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Temporal variation of elemental components
of PM, s along highway in a midsize city in
northern Japan — non-snow-clad period to
snow-clad period comparison

K. SAITOH, M. SHINOHARA*',
K. SERA*? and M. FUJIWARA*!

European Aerosol Conference 2005,
28 August — 2 September 2005, Ghent, Belgium

Atmospheric particulate matter (PM) has a
variety of causes. It also has a variety of properties,
and since those properties are ever changing, it is
important to obtain high time-resolution chemical
data in order to assess its behavior and
characteristics. In the case of roadside PM in
particular, since it is affected by the nature of the
automobile traffic and the road conditions, these
factors need to be studied together with high
time-resolution chemical data when examining its
behavior and characteristics. Consequently, we are
performed at directly multi-elemental analysis by
particle induced X-ray emission (PIXE) of hourly
PM;s spot sample on PTFE ultra-membrane
filter-tape (HORIBA Ltd., roll type filter TFH-01)
mounted in automated beta-ray absorption mass
studied  the

characteristics of roadside PM,s. Continuous

monitor, and behaviour and
measurement of PM,s, SO,, NOyx, O; and wind
direction and velocity, were conducted along a
highway at the centre of Akita City in northern
Japan, from, 18 — 25 February (snow-clad period)
and 23 — 30 October (non-snow-clad period) in
2004. For PM, ;s spot samples of typical temporal
variation pattern for PM,s, NOx and O;, ie.,
affected samples by the automobile traffic,
elemental concentrations in the samples were
determined by PIXE at Nishina Memorial Cyclotron
Center, Japan Radioisotope Association. In the
hourly PM, s spot samples during the snow-clad
period, 22 elements were determined in total. Na,
Mg, Al, Si, S, Cl, K, Ca, Fe and Zn are the major

components. On the other hand, 23 elements,
including As, are found in the non-snow-clad
period. Dominant elements, i.e., major components,
of the non-snow-clad period were the same as the
snow- clad period. Comparing the arithmetic means
of major elemental concentrations in PM;; for
snow-clad and non-snow-clad period, Na, Cl, K and
Zn are similar. However, Mg, Al, Si, S, Ca and Fe
levels in the snow-clad period samples were 1.6 and
2.3 time higher than those in the non-snow-clad
period samples, respectively. Temporal variation
patterns of Si, S and Ca in the snow-clad period
were different from those in the non-snow-clad
period, but PM,s pattern was similar. In the
snow-clad period, patterns of Si, S and Ca were
similar. On the other hand, in non-snow-clad

period, those patterns were different.

*' Horiba Ltd., *% Cyclotron Research Center,

Iwate Medical University.

Size distribution and chemical composition
of nano- to micrometer-size particles in
roadside atmosphere

S. HASEGAWA*', A. FUSHIMI*',
S. KOBAYASHI*', K. SAITOH,
K. TANABE*!' and S. WAKAMATSU*'

The 16" Regional Conference of Clean Air and
Environment in Asian Pacific Area,
2-4 August 2005, Tokyo, Japan.

Number concentration and size distribution of
particles were measured with scanning mobility
particle sizers (SMPS) at Ikegami-Shincho Crossing
in Kawasaki City, Japan. Bimodal size distribution
with modal size diameters around 20 nm and 60-80
nm was observed. Diurnal variation of number
concentration smaller than 50 nm correlated with
NO and NOy very well. The high concentration in
the morning corresponded with the increase of
traffic volume, whereas the decrease of the

concentration seemed to be influenced by
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meteorological conditions, such as wind speed and
the height of mixing layer. The concentration level
in the morning was inversely proportional to
temperature and wind speed. Size-resolved
chemical composition was also investigated by
collecting on quartz-fiber filters, aluminum foils,
and polycarbonate filters by low-pressure impactors
(LPI). EC and OC were analyzed with DRI model
2001 carbon analyzer. IMPROVE protocol was
used for the temperature and atmosphere
conditions. The analyzer is capable to correct the
pyrolysis of OC by both sample laser reflectance
(LR) and transmittance (LT), however pyrolysis
correction was not considered in this study because
pyrolyzed OC would be overestimated for
impaction sample. Organic compounds were
analyzed by thermal desorption gas chromatograph
/ mass spectrometer (TD-GC/MS). A sample was
desorbed by heating from 50°C to 450°C with 50°C
/min and held at the temperature for 2 min in pure
He atmosphere. Particle volatility was examined
using a thermal denuder (Temp=250°C) coupled to
a SMPS. Elements were analyzed by proton induced
X-ray emission (PIXE) method. The peak of EC
mass size distribution was present at 200-300 nm,
which corresponded with diesel exhaust particles
(DEP). Although EC mass concentration was very
low in particles smaller than around 100 nm, the
fraction of 700°C in 2% O, atmosphere was
primary, whereas the fraction of 550°C in 2% O,
atmosphere was primary in particles larger than
300nm. Meanwhile, from the particle volatility
measurement, particles smaller than around 50 nm
mainly consisted of species that volatilized below
250°C in air. OC fractions constituted up to 80% of
total carbon in nanoparticles (28-56 nm in
diameter). The total ion chromatogram (TIC) of
TD-GC/MS showed that less volatile compounds
(C23-) were dominant for nanoparticles. TIC of
diesel exhaust and roadside nanoparticles was
similar to that of lubricating oil. However, TIC of
roadside nanoparticles was slightly less volatile
compared with that of lubricating oil. In addition,
Na, S, Si, Mg, Ca, K and Fe were detected in

roadside nanoparticles. Some of these elements

might be contributed by lubricating oil. On the
other hand, it can be considered that TIC for
particles of 102-163 nm was contributed by fuel

and lubricating oil of diesel engine vehicles.

*!. National Institute for Environmental Studies

RELOHMKICEEN TWBIERI DO
&

FHERFE  HERPERE AR,
BE £ kM BY

%5 12 [A] NMCC St [ F) B i 7e i SR Z 3k ==,
2005 4E 10 B, BEME

HARBIZT V7 KBEOEZEO R HERN AL
BELTWAILENLH, HROKKERIZ KR,
LEFBEXE SN T BHEEMEICREINT
W, BIZ, AFE2POLEFIINTTIE, BRE
BB \WVIZANBRIFEON £ D55 E KD
LEBEHXINT S, 22T, 4F0OFH
AL o CKEP L REB@ RSN TS 5755
MBOFEMEITD 72012, FORBYHEENIC
FITWAEEZLRLIHKIZERBL, S
OBKEFFBIEINTVIHTFOLELR T
R X M (PIXE) &, BhkE#H B0+ >
i At rru~br o 7EICE)GH L
fir, X omEEff I EAERE T HME
(SEM-EDX) I & 2R T O REBIEE & M 47
L7z, FORRE, BKIZKEED S K EEE%
ENTLBHERYEOXBERELZT TS
LaRgEn, kW7 V7 TOERBRX ST
AERMEDOFEME T 5 LT, Bkdbofbs
BT EERRFEEZL LN,

1 EBEFERAEFA OOy F —,
2 RERFETHEFRFMER, © . FEHEKR
FEH A

ZRBXAH—-K>UHHILEAEWE PCDDs
/PCDFs & Co-PCBs M4 BB H

AHER, RO M, WA R, FEBE

—130—



KHABREREL Y —ER $15 2005

14 MIIRBEALEF RS, 2005 6 A, KR

YA F XD BT ORI L R E DD
BERCATI 20, REFEORLZ H — K
YIYIYRTNEFERBIZLIEN T A ERWT,
PCDDs /PCDFs & Co-PCBs % 7 BEA I S ¥ 518
AEATo 7, M DR, PCDDs /PCDFs &
Co-PCBs % B A 720 O il 7z B BA R b
VI VEE%DNFYVERTHY), TOE
HEIZ 4oml Th o7z, /2, 7T LRITERET
% 578 @ PCDDs /PCDFs % iEH$ % 720124
B MUVIZyEIR60m THholo, ERXHTOF
i 7z, FINEE B & O7KH T8Ol H i
% 20% MV Y ANFF UK L5 HEERE TR
L, #F44F 2 Y EaMOKE, tiE~v=a
TIVTRENTWDS 25% Y 700 X5 v/ ~F
YL ANEBRETOERMEE B L 7258,
AHOERTHo7c, TNHLDERMPS, ¥4
X vHORMERGEEE LT, B —
K )HH V%AWV PCDDs /PCDFs &
Co-PCBs D5 B MIENAHTH 5 Z L b

77,

sl s 2 AR &

PHEOANIEERICHETITIFXS
BOMER DS
ke

AO fm KR EFA

/NS B *!

HARGHILFEE 54 £ &,
2005 4E 9 A, &EET

BERIZBILIA T XL CEOBEMRBED
BHEAFTH LR, AT FVUHICLS
REFROERBLZHEZHL2IZT L) XA THE
BELhEBEREDb-oTWE, 22T, RERDOFEE 3
WINOKRN, EBNREOTFEND LES»S T
W (WO EZ &) X2 THRIES MK
BEHiZBUT A5 A+ F L Y EHOBEMRILOR
BIZOWTHET L7z, METOHR, 3 Wijod
WAL O SIIPTTRENZFA 4 F

YUROMBIE DNy — i3, PCDDs Tid
1,3,6,8-, 1,3,7,9-TetraCDD, HeptaCDD & Uf Octa-
CDD 75 4K, PCDFs T3 2,4,6,8/1,2,3,8/1,4,6,7/
1,2,3,6-TetraCDF, 1,2,3,4,6,7,8-HeptaCDF Jz OF
OctaCDF D" EHOIE#HB L b D TH o720 29
Lzt — o id, MEicgARPOKHE
WIHTHBEISA T SR BRERO 7 OO
ZFO 7z Y(CNP)ERYFITIT T2 ) — )b
(PCP) IXAMPE L TEHEN TV AT I+ F
DUyHOMEEBO TE KT L, Licho
T, 3O FFRELHMOAMSIZEIT 554
T B, KEIE, oF ) BEARMYIC
BT AT DRI, —F, 3 @lloL
WH OB SN ERIZBIT A5 A4 F 2
CHOMBI D XY — 13, HeptaCDD KUY
OctaCDD MBI R TEH VMBI TH o 72, &
ALy — ik, RKEBRTYWOEE
DABEREEZZONLIEEFTOY A+ F
CHOMBE DNy - BT 5, Lzt o
T, FPHRBOEZEFIZIBIILYAF L VHIE
KEDPODHEROEBEZITTDHDEHE
anr,

*URKHEKRF L EREH

AEARPF /RFORBHRE (2) 1L¥4E
24

RABERE, FBBE, Bak
EHINg—*, HE @8, AHmin

g22ET 7 a s VEE - BN REE e A,
2005 € 7 H, Bl

RERIZMTFHOERE, THERKFE (EC/OC)
AR Y, F/RTES % E G
BRSNS, H v TR TFIE, N g
MREHIIBWT, KESESHRA 237 85—
R OWTHRILL 72, EC/OC & ABILEWmIZ, #
NENEG B IR FTE R OMERE (TD-)
GC/MS T L7z F 7 KF (KL% 29-58nm)
TIZ OC A TC @ 80% L K& LZEAZEDTH
h, F/ORTFREEERSZZAELEVI T
NMEITOMAZXFETLIRHRE 2o 72,
TD-GC/MS {2k A =% VA4 F 0= 73

—131—



REHIRRRE > 9 —F# 515 2005

L (TIC) /3% — Y RKEFEICL - TKRKECHES
57 F/KRTFOTICIZC23 TV E0DE
BEORTHBEEBTH D, HEiEmo TIC & X
(T L2, #EmL ) bE#HaARsOHE
BHETEV,

L [E SRR S

BOomEbHoBRZHMBICHE IO L A
Do FEHE AL KB
bal kS HRBE B SR AY
220 PIXE ¥ v RT Y A,
2005 £ 11 B, #EE

WALH S ORI TIZ, FONMYE DY HD
BETHD S % HET 2 BRI A LR, KO
MEFIlhoTWwb, MAbLBEMIIEEKEDS F
PoiThbh b2, b OBRINOE (b ok
CA) BEMSEEOIEICL ) LB Ik
T E 50~100m DRFAZEM ZE, FHLH
BoORKIFER IR E (SPM) iREZ L&
Eh, £IT, MboH LADOKME THEAK
ERFREOED» ST 2700, fib b H
Pirbh g 10 A, SkETOW S & (F 8 #hik
BIUKHEHMERORF MR EFRE LT 18
BHMRT TSP &L L, K FMEE X &
(PIXE) i£IC & 5 L T HE BB AT & X MR AT %
B & EEMETHME (SEM-EDX) 12X 5
REBIER L MO 24T > 72, PIXE£IZ X 1) TSP
POTLEIN T2 72HR, EFELEZEI»LME
LEITO20TNENERINT, FH-EDS
~6 AT TITo 72 ERBH O R (FHH)
ERET DL, RIS B HIERT S 0B
BRI 2B o TWAHM, KL CaDigEIRET
Bl o TWVEH, MOTHFIZEVITAONL
Vi, F7, REM T EB TIIICRIRE IEWVID
BOLNLE W, TEORRIELEALZ L, (£
EHBE R MIBTRML O BRHOESA KT E
BxEo TV A B T, SPMiEEOZE(L L S|,
K, Ca DigEELIZ—HLTWVE, 29L&
Eb, MbOoBEAMIZL L2, 2FhiEbLOKH
CAIXSI, K, CanEHfEEIZONS, T72,

—132—

SEM-EDX (2 & % LREEZ L i T, v )
Y ERORTHRMHERSN, FORERFEDS
DI H LITMFr DEEGTH » 72,

W EFERKFEFS s O VR Y —,
*FKHRF 5 E AL FE

NERBHEMICE IE3TINFEOHEER

FEAVAEHBREBRE T IVOHEBE
AT BHME  RBEE—

%40 M H A KRESRER
2006 FE 3 A A&

TAIDORE, EEHOMMBORRKE, 2
NODPKEMECEETIERBEO oD 70t
AbhbeEiL, TOE—-RBETH LMD
TR OoNT, BEEHEO-HETH LT I
TR OISR CHREBRE TV EH
gL, MBRTLEZONDIRE, X, KR
BREE WA > - ) VEEA A VI Wn T,
TRTORFHFEDLRITNITHBE L 2w &2
5, TIXRFEOMBE L &EF OO
WELTETIEELL, RRFICHBRT 53
BELT, NERERELICBVCER 4FERT
ERISEREFICH 7 HERTHlE LMk,
Kifk, pH, WERMEFR - ) VBB VIBEOE
AERVCHEREZRAWE I &L, BAORhH
BHICESEEBELRE L. BREICOWT
VX, UEEE O A R R R AR AR L 7o HR BB B
2IREL, B2 Tid, MBEEENEERD
HBO®VET 6 HEEEHFEICHHFT 250
CIREL, REBIEBEHICOWTR T ST EHH
R AHRBEAEATVOEREL 10D pH EIZIL
Bl 5 EREL, HMERMEEE -V VEREY ¥
BEEROEEERCOVWTOMBEKRE OMMEF
MRET Lz, ERELTHROHI Z & & L,
FEBOMEIZOoOVTIE, MAKEBRME L £
BLOEDZFMPRMNELRDL L) ICERTE
D, TOFPBUEFTVOMKEZ, REHEFD
TFHRFEMIEEERNE 0~4,800 cells/0.1ml
Xt L CHEEFEEHY 490 cells/0.1ml Td - 72,

* BKCH R AL RK b SR R R e Ak 3R



KHREEREE Y —EH B1H 2005

RRFEMPSERLEY CEIRMICES Y

B A A DEUNEE
BHEBR BHER®

940 M H A KBREESESR
2006 £ 3 H fliish

A, BREMICE) CODOBEMP, 742
DEEESE BRI KEOKEENSHEEL 2o
TWwb, ARIZBWTY, FikOMEELL
L, NS 2MRETL20D0HMEAENERD S
nNTWwb, Xfgecik, ExElto—2oDFEK
EEZOLNDY) Y ERBINT A7 DOREM %
BEUVHEERELZEORKEN L, Uy 2 HIE
DENINT T LETEAET LI LICE-T
AL, ALY YERME, FR6ED
REDO-DIC8E L R EOCEE LT ORI
PR, e 0EgEo) YBA ;Y REBEE B
WTY YEINERZIT- 2R, It TIdl
EEEOMMIALNI DD, V) VEEA +
T AEIGEIR AL N oz, — T, Mk
RN LAEOBRBERFICER LK, K
BB EITHI I L& oT, HHBEILT YL
PHEASELY YEH T, ) v BREEDS
BRLZ, SLICERLAZY Y EIMIZ, o
HHEAF VP HELEL TV ABRPIIBVTH Y
VEEAF DA EBIRBIC A ORFEIZEINT S
ZENTEETH o, T2, 7EBEURBORKER,
—BERNL7Z2) Y% 100%EHSESZ &0 H
bt ol:, LLOMBEINVI T LEHA
L8 BEE, BELICOICHTRETDH

272,

2. fIESIEMR

PIXEZICLIERR#M 7 r LA —ICHES
hNE=AKTHUCADSTEREESW

it BB —BR
Aeigar >

ol 3 ES
oy E

RADIOISOTOPES, 54, 2005, 115-121.

LEBHET AV - ICHESNLEKREH LA
DRF &R X # (PIXE) EI X 5 RSN
DHELEZHMBIZ, MF v N-FZHNT
Pd-carbon Hy K Z B A S &7/ NIST H#EWH
(Urban Particulate Matter; SRM 1648) % /5 JLil;

Mt~ 1)L % — (Pallflex Fiber Filter, Model 2500
QAST, 47 mm®) FIZHE L, WHERIC X 2 E LR
LRI R 2 4T, 7 4 V% — FH 5 D NIST
EEMEORBERE L S HBELTRFE L, 7
4V F —EH, S O NIST [Ee L, @ %
NIRRT VT iBE—~ A 707 = — 7
D IFIEREHEL TVWE I LIHATE
720 PIXE SATIC & 20 R E = fEIL, NIST R
WEORIEL L SEMHEIIHL T 70~110%
T, MR- THRERIHOLNL,

o BERMAFEY A 7 bOnr ey s —,
FRIHART AV M- THEERFIER, Y AT
¥EHA — ¥ AW

Loss of Polychlorinated Dibenzo-p-dioxins,
Polychlorinated Dibenzofurans and
Coplanar Polychlorinated Biphenyls during
Nitrogen Gas Blowdown Process for
Ultra-trace Analysis

Osamu KIGUCHI, Takashi KOBAYASHI,
Katsumi SAITOH and Nobuaki OGAW A *!

Analytica Chimica Acta, 546, 2005, 102-111.

This study examined standard solutions to
assess the influence of the gas flow rate and
organic solvent type on losses caused by gas
blowdown of polychlorinated dibenzo-p-dioxins
and dibenzofurans (PCDD/DFs) and coplanar
polychlorinated biphenyls (Co-PCBs). Results
obtained here will contribute to maintaining
analytical method performance and system quality
for PCDD/DFs and Co-PCBs analyses. An organic
solvent (with 0.5 ml each of acetone,
dichloromethane, n-hexane, and toluene),
PCDD/DFs or Co-PCBs, and their '’C),-labeled
compounds were put separately into 10 ml
pear-shaped flasks. The samples were blown to
dryness at room temperature until the last trace of
solvent disappeared. They were subsequently
reconstituted in those flasks. Analyte recoveries
were calculated by comparing blown samples to
those that had not been blown. Recoveries of

Co-PCBs were more affected than those of
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PCDD/DFs when the gas flow rates were set at
203, 261, 332, and 456 ml/min. Losses of
Co-PCBs were least at 203-332 ml/min.
Regarding losses of PCDD/DFs and Co-PCBs, the
toluene solution showed the least variation in
recovery. An actual soil sample extract was also
examined using optimized conditions for the gas
flow rate and solvent types obtained by
experiments in standard solutions. Thereby, the
blowdown conditions gave quantitative recoveries
of ’C,-labeled compounds in the sample extract.

*!: Faculty of Engineering and Resource Science,

Akita University.

Examination of Quantitative Accuracy of
PIXE Analysis for Atmospheric Aerosol
Particle Samples: PIXE Analysis of NIST
Air Particulate on Filter Media

Katsumi SAITOH and Koichiro SERA*'
International Journal of PIXE, 15, 2005, 59-63.

In order to confirm accuracy of the direct
analysis of filter samples containing atmospheric
aerosol particles collected on a polycarbonate
membrane filter by PIXE, we carried out PIXE
analysis on a National Institute of Standards and
Technology (NIST, USA) air particulate on filter
media (SRM 2783). For 16 elements with NIST
certified values determined by PIXE analysis—Na,
Mg, Al, Si, S, K, Ca, Ti, V, Cr, Mn, Fe, Ni, Cu, Zn
and Pb—quantitative values were 80—110% relative
to NIST certified values except for Na, Al, Si and
Ni. Quantitative values of Na, Al and Si were
140-170% relative to NIST certified values, which
were all high, and Ni was 64%. One possible reason
why the quantitative values of Na, Al and Si were
higher than the NIST certified values could be the
difference in the X-ray spectrum analysis method

used.

*1: Cyclotron Research Center, Iwate Medical

University.
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Chemical Components in Rime on Mt.
Moriyoshi in Northern Japan

Katsumi SAITOH, Hitoshi KODAMA,
Koichiro SERA*', Keiji YOSHIMURA*?
and Osamu NAGAFUCHI1*

International Journal of PIXE, 15, 2005, 211-219.

In order to shed light on the long-range transport
of atmospheric pollutants in the Northeast Asian
regions, we studied the chemical components in
rime and fresh surface snow on Mt. Moriyoshi
(altitude: 1454 m), located on the Sea of Japan side
of northern Honshu, Japan, near Northwest China
and Southwest Russia. Rime and fresh surface snow
samples were collected at Juhyou-Daira (near the
summit; altitude: 1200 m) in February 2004. The
pH range of rime samples was 4.2 — 4.9, and the
electric conductivity (EC) range was 52 — 282
uS/cm. On the other hand, the pH range of snow
samples was 4.5 — 4.9, and the EC range was 17 —
77 uS/cm. The elemental compositions, ionic
species and particle shapes of these samples were
determined and/or observed by PIXE, ion
chromatography and SEM-EDX analysis. PIXE
analysis of the rime and snow samples revealed 24
elements, of which Na, Mg, Al, Si, K, Ca, Ti and Fe
were found to be the major components. Comparing
the determined values of rime and snow sample
elements, rime samples were several times to
several dozen times higher than snow samples for
almost all the elements. For determined values of
ionic species, rime samples were several times to
several dozen times higher than snow samples.
With the aid of SEM-EDX analysis, many small
silicon-rich spherical particles were observed in the
rime samples. Small silicon-rich spherical particles
were also found in the snow samples. The existent
forms of chemical components in rime will be an
important factor when we consider the origin of air
pollutants transported over long distances in the

Northeast Asian regions.
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*!: Cyclotron Research Center, Iwate Medical
University, **: Faculty of Engineering and
Resource Science, Akita University, *3: Faculty of
Risk and Crisis management, Chiba Institute of

Science.

On the Structure and Trace Elements in
Hair from Mexican Infants from Different
Historical Periods

C. SOLIS*', J. CANETAS*' and K. SAITOH
International Journal of PIXE, 15, 2005, 103-109.

In this study we compared the structure and trace
elements contents of three kinds of hair samples
from Mexican infants: pre-Columbian mummies,
mummies from the relatively recent past (less than
200 years) and from a healthy living 6-year old
boy. External and internal morphology was
characterized by electron microscopy. Trace
elements were determined by PIXE (broad proton
beam and microprobe method). The three groups
showed difference in structure and elemental
content. Calcium-containing mineral inclusions
were observed in mummy hair but not in modern
hair. Also, a progressive enrichment with age was
observed for elements such as Ca, Fe, Mn, and Pb,
indicating a postmortem incorporation. Other
elements, such as Zn, Cu, and Sr, less affected by
post-mortem processes, were present at very similar
levels, but still in a higher proportion relative to
modern hair, preventing any possible relation to the
individual’s health.

*!: Institute of Physic, National Autonomous

University of Mexico.

Loss of Polychlorinated Dibenzo-p-dioxins,
Polychlorinated Dibenzofurans and
Coplanar Polychlorinated Biphenyls during
Vacuum Concentration for Ultra-trace
Analysis

Osamu KIGUCHI, Takashi KOBAYASHI,
Katsumi SAITOH and Nobuaki OGAWA*'

International Journal of the Society of Materials

Engineering for Resources, 13, 2005, 22-27.

We investigated the effect of kinds of organic
solvent on the losses of polychlorinated
dibenzo-p-dioxins and dibenzofurans (PCDD/DFs),
coplanar polychlorinated biphenyls (Co-PCBs), and
their 13C|2-labeled compounds during vacuum
concentration. n-Hexane and toluene solutions
containing the standards of those compounds were
tested for the purpose. The kind of organic solvent
has remarkable effect on the loss of *C,-Co-PCBs
from the standard solutions, while it has little or no
effect on the losses of PCDD/DFs and
13C,,-PCDD/DFs from the standard solutions. The
losses of lower chlorinated '>C;,-Co-PCBs with
n-hexane solution were greater than the loss of the
compounds with toluene solution. The relative
amounts of '>C,,-Co-PCBs in the condensate
solvent produced during the vacuum concentration
show that those of the compounds with toluene
solution were less than that of n-hexane solution.
These results demonstrate that the minimization of
loss of the compounds with n-hexane solution may
be achieved by adding toluene before the vacuum
concentration. We also examined the relationship
between the relative amounts of Co-PCBs and
13C,,-Co-PCBs in the condensate solvents and
vapor pressures of those compounds. There was the
difference in the regression line slopes of the
relative amounts vs. in the vapor pressures between
the n-hexane solution and toluene solution. This
fact could be useful for the optimization of the
vacuum concentration conditions in the convenient

analytical methods.

*!: Faculty of Engineering and Resource Science,

Akita University.

Pressurized Liquid Extraction of
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Polychlorinated Dibenzo-p-dioxins,
Polychlorinated Dibenzofurans and
Coplanar Polychlorinated Biphenyls from
Contaminated Soil

Osamu KIGUCHI, Takashi KOBAYASHI,
Katsumi SAITOH and Nobuaki OGAWA *'

Journal of Chromatography A, 1108,
2006, 176- 182.

Extraction solvents for pressurized liquid
extraction (PLE) to extract polychlorinated
dibenzo-p-dioxins and polychlorinated
dibenzofurans (PCDD/PCDFs), and coplanar
(Co-PCBs) from
contaminated soil were investigated. The
PCDD/PCDFs and Co-PCBs in Certified
Reference Material: CRM 0422 (Forest soil) were

extracted using toluene, n-hexane, acetone,

polychlorinated  biphenyls

acetone/toluene and acetone/n-hexane (1:1, v/v).
Soxhlet extraction was the reference method.
Results demonstrated that PLE using mixed
solvents produced better analyte recoveries than
did single solvents. However, those results were
lower than those for Soxhlet extraction.
Additional extraction cycles using mixed solvents
achieved better recovery results. Mixed solvents
and several extraction cycles were necessary for
satisfactory extraction of more tightly bound
PCDD/PCDFs and Co-PCBs from soil.

*!: Faculty of Engineering and Resource Science,

Akita University.

Characterization of atmospheric aerosol
particles in a mountainous region in
northern Japan

Katsumi SAITOH, Koichiro SERA*!
and Tadashi SHIRAI*?

3™ International Symposium on Air Quality

Management at Urban, regional and Global Scales,

Proceeding pp. 46-52, 2005, Istanbul, Turky.

The purpose of this study is to clarify the
chemical characterization of particulate matter
(PM) in a mountainous region and examine the
effect of atmospheric pollutants transported to
Japan from Northeast Asian regions. Sampling of
size-resolved airborne PM was carried out on the
west side of Mt. Moriyoshi near the summit in
northern Japan, from 1 - 16 February (winter
period) and 7 — 19 July (summer period) in 2004.
The concentrations of several elemental and ionic
species in each size-resolved PM sample were
determined by particle induced X-ray emission
(PIXE) and ion chromatography analysis. From
these results, in the winter period, it is suggested
that soil and sea-salt particles of PM;y to PM, 5 size
and ammonium sulfate particles, ie.,
secondary-formed particles of <PM,,, have been
transported to Japan from the continent. On the
other hand, in the summer period, it is suggested
that PM was formed from soil and sea-salt particles
of >PM,;; to PM,;s size and secondary-formed

particles of <PM | ,.

*1. Cyclotron Research Center, Iwate Medical
University, **: Tokyo Dylec Co., Ltd..

Analysis Technique of Inorganic
Composition for Collection of Particulate
Matter on a new Type of Glass-plate with
Cascade Impactor

Katsumi SAITOH, Kazuyoshi ITAI*',
Emiko KOGA*? and Yukihiro SHIBATA*?

4™ Asian Aerosol Conference,
Proceeding pp. 361-362, 2005, Mumbai, India.

This study focuses on treatment techniques
related to inorganic composition analysis of
collected size-resolved PM (in the sense of PM of
varying sizes) by ICP-MS and ion chromatography
(IC) using the new glass-plate. Test analysis
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samples of size-resolved PM were collected using a
3-stage NLAS impactor (Tokyo Dylec Co., Ltd.,
particle cut-size of stage is 10 um, 2.5 pum and 1.0
pm for a flow rate of 20 L/min) with a one-day
sampling interval on the glass-plate (one set is two
semicircular glass-plates) and a polycarbonate filter
(back-up filter). Almost complete detachment of the
collected samples from the glass-plate and back-up
filter samples was achieved by 1% nitric acid
and/or ultra pure water with 10 min of
ultrasonication. Moreover, the accuracy of the
[ICP-MS analysis was confirmed by an analysis that
used NIST air particulate on filter media (PM; s on
a polycarbonate filter). Characteristic inorganic
composition data were obtained for each PM size,
and it is believed to be possible to elucidate the
behavior and major emission sources of PM by
analyzing these data. The analysis results of
ICP-MS for Na, Mg and Ca were almost the same
as those of IC. Analysis results of NIST air
particulate on filter media by ICP-MS were 70 —
100% of NIST certified and reference values,
except for Al, Si, Ti and K. Therefore, obtaining
highly accurate analysis data in a short time by
combining collection of PM using the glass-plate
with the simple method will lead to new

developments in PM research.

*1: Department of Hygiene and Preventive
Medicine, Iwate Medical University School of

Medicine, **: Yotsubishi Corporation.
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BARBEIZ7 V7 KEDREBEO P EER AL
BLTWAZENL, AROKRREIZRED,
SEBEMBXIN T AFERYPEICIEEBINT

Wb BRI, LFEPLEFINT TR, BAE
B BV NBRIFEOTE 4 OF 9 - A5 KB »
LRFE#HXEINT S, 22T, £F0OFH
Bz ko TRKED?S REEH#@RE SN TS 5155
MBOMEITD -0, FOEELBEERIZ
ZIFTWwWhLEEZONLBKICEBL, &#FE

DEIKEFBEZEIN TV ARFOTLEL KT
wERE X (PIXE) &, BRKEFFTDL 4~
A4+ 0~ b7 78CE) 5L
fis, X MoWEEMN S EENE T HMBE
(SEM-EDX) 2 X 20 FOTREERE & M 547
YT o7, BIKEFHENL 4 TEFEES I,
FELITHEIL Na, Mg, Al, Si, K, Ca, TiB &
DFe ThHolo MKLEFFTOLRIBE 2 BT
e, BRKOHTVPHFZL )b BE~KTEar»
o, FEAFCHIZ, BK, HISELOLELL
Cl, NO;, SO, Na', NH,", K", Mg¥"B X O°
Ca® T, Cl'k Na"OEEIIFICE» o2, 72,
A4 HEIELTY, BKOTPHEL N O
R85 9 > 72 SEM-EDX 2 & % LREBI 28 & MLk o
Micid, Bk»o>) ary EERKONKEDI S
CEBgIN:, iIZr0 3w bony
Jary ERONEREPESES N, BKIE, K
ErOREHBEXESNTLAHEERMEOFEY
KRELZTTwaH RSN, KBT7YT7TO
REBHESINTCL2HEYEOFMEZ T 5 1
T, BkFOFERFTEIEELRTLEZLN
7z

Ko BFERMKRFEY I OO RV S
L REARFETLEERRFMER, ) TEHEX
F oM PR

BRE 7 vibh 1 £ > OBRE0H BE M U
WOER

ERFxRF* R E1EE BEEBER
FIHANILT=ZTY LY, 50, No.2, 2005,
42-45

2001 EDOKREF BB ILEOYIE IV, TH
BEARPIZBIT 2 7 vt A A ViREOPEH A
&, 15mg/l 5 8mg/l lZ5| & TiIFo s, fEk
DANY T LERLBEFORETETIE 10
mg/IBRFELEINTEY, 7TVIZTLERY
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14 Y REBIEFOBRUEELMAAGDE L Z
EIZEoT, AL R A REEIIHIEL &
FELTWLDONHIRTH L, LeLLdb,
ERALE 7O A RMLE T R R OBEA L W) R
BMANLLTBY, —RUHEOAKTHEL L
S, BRABS2VHBEEMOMEI KO
bNTwb, £ZTARFETIE, BEAKRFD 7 v
b A 4+ 2lEFL, WAL T vt A+ >~
rHARTA OO MHAEY B LT, FH
Ty FZREROBRBE AR, BHELHEK
HRNE, 7ot At LB EF Sy v
EEEE LTV v ERERTHDL, FO
FVKBER O TREERETIT > R,
WEZFEIZRIZT pH 7 v LW EE OB
Mooz, Y VIREAERIL, ¥ppm LA
VDT oA+ 2R AETVRETHY, $/-%
HOWEEA T RHEEEA 4 R ET A2 5
BIRIZ 7 vt A4 v 2 WETH I EDHL
mehol, 512, FUVIRBEERIL, B>
LHUEDERTT AL AF EZWAEL, 557
NA)POET M) WDOBEBCTIET 5D
Bbebe®Twniz,
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