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BGRBEOSZFFA A NI DREMRARENMBEE 2D Y, BT, 7oV —ICHET DI REH CAERN
MDA IZIE, ICP-AES 3 XV ICP-MS TIXZ i R A RIS T2 2 LIX# LV, 29 L7k
Mo, T7arBIOHEMHEY VX —ICHESNTZREB CADOTESNIE, HEDOTEERRIC
T TR +ohuEERIE LN T ARVONEIRTH D >0,
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2.1 HHOER

B L 72 NIST #Z #E4) ' 1% Urban Particulate Matter (SRM 1648) T, Z 3UIZ ATt~ 4 2 —0vBH D
TR O BLEEIR I & #5957 912, Pd-carbon MoK (Fntflid T3EH, 5% Pd) % /37 U0 AREN
FREHZ R LT 10000 pg/g i272% X 9 IZIBA L=, 2 2 TIE, NIST Z ¥ E 100 mg (2 Pd-carbon #) K 20 mg
Z, A/ —HETTVELRDLE—ITRE G OWRIE 5 pm F2E O RFE 2 ik L7z, NIST {24
BHITIRAT 588 & LT, Pd-carbon 3K ZHE L-HMEILX, TP PIXEIEIZBWTHEE, 2a/ktlo
By RFREHZ B L COMRNEEREE "ONEERE L L THOW O, REW CAHF 2 SIXPd AR & T
WRWEIZ L iz kB,

i BEHE 7 /L % — (Pallflex Fiber Filter, Model 2500 QAST, 47 mm®) ~®D KXk Ot I1%, Saitoh
5ONNISTHEHREYEZRY h—RFx— b7 g ¥ —EiciiEsE 5 HEE LTCHW A LB
DD FIEIZ L »T=, DFVEERIC K D FHEE, Fig LIORTHNAEBIOL O 7 7 & /RF v o R—|C
%15 mg ORYARFE A A, Wi 10 L/min O Seh T 10 40, A3 7 4 L 2 — IO R 2 i L 7=,
Uz K57k, 200mL O F 7 AR e —H — |2 HK (Milli-Q Labo TH#E) 100 mL & AL, ZiLiC
M RFRE 2K S mg I 72%%, S0mL A il 7 1 V¥ —CA LIz, AWK D HEEDL, £
NEIVH KRB ZHE LT 7 0 v & =BT S S UBHMERL L7z, 7 ¢ v 2 —3UBHTH R S 72 RKelk o
BEE, Ak FHEN02~13mg, BT KDHEN0.8~1.6 mg ThH-o7z, 7ok, HEAEOE
BIE, BE 20C, MHxHEE S0% D&M THELZKIL, ~AZ7aXfE (A FT7— - b FEL MX5)
FHOWTCHELEETH S,
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Fig. 1 Powder sample collection onto a quartz-fiber filter using a small chamber.

2.2 RBIERE

WA BRI E D FETHRRBZHESE- 7 o V7 —RBLORTLEL L, Futatugawa > VO flEE—
~Ar7uavz—7HEERNE, 22T, T4 —REO 1/4 2T 7 a U Bo/NRIRRICAN, Zh
(CHERYEE (MRAESE T 260 ASMR 70% & 47) | mL & NEREEYMEYE & L < In 1000 mg/L HE%ERE (B # b
B R AT ) Z EERIC R LT 10 pg/mL IC72 B ki zxz, Z2hEaHHO vy EAWNICHEE L,
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10 2B D RN THfREB L O 7 4 v F =B R OBBEZ 1T o 72, £72, 74 02— B E2 S
ZOFB70IL, T7uCoRIOELE AV,

PIXE 3 AT FH O BREFREHT, 4 ym ORY 7oL o8Oy X0 77 4 )V AEED TR Y = A7
WD X —y N7 L—AIZ, BRBEIOT 4 V2 =D REE 2 BLBE L 72 e 20 uL 23 F L, =
HECHRERSETHERLE, ZoBREX, 72V -0 R_RUFNTITo, BB, 75077 402 =2
DOWTH R CATRLEE 24TV, R 2 fERk L 72,

2.3 PIXE 947

PIXE Z3#rix, (fHHARTA Y h—TWHaCHE&Y A 7a ke twr ¥ —Tiiol, AE—LH¥A
ADYFA 7B RN HD29MeV D71 b E—2A (6 mm®) % EZEF v LN — PN THREBUBHZ B 5T
L, ZHICE D BELEHEXBRERD XA —HEBZRIALXF—HO 2 B Si (L) H & TR
FELTANT MVERL, 2RO AT ML ZEIFG LIZEEO B — AEREIE 11-12 nA, &7 &1% 22-74
uC, EF7MHITS5~10 0 Tholz, A7 MANLRIMILHEDO V¥ — 7 HREZ T 2 I3 7 e 7 7
L7SAPIX”', B— 7 HRED D E BAE 2 R DI ITNEEREE DIk o 7,

3 MREEE

31 4N E2—EHAMPDOPIHEEEL PIXE 4D Pd EEE & D LB

PIXE VD54, ICP-MS XX ICP-AES Ik L (TR0 REM CAEHBE L7 4 VX —FTCRIZL D
% T HMENRIRL, T4 NVE =L REM CAZBBES 2 ThiE+S0Tho, Thwz, 5 7enil
HECTH LR BEH VR —~A 700 2 —T7IET, 74N E—EDnLREW CAZBEES 2 &
T LV, PNISHEBOTTT 4L —RB A2 T 7a VOB L THIS 220 RWRASITE, 740
X — DOMEHEDN I, BEERE W > T_—A MRIZRY, ZIhLHEE By NTRW EFSZ &L
<, ETHHE SN NIST EEWE LT 7 4 V7 — IR W Tz, T7nr@MoELTY
S NVE =B S 2O T GAICE, 74 v X —0 5 NIST FEEWE N EIWICHEEL TWD DR HE
HEhi,

Table 112, WA LD HIETHRRABZHMEI 7 0 & =B @ Pd f#/E & & PIXE &
Hro> Pd ERAEZ RS LTc, #liC & 2 HEThHREEB 2RS¥ 4 12 —3#B T3, PIXE 73470 Pd

Table 1 Pb contents in the powder sample collected on the quartz-filter and values determined by PIXE

. Collected mass Determined value of Pd (b) Pd content in sample (a) b/a
Filter sample
(ng) (ng/g) (ng/g) (%)
No.1 1.312 9980 9914 100.7
The powder sample No.2 0.729 11400 9914 115.0
was collected on the
glass-ﬁber under dIy No.3 0.501 9530 9914 96.1
condition. No.4 0.400 9670 9914 97.5
No.5 0.231 10700 9914 107.9
No.1 1.525 9660 9914 97.4
The powder sample No.2 1.577 8540 9914 86.1
was collected on the
glass-fiber under wet No.3 1.184 10400 9914 104.9
condition. No.4 0.848 9060 9914 91.4
No.5 1.238 8600 9914 86.7
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TEEMEIZTZ7 42 =3B PAEEEITK L T,96~115 %, B Xk 2 H7ETIL 86~105%Tdh - 7=,
L7 o T, fiiff7e/ N NUREZ AV T iEEE ZED T4 EZ =B REEINEIZ
BBt Wb EEZHND,

3.2 PIXEEZE L NIST FREFED LLES

PIXE Hric k27 4 2 —REH O HEEE & NIST EH¥EYE ORGEES L "5 &M%, Table 2
R LT, BRIC K D HIETHRRE A ME S 7 v ¥ — fﬁﬂ“(i PIXE ST Dt E miFe,
Ni, Br ZBR\T, NIST f£E¥EWE OFEFEER L OIS EHIZx LT 80~110% Th -7, —7F, iz
FETHRRAB 2B ST -7 0 V& —3 B TIE, Al S, Ti, Zn, Br ZRW\C, 70~110%’C“§307L:o
#2220 K 5 1L Tl Fe 12 63%, Brid 45%, WRUC L2 HIETIT AL E Zn 134 65%, Tilx47%, S & Br
K 15% LKL 7o T B, K 2 HIEOHET, BARRENNTF ¥ o R—NOBEHER ~D 5 R X
WEHIZEE L TWDDORHA LD T, HEDO K I WRL XITRL A XD K E VKL 25 A Jiikie ~
AN H— R ERSCHEI R TW RN ERbND, BRICE 2 HIEOEAX, MARRE 2 Btk T
THHMSERNLOAWIC L DHERDT, Al, S, Ti, Zn, Br 2NEHAKTITEEH LI TREMENE 2 6
b,

Table 2 Elemental quantity for NIST urban particulate matter collected on the quartz-filter*'

Determined value Certified value
Element Filter sample A #2 (b) Filter sample B e (c) and/or non-certified

Mean + SD b/a + SD (%) Mean + SD c/a+ SD (%) value (a)
Na (%) 0.453 +£0.028 106.6 £ 6.5 0.470 +0.021 110.6 £5.0 0.425 +0.002
Mg (%) 0.806 +0.087 100.8 +10.9 0.850 +0.084 106.2+10.5 ©08)*
Al (%) 2.72+0.26 79.5+7.8 2.29+0.28 67.0+8.4 3.42+0.11
Si (%) 17.4+1.21 17.9+1.31
P (%) 0.464 +0.040 0.441 +0.041
S (%) 4.99+0.50 99.8+10.1 0659 +0.062 13.2£1.2 (5.0
K (%) 0.884 +0.098 842+93 0.780 +0.054 743 £52 1.05+0.01
Ca (%) 4.70 +£0.55 2.17+0.28
Ti (%) 0.354 +0.035 88.5+8.7 0.187 +0.005 46.8+1.2 (0.40)
V (ug/g) <LOQ* 105 +20 750+ 14.8 140 +3
Cr (ug/g) 394+ 15 98.7+3.8 366 +27 90.8 £6.8 403 £12
Mn (ng/g) 751 +£93 87.3+£10.8 693 +£26 80.6£3.0 (860)
Fe (%) 2.47+0.17 63.2+£4.6 3.70 £0.24 94.6£6.2 3.91+0.10
Ni (ng/g) 104+9 126.8 £ 10.6 84 +7 1024 +8.4 82+3
Cu (ng/g) 672 +29 110.3+£4.7 626 +61 102.8 +10.1 609 +27
Zn (%) 0.410 +0.065 86.1+£13.7 0.301 +£0.039 63.2+£82 0.476 +0.014
Br (ug/g) 224 +£37 448+7.4 82.6+33 16.5+0.7 (500)
Sr (ug/g) 201 £33 171 £57
Pb (%) 0.697 +0.038 106.4+£5.7 0.683 +0.068 1043 +104 0.655+0.008

*!: Mean and SD of five measurements. **: The powder sample was collected on the glass-fiber filter under dry condition.
*: The powder sample was collected on the glass-fiber filter under wet condition. **: Indication of parenthesis shows non-

certified value. **: Below limit of quantification.

Z DX 91T, PIXE HTic EEA NIST EMEYE O ER L OB EE LY H L NTERWTHEIT,
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IYHEHME T 0 NV H — T SN KA U A D PIXE {EIC K 5 EHE DN O & B IS, ok~
g VB =TT N — 5% FVN T Pd-carbon iy R 2 IR A S 72 NISTHEMEM'E 2 7 4 v &% — EICHidE
L, PIXE JE(Z3 U7 22pl LB 24TV, 7 4 L& — B D O NIST HEUEYE O BLBEIR L & DTS E %2
et Uiz, 7 48—kt 6 O NIST AR ¥EWE O BBER P, PIXE 73047 @ Pd E&fHS 7 4 /L2 —if
B D PAd FAEEICXT LT 86~115% T, fliflile/NURRE HWTCB—~ A 70y = — 7RI LD IEIE
SERITHIBEL T\ 5 Z R TE 72, PIXE o#TIC & 5o E &M%, NIST E¥EWE ORFEHER L O
BEMEZIE—BT HR-ERPE LN,

i 2/ N R g A AW —~ A 71U = — 7B L D RTABE 21T 9 2 & C, PIXE {EI2 X 0 A il
HEZ 4 V2 — TSN RGN CADEWEED THZ SN N TE S Z LIE, PIXEJEIC L2 REFHH T
D ILEGH DR EJLRT 21000 TIER L, KRR LA DOFREEZ T2 ECofFHRILHENE
WMOWNBENRENIZEZ2bOEEZZ LN,
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