys DIREZLE 7
IR EREELGRLERTRER D LBEZAOND. F5H, &2
6 HIZHBWT, BC 2 FC DEFELD b REN72D, FHTIE, »
BC %3 34.7%, FC 23 65.3% & ALABREHH KD F G N K& 9o 72 (K

4556678889 910101111111112121 1 2 2 3 3 3
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14 . . . .
C analysis of PM, 5 organic aerosol in Nagoya city
Fumikazu Tkemori, Makiko Yamagami, Koji Honjyo', Toshio Nakamura

1 Graduate School of Environmental Studies, Nagoya University.
2 Center for Chronological Research, Nagoya University

The 4th East Asia AMS Symposium (Tokyo, 12, 2011)
1.Introduction

Air pollution caused by human activities for example various industrial activities and heavy-duty vehicle is adverse
to human health and welfare and causes visibility degradation. Particulate matter (PM) is paid to attention as one of the air
pollutants, because it is related to increasing risk of cancer, especially lung cancer, as well as respiratory and cardiovascular
diseases. In America, PM,s has been regulated by the US Environmental Protection Agency from 1997. In Japan, the
environmental standards of PM, s were notified from the Ministry of the Environment in 2009, too. The investigations to aim
at identification of the source are immediately needed in Japan, because it is thought that PM, s has many sources and the
regional variations.

Since radiocarbon (**C) can divide between modern origin carbon and fossil origin carbon, it is a powerful tracer
for estimating the source apportionment of carbonaceous compounds. For example, measuring '“C concentrations of total
carbon (TC), organic carbon (OC), elemental carbon (EC), fatty acids and PAHs, etc... were conducted by AMS. In East Asia
including Japan, it is not enough number of research on carbonaceous aerosol using '*C. So, we measured '*C concentrations
of TC of PM, 5 in Nagoya, Japan to investigate the source apportionment of carbonaceous compounds. As far as we know, it is

the first report of measured "C concentrations in PM, s for a year in Japan.

2.Method

We carried out daily sampling of PM, 5 for 23.5 h using FRM-2000 from April 2003 to March 2004 at an urban site
in Nagoya. The samples were collected on PTFE filter (TK15-G3M, Pallflex) and quartz filter (2500QAT-UP, Pallflex) using
two samplers. Quartz filters were pre-combusted to remove any residual carbon prior to sampling. The sampling flow rate was
16.7 L/min. The samples were stored at -25°C after sampling. As a rule, five samples were collected every week from Sunday
to Friday. About 200 samples were collected for a year. Organic carbon (OC) and elemental carbon 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 joined,
because it required more than the amount of 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". The equation was
shown below.

BC = (pMC/100 x TC) x f FC=TC-BC £=10.935"

3.Results

PM, s, OC and EC concentrations have similar seasonal variations, although OC tends to have high concentrations
in spring. The averaged proportions of OC and EC in PM, s are 21% and 19%, respectively in 2003 to 2004. They are
considered to be the main components which had significant influence on concentration change of PM, s because they occupy
40% of PM,s. Especially in spring, pMC and OC/EC show similar seasonal variations, suggesting that change of pMC was
influenced of not primary sources (e.g. diesel, industry etc... ) but other sources (e.g. secondary generation from volatile
organic compounds (VOC), long-range transport etc...). On the average, it is observed that contribution of FC (65%) is larger
than one of BC (35%), although BC is larger than FC in May and June. BC had a strong correlation with OC, and the

correlation of FC with EC was strong.

Reference
D Katsuyuki Takahashi, et al., Water, Air and Soil Pollution, 185, 305-310 (2007).
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