NMCC 19 2012

EETHICH T A2RIPHFRPEDHERN AR ERMFRRERDHTE

BRI E L, K Bz 2, REETF 2 PRERE S,

ARG 4 PARFEAE 3, TERAF—RR 5

VBRI S 4
612-8429  FUHEBHF RS AR RUIXAT AL = AthT 84
BEEL@EIA VT 4 - T8 - BREEv ¥ —RSr, 431-0431  #80 RIIPE it 2281 i)

2 LR AL R
663-8501 e WA Fe e i B [T 1-1

3 fe IR BRI S v & —
654-0037  fuJ FAdF TZE BE X ATIENT 3-1-27

4 LEIRBRBEMIEE v & —
654-0037 L. L4 S T ZE EE XA T T 3-1-27
(BfE IR R E IR RS, 670-0947 oM HidbSc 1-98)

S FENRKRFEY A7 ke Z—
020-0173 A TWA TR IR T4 3 2k 348-58

1 [FLC®HIC

REBEGET OBy FIRE (PMas) 1, FERERR, TERSRZILCD &3 o8kx REREELE LD Z
ERWAEEINTEY 19 OAETEH 2009 4 9 AICEREAENRE SN, LovL, DoSETHEM/ L7k
VB OB BT 2 A SRR N H L TR < B0 KL IR DRy e FE & R B & D RRd &
M L7283 & A EThit Ty, SRR T CIREIIC O - T 1 @8 EOKE S0 S5 EEGH
BENTONTEY, ZOT7 =X EZEH L TR HIRWES T ARWE & OREE SRS Tnsd, 29 Lz
ZEMNL, RRHFRLFIRMEZIL U D & T D KRG E 0N RE SN BFAEIZ 5- 2 DO\ T, ek
A SN TELRFIRE OERIREE & OBRIZIT T <, JLHEMT. A A a7 & OBFEIZOWTH 67
W95 2R EE LTURRKTIZEWT 1#EEA & — L THL IR E 284251 (KPM o, PM1.o-PMas,
PM25-PMio, >PMio) fiE L. JLHRED. A AU GO E L, F7=. 1 BEORIRME DOIEHE &
KA AT —% % H T PMF (Positive Matrix Factorization ; IEfEITHI[K 7-0fiF) €7 /W X DT
ATV, B IRE 2 TER L TN D ZIRAERCRL F-ROBRBE I > THAET DR 7, THERR 772 EOFHHIE
ERE LTz, 22T, INETICHE NG5 T — & 0 DAL IR E ORIAEERINT I T2 Boy R & 8 2E
WREBF LD T, ZO-RERET D,

174



NMCC 19 2012

2 hHik
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=1 1EREICRENCHE LA FRYEORRSITHER (ug/m?)
<PMz1.0 PM25-1.0 PMio-25 >PM1o
Element

Range Mean Range Mean Range Mean Range Mean
Na ND — 0.234 0.053 0.010 — 0.868 0.174 0.074 — 4.788 0.474 0.026 — 1.677 0.222
Mg ND — 0.179 0.025 0.006 — 0.288 0.062 0.027 — 0.768 0.137 0.020 — 0.440 0.090
Al ND — 0.608 0.032 ND — 1.092 0.120 0.016 — 1.598 0.216 0.008 — 1.068 0.159
Si ND — 1.441 0.102 ND — 0.674 0.148 0.018 — 2.855 0.480 0.031 — 3.179 0.418
P ND — 0.099 0.008 ND — 0.035 0.004 ND — 0.042 0.006 ND — 0.033 0.004
S 0.128 — 3.167 0.882 0.022 — 2.907 0.443 0.028 — 0.744 0.137 0.013 — 1.813 0.107
Cl ND — 0.203 0.021 ND — 0.175 0.031 0.081 — 6.303 0.579 0.018 — 1.599 0.349
K 0.009 — 0.320 0.060 0.008 — 0.361 0.072 0.017 — 0.351 0.090 0.002 — 0.320 0.051
Ca 0.008 — 0.180 0.051 0.005 — 0.165 0.063 0.049 — 0.905 0.292 0.037 — 1.307 0.303
Ti Non determination ND — 0.040 0.006 ND — 0.067 0.013 <0.001 — 0.064 0.011
\ Non determination ND — 0.003 0.001 ND — 0.002 <0.001 ND — 0.003 <0.001
Cr Non determination ND — 0.015 0.003 <0.001 — 0.032 0.006 ND — 0.086 0.008
Mn ND — 0.019 0.005 0.001 — 0.033 0.009 0.002 — 0.052 0.014 0.001 — 0.068 0.014
Fe 0.012 — 0.406 0.097 0.012 — 1.524 0.170 0.024 — 1.245 0.358 0.029 — 1.203 0.280
Co ND — 0.009 0.003 ND — 0.004 <0.001 ND — 0.008 0.001 ND — 0.006 0.001
Ni ND — 0.009 0.001 ND — 0.007 0.001 ND — 0.012 0.001 ND — 0.008 0.001
Cu ND — 0.017 0.003 <0.001 — 0.016 0.002 0.001 — 0.017 0.004 <0.001 — 0.013 0.002
Zn 0.006 — 0.156 0.031 0.006 — 0.267 0.058 0.004 — 0.141 0.031 0.002 — 0.115 0.020
Ga ND — 0.003 <0.001 ND — 0.002 <0.001 ND — 0.001 <0.001 ND — 0.001 <0.001
As ND — 0.005 0.001 ND — 0.004 <0.001 ND — 0.003 <0.001 ND — 0.003 <0.001
Se ND — 0.004 0.001 ND — 0.002 <0.001 ND — 0.003 <0.001 ND — <0.001 <0.001
Br ND — 0.014 0.003 ND — 0.010 0.002 ND — 0.012 0.002 <0.001 — 0.012 0.002
Rb ND — 0.007 <0.001 ND — 0.001 <0.001 ND — 0.007 <0.001 ND — 0.002 <0.001
Sr ND — 0.010 0.001 ND — 0.004 0.001 ND — 0.007 0.002 ND — 0.005 0.001
Y ND — 0.007 <0.001 ND — 0.002 <0.001 ND — 0.003 <0.001 ND — 0.002 <0.001
Zr ND — 0.035 0.001 ND — 0.002 <0.001 ND — 0.003 0.001 ND — 0.003 <0.001
Nb ND — 0.025 0.002 ND — 0.002 <0.001 ND — 0.001 <0.001 ND — 0.001 <0.001
Mo ND — 0.030 0.004 ND — 0.004 <0.001 ND — 0.008 0.001 ND — 0.002 <0.001
Hg ND — 0.006 0.001 ND — 0.002 <0.001 ND — 0.008 0.001 ND — 0.010 0.001
Pb ND — 0.035 0.008 0.001 — 0.092 0.010 0.001 — 0.055 0.007 <0.001 — 0.047 0.007
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2009 411 A7 5 20124 5 A £ ¢, 1 @EMEITRRR] (KPMio. PM2s1.o0. PMio2s. >PMio) IZHiZE L7
KRB ERAE O A Ay (A A1 F-. Cl-, NOg2-, Br-, NOs~, PO} S042-, A1 A
1L Na+, NH4+, K+, Mgz O* Ca2t) itz . & 2 1[n Lic, EEA Ak 1E. PMioas &>PMio C
IZ Cl', NOs ., S04 |, Na' O Cazt, <PMio & PM2s1.0 CliE NOs |, SO2 KTONNH4 & 72> T 5%,

SO042~ & NH4 " ITRIET A APV S L B2 LB > TREWEZ R L TS, NOs™ & SO2 [ZiEH L TH
TH B E, PMioges DRI TIE NOs—, PMas L FORL - TliE S02 Thoto, ZOXIITHIREY A X2k -
TAF UL D Z 2 id, RV A XIZL VB L TW DR T DA ITAEROBREN R 2D 2 &%
RELTWS EEX BND,

K2 EEEICHERNICHELEZHNFRYVEDA A+ VRIS HER (ug/m?)

lon <PMto PM25-1.0 PMz1o-2.5 >PMu1o
Range Mean Range Mean Range Mean Range Mean
F ND — 0.027 0.002 ND — 0.019 0.003 ND — 0.091 0.008 ND — 0.165 0.007
cr 0.005 — 0.278 0.046 0.002 — 0.730 0.058 0.084 — 2.570 0.561 0.048 — 0.993 0.299
NO,” ND — 0.883 0.095 ND — 0.085 0.006 ND — 0.054 0.006 ND — 0.077 0.006
Br ND — 0.007 0.001 ND — 0.002 <0.001 ND — 0.003 <0.001 ND — 0.005 <0.001
NO;~ 0.050 — 2935  0.553 0.029 — 1.889 0.365 0.327 — 4.334 1.249 0.061 — 1.063 0.386
PO, ND — 0.023 0.004 ND — 0.011 0.002 ND — 0.022 0.003 ND — 0.015 0.002
S0,% 0351 — 10.01  2.887 0.092 — 3.478 0.859 0.130 — 2.266 0.397 0.060 — 0.562 0.200
Na" 0.014 — 0.143 0.040 0.025 — 0.843 0.111 0.124 — 1.623 0.527 0.029 — 0.633 0.194
NH,* 0.155 — 2750 1.044 ND — 1.137 0.226 ND — 0.502 0.032 ND — 0.043 0.010
K* ND — 0.208 0.075 ND — 0.172 0.027 ND — 0.090 0.034 ND — 0.207 0.011
Mg" ND — 0.025 0.006 0.009 — 0.183 0.028 ND — 0.247 0.100 0.015 — 0.126 0.053
ca®* ND — 0.282 0.090 0.017 — 0.760 0.104 0.107 — 2.995 0.423 0.107 — 1.320 0.479
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3.1.3 BEBIERIZE S PMyp. PMys. OBC ETREUA 4 VS DRKEIL
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PRFRRKST) (DWW TR 1 RefiiE A FH3 2 B #hiflliEsE (SPM-613D, KIMOTO) 2 akiE ST 5,
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*=3 EFERE (ug/m?3)

K1 (K +-2 K+3 K14 KI5
OBC 0.1426 0.0000 0.0254 0.1527 0.1139

Al 0.0152 0.0944 0.0047 0.0000 0.0000
Si 0.0089 0.2365 0.0090 0.0086 0.0104
Mn 0.0041 0.0031 0.0002 0.0022 0.0009
Fe 0.0607 0.1073 0.0106 0.0113 0.0085
Ni 0.0002 0.0000 0.0000 0.0000 0.0000
Cu 0.0015 0.0000 0.0005 0.0000 0.0003
Zn 0.0247 0.0027 0.0000 0.0000 0.0038
Pb 0.0043 0.0003 0.0000 0.0015 0.0018
F 0.0007 0.0000 0.0003 0.0029 0.0005

cr 00000 00121 01757  0.0162  0.0064
NO,  0.0008 00000 00004 00009  0.0028
Br 0.0000 00000  0.0001  0.0000  0.0004
NO, 00178 00463 02673  0.0087  0.0629
PO,/ 00005 00004 00002 00012  0.0013
so,~ 00973 00006 00506  0.0396  0.7230
Na* 00313 00000 01740  0.0000  0.0028
NH,” 0003 0003 00000 00000  0.3022
K* 00041 00013 00072  0.003  0.0198
Mg® 00065 00011 00253 00119  0.0000
ca® 00000 00073 00000 02428  0.0143
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Physicochemical characterization and size-resolved source apportionment

of airborne particles in Himeji City
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Abstract

As a part that, an epidemiological study on the effects of chemical composition of airborne
particulate matter (PM) and ozone on asthma attacks, we carried out size-resolved sampling of PM in
Himeji City, and elemental and ionic composition analyses of the PM sample. Size-resolved PM was
collected using a 3-stage NLAS impactor (Tokyo Dylec Co., Ltd.; particle cut size at sampling stages was
10, 2.5 and 1.0 um for a flow rate of 3 L/min) with a 1 week sampling interval, and the PM sampling was
began in November, 2009. Concentrations of several elemental and ionic species in the PM sample were
determined by PIXE and ion chromatography analysis, respectively. In addition, sources analysis of the
PM was performed by Positive Matrix Factorization (PMF) model using analytical data. The research
results are important for the physicochemical characterization of PM in atmosphere, enabling evaluation
of various PM emission sources and atmospheric processes.
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