JARI Research Journal

RijEREsd

o =\ [/ = N » = *1
IREATKFRDDNESITEBEEHFHIAFEERDOHER
Trends in Size Distribution of Chemical Compositions and Source Apportionment
of Particles in the Urban Atmosphere
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The chemical composition and size distribution of particles are important when

considering the health effects and source apportionment of particles in the urban atmosphere

for air pollution control strategies. Particulate matter (PM) samples were collected with
Andersen low-pressure impactors at a road side sampling point (Noge) and an urbun point
(Kudan) in TOKYO in summer and winter seasons from 2002. Elemental carbon (EC),
organic carbon organic compounds (OC), elements and ions were analyzed using the
improved method, instrumental neutron activation analysis, and ion chromatography. A
chemical mass balance (CMB) method was used to estimate the contributions of particle
sources to ambient particulate matter (PMi and PM.s). PM and major components of Noge
and Kudan exhibited similar size distributions. The contribution of diesel exhaust in 2007
decreased considerably compared with 2002. However, secondary particles have increased in
recent years; in particular, organic carbon accounts for more than 20% of PM, and PMis.

1. EL®Ic

TR IR (SPM) B OESEEOHER
X, EEW LR RYEEERZ R L, 2007412
/R MNIZB W T HED RGO T/,
HHER O &R TRABREEEZ ZR L Tn5Y.
RS EIC UMK T 558, FRICSPMIREE
WEEHIETFTAZENTFHIESNS.

—, BUNRTFIRWE (PMas) (2B L Tldb s
ECHRBERMEREZHET 28 E0H ), HES
RY TR, EERE I RD L RAIIZER R R At
EloB 2w s T2 ¢, RHwE (PM)
DFEME & U TR AL AR, FAER 7 &A%
RSB MMICEECH LI L 2R L TWA, L
ML, RAEPMOEIZET 5 B2 N OFHTIE 155
3wz 9, PMOREE, By, BERTSHELRLE
DI I KA O PMARIHAT 3 DRI R OMERR 2 & DT
NOMD THEETH L.

%1 EAZE 2009435 19H
%2 (HABEEENZE TAVE - BEgeEm e (1%
%3 KBRS ki I R—vavbryy— g Tt

151 — 11 —

T A —BIVHEP L SN APMIZ, EER SH
HEfbIC Lo T VL 2D 20H DY, ¥
KT 4 — B IVHEOFGRIIHLET T4 D
DEFHEND. &0 bDUF, 20024E5 520074E 12
P TR RS RS (4RO BB HEHE 7 A
DRI IR D & 1) I DWT ] 5K 5 HERE
RS &, EaRE&pofir s LTiE, 2002
4, HEhHENOX - PM{E, HAEHIG], B I B
G, 20034F ; AHRETT 7 4 — BV ELSH], 2005
A5 Bl o STl L BAG, 20064 5 7 A
—VOVERE ) ANHG R 8L okt E b
7. ZZTIE, IS ORETEE BN R T —
FPOAAET A 72012, B L ThEbICBIT S K
KBS, PMBT ORGSR S & &I
HEJHHE T 2 D% 53 2 #ERT L 72,

2. EfeHE, BRSLUER

2.1 K&

B CREHER I A X 7 N E BRI (B
WAGHIEE), DT, [HE] Lvw)), mifH
(HEHTAEHKX F I3y LB IVEFE (b R

Vol.31 No.4 (2009.4)



H # #= A %

30m), BT, [Juggl &) FEICBUE & % %
BL, 2002E0bHZE (7~8H) Lf%4ZF (11~
12H) o420, KFEA 87 % (PMERFEIL~
0.05,mZ 13E2 5 (2o dri 4. W [ 484359201 )
HWTOHMOPMY » 7)) v 7 ERFEH L.
SHEHEREH O > 7 5121%, R IR
IFLyy—b, mREOEBHEIT 7Y T4
Vo %, T2, RESHHAEHOY 771213,
B2 BB X OUEBME AR T Vs &
M7z, PME = FHEIF 12k 5 % DRI Model
2001 24 - JE%~OC/EC (OC : Organic carbon, EC :
Elemental carbon) &9 Hr#s % I\ CToHMr L7z,
LT 12 & - T38I6% (Na, Al, Cl,
K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Cu,
Zn, As, Se, Br, Rb, Mo, Ag, Cd, Sb, I, Cs,
Ba, La, Ce, Sm, Eu, Yb, Lu, Hf, Ta, W, Hg,
Th, U) 25 L, THREEOEEIZILELICX
o7z, WL T HBCE & A — St TS B
L O S N REHERURL 2 S i S 7z B
BE— 7R LB OFH R L 2 L
TnHREEEET L. EEREE LT, KE
NBS DIEHESLEISRM 1648, 15717 &% FIH L 72,
F 72, PMRE % B A 4 v 2L K 10mITHiH 2,
447~ 77 73T, ClI, NOs, SO, Na’,
NH+, K, Ca*, Mg*%#rL7-.

2.2 HAEKER
2.2.1 NEDH

20024F £ 2007 EFEDOHFE L JLEICTHE S
72PM & EE 4 (EC, OC, SO+, NOs, NH+)
ORI % Fig. 112787,

P L & B ITPMIERLAER0.8 pmIC K& 4 ¥ —
7 %KL, 0.4umbPlFE1.5mbl FicdE—27 %
RT. 20024F 2 L T20074E OPMIEEE X, 0.4pm
DB L 015mbl B2 RS 7z, PMHTO
ECIZM# T & b K& A L72A%, 0C, SO iE
1L5umPL FIZE/25 ¥ — 7 ZR Ll E /R L
TWh. NOSIM/NER T IS D ¥ — 7 23 b
TWaw2y, THREEFOF 7)) 7rol-n
NO-DIEI DB L Bb b, Wi ONHS D55
MDY =738 e->THBY), FEOTEDREREN
MR EWV, NHATEESO R EOMTFA F v &
ZHNED, REEMR A OE OB ILE D
TIX 7\,

315 4 (20094 1)

60 { Noge:025
B 5
£ 50 £
2 B 10
g 40 =
2 g
3 3 g
Y B
z 8
10
==
0
001 01 1 10 0
Dp (um) 001
20
15
_ £ 15
z 2
ERU @
) 2"
3 g
0
0 0.01

°
°

("
24\
5

NO3-dW/dlogDp (ug/m?)
o 2 N © & @
NH4+ AW/ dlogDp (ug/m?)

e v 2 o w

]

i

>

/

W,

X

A

°
°
5
°
s

01 1
Dp (um)

Fig. 1 Size distribution of the PM and various chemical
species observed at Noge and Kudan in Tokyo in
summer 2002 and 2007
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Fig. 2 Major chemical component concentration of PM1o and
PM:1.s at Noge in summer 2002 and 2007
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Table 1 Source compositions expressed in % for source

profile
%) Road dust _Sea salt Steel Fuel oil IncineratorAuto exhaust _ Brake
EC 1.28E+00  2.80E-06 ~ 5.00E-01  3.00E+01  5.00E+00  4.94E+01  1.53E+01
Na 1.25E+00 3. 04E+01 1. 36E+00 1. 00E+00 1. 20E+01 7.64E-03 7.60E-01
Al 6. 11E+00  2.90E-05  9.99E-01 2. 10E-01 4. 20E-01 1. 57E-01 1. 94E+00
K 1. 27E+00 1. 10E+00 1. 32E+00 8. 50E-02 2. 00E+01 1. 97E-02 3.50E-01
Ca 5. 52E+00 1. 17E+00 4. 51E+00 8. 50E-02 1. 10E+00 1. 46E-01 3. 18E+00
Sc 1. 33E-03 1.20E-07 1. 32E-04 9. 00E-06 4. 60E-05 1. 19E-05 4. 00E-04
Ti 5.05E-01  2.90E-06  1.00E-01  7.40E-02  9.00E-02  1.46E-02  9.01E-01
\ 1.08E-02  5.80E-06  1.25E-02  6.38E-01  2.70E-03  7.25E-04  5.90E-03
Cr 2. 7T9E-02 1.50E-07 3. 16E-01 2. 10E-02  8.50E-02 1. 16E-03 4. 21E-02
Mn 1. 06E-01 5.80E-06  2.20E+00 1. 20E-02 3. 30E-02 1. 93E-03 7. 20E-02
Fe 5.31E+00  2.90E-05  1.57E+01 4. 60E-01 6. 10E-01 9. 89E-02 9. 12E+00
Co 2.17E-03 1.50E-06  4.40E-03 3. 10E-03 2. 10E-03 1. 47E-04 1. 60E-03
Ni 8. 03E-03 1.50E-06  2.90E-01 3.97E-01 0. 00E+00 9. 89E-04 9. 56E-03
Zn 1.31E-01  2.90E-06  5.15E+00  4.00E-02  2.60E+00  6.24E-02  3.26E-01
Rb 5.56E-03  3.50E-04  7.68E-03  2.00E-04  2.60E-02  4.90E-05  2.07E-03
Sb 1. 30E-03 1. 40E-06 9. 00E-03 6.90E-04  9.52E-02 1. 96E-03 2. 13E-01
Ba 4. 99E-02 8.60E-05 5. 00E-02 1. 00E-01 3.90E-02 9. 89E-03 1. 19E+00
La 3. 13E-03 9.00E-07 9. 75E-04 4. 00E-03 7. T0E-04 3. 41E-05 7. 00E-04
Ce 5.99E-03 1.20E-06  6.87E-03 7. 00E-03 1. T0E-02 1. 08E-04 2. 40E-03
Sm 5.93E-04 1.00E-07 2. 12E-05 7. 60E-04 4. 60E-05 3. 04E-06 1. 00E-04
HF 8.64E-04  0.00E+00  0.00E+00  4.40E-05  0.00E+00  9.01E-06  3.70E-03
Th 8.82E-04  2.00E-06  4.00E-05  3.80E-05  5.00E-05  1.47E-06 2. 00E-04
0oc 6.90E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 2. 47E+01 7. 98E+00
NH4+ 6. 05E-01 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
NO3- 1. 93E-02 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
S04~ 5. 68E-02 7.80E+00 0. 00E+00 3. 18E+01 0. 00E+00 2. 16E+00 4.90E-01
Cl 3. 35E-02 5.51E+01  3.41E+00 9. 20E-02 2. T0E+01 2. 00E-02 1. 25E+00
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Fig. 3 Source apportionment of the PM10 and PM1.5
observed at Noge in Tokyo in summer 2002 and 2007
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Fig. 4 Contribution concentrations of major emission sources
for PM15 observed at Noge (S:Summer, W:Winter)
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Fig. 5 Contribution concentrations of major emission sources
for PM1.5 observed at Kudan (S:Summer, W:Winter)
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