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Environmental Distribution of Air Pollutants and Environmental Risk

Assessment in Regional Scale

Fumio MATSUMOTO1,*, Mitsugu SAITO1 and Naohiro OTSUKA1
(1Graduate School of Engineering, Iwate University, *Research Institute for Environmental Sciences and
Public Health of Iwate Prefecture)

International Journal of Safety, 9(1), 35-42

We measured the concentrations of air pollutants at several residential sites, roadside sites and industrial sites in
Iwate Prefecture, Japan. And the concentration distributions of air pollutants were estimated by atmospheric
dispersion model using air emissions data. Based on those results, we calculated environmental risk of air
pollutants emitted in Iwate Prefecture. As a result, it was found that the surround of factories with high emissions
and highly toxic chemicals and the roadsides were high risk area, benzo(a)pyrene, formaldehyde and ozone
exceeded the 10-5 risk level. Moreover, we tried to use "Loss of life expectancy: LLE" for an index to explain
those risk to general public intelligibly. The total LLE of the carcinogenic chemicals was about 8.6 hours.
Moreover, LLE of ozone was about 9.2 hours. Ozone has a big influence compared with the carcinogenic
chemicals.
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ELT, HIBHFIZZRICEEND D VIFEEORENRESNZ. 22T, AFETIE, ~7/r T4
FTRTHBILOR AL I XY —LR 10 FERRE LT, EFRAEF OV VE ZBIRICERET D
72 DITBA¥E S 4172 HybridSPE-PPT 17— kU v ¥, HAREDBRENIRIZHEILD Sep-PakC18 I— VU v %
W REIZOWTHET L7=.  Sep—PakC18 1%, A%/ — VIR CAT L, 0.2%8FET o E=7 LG
F AL ) —)V T, HybridSPE-PPT X, 0. 2%lEIET o E=T AEH AKX ) — /LTI, PSA T A X /) —
VIR CARM L 0. 0BM T E= T ARIR: 7 b= U L@ DIEK CIEHT 2588, Kb%< D
i3 DB AN FTRE Tdo o 72 R K 0, BRI ik 2 & FE IS L 0 R L7 0 HEEER 2N L
~ YU w7 AR LR LR R, Sep—PakC18 & HybridSPE-PPT ZHfk L CHWA HETHRB~ MY
v I ARSI N ERbhoTo K (A, D 4 (B, e, B 2xigil LT, #Eehc
0. 02 u g/g P FE CHMMEINGER 2 320 U7 #5258, At CRINENME o 72 2 sy (LAY —u, F7
R BT = AGE) B < 15 B THEIER 60~120%, ZREMRE B 20%LL T & BRI iR nE o
7e.
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LC/MS/MS IZ & 28R ERMGITICRIT 5~ M) v 7 A BB S et

OEiEE, BAETHET. BHAEEX, BILUzvT1
5 AT I eEFEE ISR S O 22 4511 A 11-12 A, SRS

LC/MS/MSIZZ AR Ay IRIRE /3 HT 2 FIREIC T 248 & LC, BMHESRSL DTV T 2SN TS, L
ML, BSEMRICEEND X R TENRE, AR, U UIEE R Y, Fx ZERRAHE (v N v
) NZEDHHIE DA A ACAIHARE 2 A2 U D T2 OSBRI Z LN ER S0 5.
AHFFETIL, THPLCIZ X A BRI S —F Bl 1 (BEW) | 12XV, [RIREATAS I REZ2 B = 3 o
B9k AR L LT, flix DI =H T L& ORISR OWTRET L2, B, 0DS5RDSep—PakC18
=T A, AFTURBEPSA =17 A, U URE ZIBIRIIFRET 5 729 OHybridSPE-PPTI = 7 A
O 3FEFEE AW, K =0T LOKERGEMZ OV TRE L72#ER, Sep-PakC18ix X &% / — VIR CTH
farL, 0.2%HEBET =0 NEH AKX J— /L CIRHT 5515, PSAIZA X/ — VIR CHEff L, 0.05M
X7 oE=UL: 7 =MV D TR TR 5 41E, HybridSPE-PPTIZ40%7 & h= K U L
W CAM L0 %X ER T h= MV WK CIEHT 20705, £, A% 7 —WiEKCAR L, 0.2%
FEE T BE= U LEF A X ) — VTR T D LML U=, RNIEICX Y, FoOfA, FFEs X O
Z AW TR U7 BRI, A RN 5 HECER Lz~ R Y v 7 AUSHIEERIE OEICER & 1%
BEREYERR D & — 7 fE A Hhlg L7255, PSARS L OUMHybrid-SPEX =7 7 ARG A BT 52 LI2L 0~
FY w7 A REUETEDL I ENHRTEL. 2 =07 2OBRHRRICBWT, @A ENZ -
72P S A= T ARERYEIC X0 PSINEIGRER 2 5256 U772 /53, RIEROEGA &l LT, BIERIRT0
NH120%IC ADTEBEEE, W TI2RSY, FBHATL0A Y, BRI TIROEML, MEBEEZED D
ZEMBTET.
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AEAIRHF DEIEGHTITONT

OF MR, BHES, @ffE, Bz 1
%47 P EERAE ISR ES CER 22 411 A 11-12 A, EEAHET)

TR EEATED R G < | B OFRE 19 4R 12X 5 & 5,821 b o DEEBHEG S,
FOHIHD §T%NHMTHEAINIZEHEL TWD, T OERENEREICL Y HMEASHH L,
AKIEAKIR & 72> TV DI 215G T 2 AIEEMEN B 5 72 8, EEF KGO AGEKIR & 72> T 5 BN 8 i
N % RS REIR DO EREHE 21T - T2,

B2 S RO BEORHRILZ A5 & WINC L - TR BRI 3~ 21 L K& Bpo7z, =
DOFEFAITINFIEPN O B CTO BB HRMARE B L TWDL EEZ LN, AKBTHEDA T
B EREAIROV S BIRBERO B BT D R E A R T2 O EAEE TR ST, E72. K E
Z AV D /NN DUV TREREI 2R EE 2 b & 72 & AL BEBRH & FEBAFRIN TIX 10 5205 100 5 DR
FEZENRH 0 . AKESEN SO EIKF N 5 adbivic, KREKFRIN S Uiz BEOREIX, 1ZEA
ED30.00lmg/L L F &K< BHME & BEEDO L OMRFNL 0.1 LT D & ZANLZ o7z,

B, HEMAREIN TORWEKIEHICOVWTHHRHELZEZA, 1B ([~ AL Tn
V) 2B SN, ZORETIE, EBRICHEA SN AR SR EHEBIZRWERETES &
L7ZiRTI W), Atk FICHERAEREZSELERTILERH D &b b,
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gkA AL HEFa— R h—7 R L BERERL

OtExk By . HHEH., EESCIV, HF—
%47 P EERAE ISR ES CER 22 411 A 11-12 A, EEAHET)

1, %S/ ruEualAEETHLIHPETIL, BIERY THLa—raT(bvEra v OEDK : CC)
Ra—VAM—=7(MUERITOX:CS) NEHEFEFTM & L TREICHEH SH, E1L6 DRSITEE LT
W5, bbbl CC BLOCS OFMFHO—>oL L TR ZIER L, 5515 R X 5Bk
EDFHEMEIZ DWW TR L C& 72, TORER., TNOBERORILM LD L B2 F T2 L &
B LTz, AWFZE ClIAb BRI OERMZ B F A T D701, SEBEFS S R AW ERR L, £
DR —Z =B OEA L BJRA 2 OWAEFHEDOBHRICOWT, B RBEWEWEIC L TR ZINZ T,
2. FEE T a 7RO CS 1Tk L FeSO, /KR Mz, BEIMELL7=0b, #L, ~ v 7/VFENIZ
BTN, ZHK T THRAL LT, FE S804 BiE. FeSO MU LT~ CS 2~ A 7 1 v o — 74 ik
& CIKIL U, BHETA IR I CE iR, ICP THRIE LTz, 1554070 FeSO, LB LI, ICP, XRD, HhaRTHiFH,
HFLoYA, SEM, EDS 36 X VB — 2 BARIEIC & 0 Bn sl 217> 72,

3. fikH FeSO, /LR VA XRD, SEM 3L NEDS (2L 0 ZHll L7-f5 5. B b i b DRk
&L FNO DX AR RS T E T, FeSO, MR RALM O bR mfEF L USIFLATE X, RABIEE D L5
IZEH7RWNEIIN L7203, BRABIEEEA 1000C D & X 12D LTnb, Ziut, BRAWEED EFIfES <A 2
DLOFEIZ LD D EE X HIVDH, FeSO4 MFLRACM DR M B I IARLIRDENE TH L DITK L, AL
BRLT2RAC DN IEDEZ R LTZZ E D RALIEE OB AEROMERZ L0 FANZEbT 5 Z & 035
iz,

N

SR a—aTrROERE R () OBRERME

Ofexa R B . #FB—. PRI, SPRMME, pmsE—
S MIAE R TR (%2245 A 27 B, BILE - HEMH)

1, &8/ FPETITERAEOZEIZ Lo T, WOBERNIEFICHEINE L TR Y |, FRCESREA 4 138
BOKZHGT 5 Z Linh, RAICKET DMLERH D, ZHETCCEIVCS Moo d ROk
FRECOWTHRI L, B F A SR A A TEmVRERE R L, 7 =4 MeEA 4 Tx4 5%
ERITENZ L EZH ST Lz, ABFZETIE, 7T =F v We B A A oxt+ 2WERED I L2 B L L7
FeSO, EERAtM Z TR L, = OWELZERFES O e F () OWFEFHEIC OV TRET LT,

2, FERCS 1T FeSO, KEHR 2 N 2, EE WALERML | Wel L, ~ > 7 /VIFERNIZ B TERARIREE 600~1000C
THRALZEITV, FeSO, E R LM Z 8L U=, FEfiiX, ICP, XRD, MtFimfE, MFLoyAi. SEM, EDS ¥
L O —ZEBNEIC L VITo72, £72. BT FeSO ML RAM 2 FAWT, 7T =4 M A 4 (i
ERA A ASONDWEERZIT T, 728, FIEBRIIFSRIETHEL L -7 T R & i LT T 72,
3. fHECS PUTIT AP, Fe® Ca®', K', M@ BXUSI" DL EaENTE Y, RILT DB &R
&L TEI ATREMENE 2 HIVDH . XRD & SEM LV | AL BRI L DR 2 il 5 Z L N TE 72,
PRAVIREE D _EFAZ & & 720 FeSO4 ALEL LA D bLFR AR S OHIFLARE I TN L7223, BRABIEEE 1000°C D
XA LI, 2L, A 7 ufloBBEIC b0l EZ bRD, B2 BAAEN S, FeSO, /K
WIE T L T OR(IbATHZ LT, REEMNEMNCY 7 5L 2R LT, WAEFERLY .,
FeSO4 JLEERALIT 80~90% DL L A A L HWaE LT\ D Z Einbhotz, dibfRA A v WE%IZEBT
% FeSOL BRI DILHE~ v B TInD, 84 A E e BOMENMTEAE—H L TWD Z 2R L
T2H3, XRD Bl b BRSO AR 2GR T 5 Z LIX TEehodc, ZNH D Z LG Hi e BRIZXTT 5 FeSO,
RUERERALA DO ERERE X, IEICHE L TV DRI ORI ER & AICHE L CWHEi e 1 4 & OfFE
B EAERIC L > TERZ > TWA I ENnEZ HND,
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CONCENTRATION OF PERFLUORINATED ORGANIC COMPOUNDS OF

TAP WATER IN JAPAN

Norimitsu SAITO', Kazuaki SASAKI', Kaori YAEGASHI ', Syuhei TANAKA?, Shigeo FUJII?, Naoto SHIMIZU?, and
Shuji TSUDA*

'RIEP of Iwate Prefecture, *Kyoto University, > Agilent Technologies, and *Iwate University

PFAA Days I SYMPOSIUM , U.S.EPA (Research Triangle Park, NC), 2010.06.08-10

Introduction

We have reported that both of the concentrations of perfluorooctanesulfonate (PFOS) and perfluorooctanoate (PFOA) in all 79 Japanese
rivers were more than 0.1ng/L and in serum for 90 Japanese people were more than 0.1 pg/L, respectively. We have also reported good
correlations in PFOS and PFOA concentrations between tap water and serum. The major source of drinking water is regarded as tap water.
Therefore, we investigated the concentration of PFCs including PFOA and PFOS in Japanese tap water for 142 locations with
simultaneous PFCs analyses. The detection rate for the perfluorocarboxylates (C6~C11) was more than 50%, PFOA showed the highest
rate of 93.7%, perfluorononanoate was 88.8%, perfluoroheptanoate was 83.1% and perfluorodecanoate was 81.0%.
Only four compounds were exceeded 0.lng/kg in geometric means in tap water, that is, PFOA was 0.57 (max:35.1) ng/kg,
perfluorononanoate was 0.26 (max:34.1) ng/kg, perfluoroheptanoate was 0.13 (max:9.19) ng/kg and PFOS was 0.29 (max:24.8) ng/kg,
respectively. As the regional difference of PFCs concentration in geometric means, the highest area was Kinki followed by Kanto and
Chubu area in this order, except for perfluorobutanesulfonate which was highest in Kanto. Because the PFCs concentrations in the
Hokkaido-Tohoku area were lower than other areas, it seems the PFCs pollution of south area from Kanto is more serious.

The highest areas for each PFCs are: PFOA in Kobe was 35.1 ng/kg, perfluoroheptanoate in Sabae was 9.19 ng/kg and

perfluorodecanoate in Naha was 5.81 ng/kg. We have already obtained good correlations in PFC concentrations between tap water and
river water in general. Thus, it seems that the PFCs concentrations in tap water in those areas are affected by the local industries, although

the direct relation between tap water and river water in those areas has not been compared.

PR G
HARIZRT BKEKFOF#K T o BILEMDIRE

TERRREG, Vea AT, HMREE* ShpdiAce: SERFE T 2p R, ** ENERBENFITET)
HEERE L AR Y w AL B R (Y 7L), 2010.11.03-05

PFC sitt h~OFERERE, A1, £8P F Csl2on T, 2E 142 » FOKEKFFHAEZEITU,
PFCs 3 A WK S DWW TR L 72,

Peffluorocarboxylate (C5 ~C14) & U\ perfluorosulfonate(C4, C6, C8, C10) OH T, &< mHI N/ o720
IZ perfluorotridecanoate (C13) M perfluorotetradecanoate (C14) @ 2 SDALEW) ThH - T=, MOLEWIIMH
L. MM ENED» > 72 DX, perfluoropentanoate(C5) & perfluorododecanoate (C12) , & OV
perfluorohexanesulfonate (C6) & perfluorodecanesulfonate(C10) T, MHZRIZNTILE 10% LT TH T, 7%
¥ @ perfluorocarboxylate (C6~C11) LW F4LH 50% A X TR TH 7223, FrIRIERREN-T2D
IX PFOA @ 93.7% T& U . #i\ T perfluorononanoate @ 88.8% . perfluoroheptanoate @ 83.1% .
perfluorodecanoate @ 81.0% DIETH > 7=,

Perfluorosulfonate @/ TR E 22> 72 D%, PFOS ™ 93.7% & perfluorobutanesulfonate @ 45.1% T &
-7,

Geometric mean T O.lngkg Z## X 72D X 4 {LEWTZ 1T T, PFOA @ 0.57 (max:35.1) ng/kg.
perfluorononanoate @ 0.26 (max:34.1) ng/kg. perfluoroheptanoate @ 0. 13 (max:9.19) ng/kg. & T PFOS @ 0.29
(max:24.8) nglkg Th-o7=, GM TH-HIF T L D PFC s BEIL, FLEMITIEl & <, BH,
EWVIHETEAETH DM R A7z, FISMAIIZ Perfluorodecanesulfonate Tik, BARN R HEWIRETH
V. PFCs{GRITEHOERICHESNTNDL I L2 TRISELRTH T,
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LC/MS 12 X 2L E ot D ZBET ST (44)

Oz RKFnH Y, Ok B2, O8R 183, WERZZEY, JENERS, BRI, EIEEmT-S,
HHEF T, JUKIERS, (U =S KEFHO79, BRI, @EsE " ArmEKEd °, Reafok
BrRm 1 (CETIRREE, P TEERRE, CPERT, (EHBERETGAA Y, 4RI,
SORPRAFER ELHatIF, " EIRERMFE, SHSTRERGRME, ‘TR R, CMILRRAE, !

H AR LS 19 PR b ahnes CERi22 426 A 21-23 H, 4 HE)

GC/MS CIHIE R EE 7R BRBE L2 Z DT LC/MS O ATREME 2 Mt U7z, AT ICBREE A &t
W ESATERR TS A (LC/MS) (231 DA TR ONIZMA LY £ LOTZbDTH S,

(1) L7 tas hTIFhUlp, ~L7dn RFEH VR, ~IL 7L da~FHF 5 U EROIHT
(e FIREREER R TEE o & —)

IhBlE, AT o FELEMORENILWE TH D VLT VA a Aty 2 U (PFOA) DRFENELD
HRILAW TH D, WEHEEIZT &t . LC/MS/MS 12 X DEEIKTF O Z N SMED—F otk al Lizo
T %, LCHEFE Agilent 1200 7 2 ZORBAX Eclipse Plus C-18 (1.8 um 2. 1X 100mm) . EFH A=10mM
CH,COONH,/H,0 B=CH,CN, #i# 0. 2mL/min, % 7 AR 40°C, AR 10 1 L (0. 02ppb—20ppb) | MS #fE Agilent
6410, KT A > 7 H AFEKLOVEE N, (5.0 L/min 350°C). A A 4k ESI(-)-SRM, Ion source [~ /L5
F— NMUICHIE L7z, BWEORR RO FER (IDL) 1X, 0.0lng/L TH Y, {)IIKZ Az
FRINEERERIC X DM FRRE (MDL) 1%, <0.1ng/L Toh o7z, HFEAAL EIOR)IIKE2ARE THA L
TAER. D OB S ho T,

| AseriL |0 it || i 9] w | Em ] |9 LOMS/MS-SRM |

tert-7 F )LV A FNT—F )L 2 0—X ) —T R L—H— OasisiWAX Plus Negative-EST PAZZRN

FRERRIE

KEKXKFT OFEH 7 v RILEWRE

A FREREREN Y 2 —  Ofex AT, \EEBE, 7EHEEL
TSRS RFHEHIERBR T4 A, R
EFRFPRFHREARE AT BBER

Concentration of perfluorinated organic compounds of tap water in Japan, Kazuaki SASAKI, Kaori YAEGASHI,
Norimitsu Saito (Research Institute for Environmental Science and Public Health of Iwate Prefecture), Shuhei TANAKA,
Shigeo FUJII (Kyoto University Graduate School of Grobal Environmental Studies), Shuji TSUDA (Iwate University,
Faculty of Agriculture )

A3 M AAKREFR Y AT Y L (PR 2249 1 8-9 H, HERT: (L))

Perfluorooctanesulfonate (PFOS) <° perfluorooctanoate (PFOA) 72 & perfluorinated organic
compounds (PFCs) 1%, FUEIEMEAIOREE FFLEM & L CHRk S L, MBS TR~ 72 B b &
L CEH ST 7z, PFOS R ONPFOA 1, HARTHA L7 79 TR TORIKNS 0. Ing/L L EDOIREE
T, 90 ADHARAMIFEY > 756 0.1 g/L LLEDOREE THitH L. PFCs 1 A AT & IEZ R BRI Y/E
Thb, b MEEORIRERNT, REVKTHD EEZOND, AARTIE, FABHKIREINDHIIKE—
EFRA S DD, YOI, HITFK, 8K, HFKZ ERKEKICFIH STV 5,

AlEl, PFOS &N PFOA LISNDZ LSy PRCs O—Forikz Hvy, 2F 142 » proKiEKFREETT -
77o ZFOFEE. PFOS, PFOA KX Perfluorononanoate DR E < ITEs 7 CHEEE S &y BRI 2N /7, 6
Nz,
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AFRICBIT2FEM T v BILEWIELIZONT
— TAMERIGZIIT B KBEALER—AY T2 Y OFAERIZOVT—
AT RBREREN e 2 — O3l %2, 1Ex KT, ZEBEEE
SERK 22 AEEE G NS RBR B AR STRE R4S & [EINTBRERAFIEAT & o C RUIIL[RIMFIEHEE S
CEp% 224211 H 1-2 H, HmD)

A TR 24 5 FTOWJIIK 2 FH2E L7258, T _XCof)IK a7 v FbA% ( PFCs ) A3 0.01 ng/L
PLEOEE TRt &7z, PFCs ORiHERIZ, PFOS 2% 79.2 %, PFOA & PFNA 28\ "1Ld 75.0 % Tich
EWRREERTH o T,

APRANO TEFL, BEAFREE RIS AL EFRICBIE L T D, A0 b AEERICES L
TW%, AEIOMEDS AL B0 PRCs MHEN R, EEEEORENLLND LW I FERTH
Sz, ZOMOHATIE, FRIMEFIRWICOWTIL, PRCs IBEITWTNS 1 ng/LLLTFT, Ny 77T 0
Y RUNLVDOREEE Z BT,

ARIEH LS FRAOKEIAD —AY720 —HPEHE (mg/H - AN I1EX, —H 0.013 I U 7T A 4
4.7V 77 L ThHo7T, 100 T ANDKIALN L T FARLELS ) OFEH &SI, M 4. Tkg & HEE ST,

N
BT v RILAWICB B AFEOS A & A

Offi 2 RFnW, FEREE, HRE, oA, SRHEET

A PRERBERE I v ¥ —, R RE, [ENEREEITAT

Analytical improvement and survey of perfluorinated compounds

E}%

OXKazuaki SASAKI, Norimitsu SAITO, Hyeon Seo CHO", Norihisa TATARAZAKO™" and Yasuyuki SHIBATA™
Research Institute for Environmental Sciences and Public Health of Iwate Prefecture,
Chonnam National University’, National Institute for Environmental Studies
1-36-1 liokashinden, Morioka, Iwate 020-0852, Japan s-kazuaki@pref.iwate.jp

HEBREE L Fs VR A (20104 11 H 3 H~6 H L7 K s&EHY 7L)

Perfluorooctanesulfonate (PFOS) <> Perfluorooctanoate (PFOA) 72 E DHIE~ ~ FL-AW (PFCs) X, ALHY
ICERESNTALFWE TH Y | BREEHP CIRHEFICILR L TEDOE h~OERENEVIEEE Th 5,
—f%IZ PFOS <> PFOA 1%, EWREIS pg/L  (ppb)  LUb, BREEKA ng/L (ppt) LV DR CTHE
SNTWD, EMIREIL LCMSMS BT AT < BN K Dl HL e - KRB EZAT 5 720 TR
ETED, L, BEMEWEREKOSHT CILRMEERIENS LI T, RFEHDN R D PFCs X4z L7z
& ORI TEE R B ER MBI D,

Z#UE T PFOA [FIfEIRD Perfluorododecanoate (PFDoDA) % & 7= —F T MTHOIL TV, ARIET
IZ Perfluorohexadodecanoate (PFHXDA) &£ T4 & 72 16 %5 PFCs O—F ikl oW TRt LTz,

BN, B — R U v (Oasis WAX Plus) (Z PFOS * PFOA [RIfERDLAM 24t L. 100~2000 £
FétfE SE T BERRICENL L T LCMSMS TRIET % 5iETH %, ATETOREMEER A L OFEMIEATEH
HELEEBY THDN, ARNIAREEZEH L TEhnZeKkeE LTHIIK, ERKE UTEEDEKE 55
W RN TREKOMEEIT- T2,

AFRANOWIIK (24 #i5) @955, PFOA 73 1 HiS, Perfluorononanoate (PFNA) T 2 HiiE7 5 1ppt
B Z DR TR SN2, o> PFCs 13T _XCTOMET 1ppt LLFDOEETH 72, PEXEPKOHE
MH, AL EIA~ORENT, FAKRLE D D OPERR L E R A3 & OIRKIZH A TEER kK
DFBEPRENVEF IR THoT,
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~)L7)vFua 50 VB Perfluorododecanoic acid (PFDoA)
~)v7)vF s T35 R Perfluorotetradecanoic acid (PFTeDA)
~YL 7 )vFa~FH5 0 B Perfluorohexadecanoic acid (PFHxDA) (K'E) O RIE 54T

Offexa AT 29 o TIRERBERENIE L > 2 —
Rk 22 AREBRETE L P BR B S REIRABR B A T 0 — (2011 4R 1 A 13 H~14 H L)

ATV 21 FEREAZSHUEFE S ITER T (LOMS) 1ZBIT 2MECR bR Z IRy
FLOLLDOTHD, ZIBOITRIEWEIL, AT » RIEEMORENRME TH L~ VT NAaF s
2 P (PFOA) DIRFENEIe DFEALEM TH D,

AHHETHZ LOMSMS 12 K D555 o IDL 1%, 0.0078~0.0086 ng/mL (GREHEF 0.0078~
0.0086 ng/L) T Y 0.02~20.0 ng/mL OFEFEEFFH TEMRE (12>0.998) A HERE S iz,

AIENZBT DOHTRIGHE O MQL 1%, 0.036~0.059 ng/L TH-o7=, {JIK 1 LITHEWEEZFNEh
0.05 ng W L 7= RED[ENER G RATF (84.6~98.6%) ThH o7,

VL EORERN S, AEIZED . KFIZ 0.1 ng/L L-L (HHERRS BAEME) CFET v 7 v4a RT
N, SNV TNF AT NTT AU, VT AFaF T CEEORIRERICEA TE S b 0O &k
s,

N

Y U LAROZDILEMDOLGHT EEAKFOEY VAL LT)

HHER O%mths WEiL— BREE SFRBREAEME Y 2 —
Rk 22 FEEERBEA L B R B G ER A B X — (2011 4 1 H 13 H~14 H HEATER)

AUTFERL 21 FFBEBREEAE Zat L AT IEBHRE A BT D ET TR O TR AT £ 2 Dz
DTH5bH,

FEBr7E FL— MiED— Y v Y (GLI /4L InertSep ME-1) (2, & U w7 AZUSIL7-FEHRUK (pH
1~7) £72138K (pH 1~7) Zi@/K L, [EHIZ 2 mol/L g SmL TEH L, st o 140Ce % ICP-MS
TER LT, AEBWE Ce DRENAIL m/z=136,138,140,142 ({F(ELL 0.19 : 0.25 : 88.45 : 11.11) TH DM,
BREEKIEICBWNT, m/z=136 137 /0T B AT ORFFt 2 v (136Xe) . m/z=138 1Z/AKF DY 7 2

(138Ba) . m/z=142 (T34 2 (142Nd) O THEC L 0 TRENBES 5 Z L 025 Ce DERITIT m/z=140
ERWE, Fo, OWNCERT A8 BT H e T A L L bz, REHRICHOWTHEAIC L 0 ERS
L8, BWET T U 7RIS D VEN G D, bW T, KO~ N v 7 ARGy (BEICEEND L
ICP-MS HIE 2 K2 KIET) 12OV T ICP I o isE cEi L,

AR ORSRUK, Mk E B, pH3~5 TE U A (100 ml O/KIZ 10 ng/mL =¥ 2 1 mL #N) ORIER
ITIEIE 100% TH D, £72. #EKD Na, K 1% pH 1~7 TF L— MEEICHRRE ST 99.9%LL B4 5,
Ca (22T pH O EFITEVMREFES NS0T < 72503, pHS T95%LL B3 %, BLEX Y KRiEkik
WTITRBIK D pH % 4~5 I[ClET 52 & LTz,

AEC LY, KEREFO®Y 74 0.0046ng/mL &2 EETDHZ ENARETH D,



ICP-MS IZ X BEEAKF D)V sDGHT
SRR R v 4 — O, WEME, WL —. fEx AR

Determination of Cobalt in environmental water by ICP-MS, by Akira KIKUCHI, Takashi SUGAWARA,Koichi
SHIMA and Kazuaki SASAKI (Research Inst. for Env. Sci. and Public Health of Iwate Pref.)
5545 Bl AAOKERBEF 2 (PR 23 423 A 18-20 B AL#R )

2Lk (Co) 1E, U FULA Ly ZIREMSCESMEHI WL TR Y, o, K=V b, Bk
2L NEDO 3L MESIE, BEHAEROIIE, R, BT ADRE: EITEH S TWD,

Co 1%, FrELFWE OEREEA~OPEH B DR K OVEFL O UE O BT 2B W T — R E
LIS E D DAL, WEEICBWTEERAY Shzs, BHETHRE (10 ng/mL) 238 <, & ToRE
TR TH o7z, TDTD, ALFWEOBREEY A7 3 iz FEid 2 LT, XK BEHERENPAFZELTND
WHETh D,

ABFFETIE, BREDK O Co JRIE LIV 2S5 BRYT, & L— MR TORRE =) 2 9 AL TCP-MS
ZMIE T Co DOMFEA R L=, B L7= Co MHHEDRH FIRMEIZ. 0.0005 ng/nl Th v EE5k
BEO ST FIREZ2 L~V Th o Tz, AVEZEREKICHEA L72fER, K5 0.020 ng/mL @ Co
DR STz, IR B30, 20 ng/mL FRHH S 4L, WK & B U TGS EIRE Ch o 72, £7o. K
F OV KGRAHEEE DO s RIT, L B< B Lz, ZHODORERND . AROMEIL, BREK
FOa, 9L hOSHTEE LTHERTH D LTSNz, AIFEIT, BREIERELEROELEZ T Fh L
-bDThD,

[(ZE30Ek] 1) BEFn 50 FEEEBR A (b B SR REFR A (1975 JR-1-We k)

PRI

AFRIIBIT S PRV ISMHAE

WFFE A K A ENTIRYERFZEET B R R R

Wt ek B S TFRESRAENTEE 2 —HERE S
A SOl AT IRBRER R I & o & — MR
T Wew] T IR R SE o 7 —HOBR L0
T BT ENRYMEEIT R MER REMEE

55 62 [l A A AEE R RE (FR 23424 H 2—3 A, BIRET)

t MRV U HITRIR B EOBBIZ LY, Fae, ARSI ELTEY . BEOASACRRIIRK B IR
EOVETERNIZHD EsnTWb, Al ATFRNICBIT D ERGMIRREHLMNZT D L Ebic, FF
YIRS L OFEARET 5 Z &Ik 0, HeEWE D A NV ARBO THXRICET 52 L2 BN E
L CHREZIT 72, 2009 4F 8~10 A, B&ii7e XA FIRAN 711 3 BTOF 99 HI,A T, ¥ A YED-F Y
KICAEBR L TWAI O R ZFR Lz, BHEOREE, FREN T L SR 2 = —7 L TRl
FARBAMSBE CRIZR L, TERERAOICEER LT, A IR CRIB DA B AR S 7 s gk i, &,
BT, —BET. KET. AT, (FEEET LR OKRERT O 6 T 2 BT g 26 HuiTHh v | A RALFRITEE M
ALET T o 7=, BRI TIE, i OER OB CABNHERS N, FHMNICXIEEESEL-bD L %E
ZHiLh, £, [FAMIOAE B ST R O EKIRIT 10. 8CUL B, 1 A O &R IF-1. 4 CLL L,
10. 8°C &Ml & -2 A% FEFIR A 1X 1300°C H LAk, B FEHAGR 10. 8°CLLED H U4 185 HEL ETH -
77
(EAF BRI e e ifiBh A ol - FFBURYYEMIER3E) DMprseas )



PRI

HERIZBIFARSE T VT REDOXEENZHOWT
OMASCHEL 2, HEEW 1, BHEE 2, NFME 2
(1 S FRBREE AT IE Y o # —, 2 BT RFERFERE L2 R
19 mBREHbFaias CER 22 426 A 21-23 H, E=HEERHTH)

77k N (aldehydes) 1213, AHERKIGRDEITIREE STV 5 formaldehyde D K 9 IZHA A
PE2GT H2WES, BEEOEM I TV 2WE, BRI INEOREERYEIZIEE SN TV L2WE
72 CRE R LA MIMEIET B, F7-. K& aldehydes |3 H BN B2 L 5 —RPEH DML, AL FRIGIC
L2 TWAERPBH Y, TOHRLEMD Z SIXA5BOPEHIERRIRIC K& 2B E 52 5, £ 2 T4,
AFRNICEBUWT aldehydes, & b ¥8 (ketones) 16 WVE OZE1 23T L. =EILSEIC _IKAERKEIS
DR, B2 Y A7 FHliAZIT o7z, 16 DI b, 1L AEDH, s TR ST WER,
formaldehyde, acetaldehyde, acetone, crotonaldehyde, 2,5-dimethylbenzaldehyde T& o 7~,
formaldehyde X E M@ < AMITIERWEHIZ# 2~ L, 2@ LT, EEME D IREORE B
fER Lol 722U, EMICBOWCIHMEEB S IMEDREICHEERZITA O N ho e, ZIRAERKS
M7= aldehydes DA Z 2 57-0, FIZHEHESHPEH &5 NOx (2595 formaldehyde Dbk % 3K
Wiz, BEENEZ aldehyde AR & 72> TV DINEDEEEENIT/ NI o7z, EE#MO LI TIX
B, AWK 4 2L o> T, ZHUT. RO EHITABFEUSAOIAER OtbFRnic k5
formaldehyde @ “WRARK) DEHEFETHDHZ LZREBLTEY, AHIxrd 2 ZH O Nox Loy »n
TWAEREESTH D LRETHIE, EMORAKT formaldehyde DF 8 BN “RAERKIZE A LD LE
ZHND, BT, BHEO U 27 2K/ HED risk = (unit risk X £SO HEE) 12 X0 B Lz,
BEDOY A7 LAV BMEEME Y &<, formaldehyde T—HDOFEEMARE, —NRTA L~V T
HDH10°Y A7 LUL LD EWEER L 72 o 72, F7-. acetaldehyde ® U A7 %, formaldehyde ® U A
JD 110 RETH-T=, ZNHDZ Enn, HIHIRAEROD e WETIRIZBWTYH, RAaICkHK%E
EDVENHDZ LN EINT,

TR

PM 2. 5 HIEHEs DR E S FTRRt

OMAILHE & TRERBERENIEE > & —
5 36 [l EEBREEAT ik ALRE - BOLSSHpM RIS CEAk 23 45 10 A 7-8 A, FrBIERE )

SRR 22 AT o 72 P M o5 ESR ORXE FTREE T O HHI 28035, PM o5 ORIERKIL, ek
OWERETHNTWEERIIMIIEHTE 220, 72, BUEOBKER & 10 mEL EBEND &7 L A —& L O#HG
(KA & - RBNN D D, 5 FIRERB MR o & — & RTBREE R 2R CIRERR 22 4 5 A0vD 6 HIC
N, ERERIZI WO THUMIS A 2 5505 U, SisasOE e OGS 21To72, 1. 2 T RE
O 2T FRED S B, 2 k= o7 FEICHER Z SR E ATRE /e 7=, BRI E RRETH 572,
— BT = RIENEAS TR 7= AV OB E FIREEIT A Mt LTz & 2 A a7 FHREICERE DS FTRETC
bolz, 7B, BEEIMIRAETHS, 2. BEFRITEOH : BAFRITEHICHE S TO D HIERILE
FEBEL P35 O TENE TS < BRE ATRERE AT VD 72 W IRIL Ch o 72, AT\ HETR T, /ERORIE Do
BB G EROICEEADHY . T EFRERAA L Uiz, £72. BINTKIRR TR E AT
10m LAN D% & A REMEFT ISR BN DT R > 1208, SsBIRF DR T T ARHRZE ORI B JTE
BHEOFFRIN T 0T, 1 B OB KB s B ORI O E# s 2 2Tk L. PM 2.5 HIEH
IXRIMNCERET 2 Z L TRERIBEL 2oz, P MAERTIL, ERORUEODET Q2 By 12
NV, I ERERME L, iGEEEO by 774 MEFRZEORNN S TEEERE DT[N TV 3,
RIEATREFE T A PRI 56 2 & &poT, 3. REEH O]  ERFE 7R TIX, 1EROUPENOE T (1
B Sy) OEHINIZ TGN B 0 | BRIE FTREDVE B (THERS L= & & ARG 215 7- 0 Gl rlRERE AT & L7z,
772, BERRIERRIC PPV It & OFBE T L 5ARO THEEDOLERH Y | FHEOBITRAITIT)
Ll LT, KIRETZARARD T, BER S (BN) ICHIEHEERERE S TWD 0, BANT Sy Of
FHICHOWTRIEZR W E TEREZSTZ, BELH > TWAEEBERHCOWTIIREH#ET s 2L & L,




N
7 miie — MR R SRR & SIS ERR AR MERE DR

OMASCHE 1, 2, WEKRIE 2, HHEE 2, KEFEWHE 2
(1 & FRBEREMIEE o ¥ —, 2 8T KL TR
%51 MIRKEREFASHFS, (k2249 A 8-10 H, KFRMFKHET)

=~
~
-~

WSS RO OMIREALE R, EARA L LEETHDLZEND, REHEIAELNATEY .,
—AERDOAEIFICHE TR B CORRZ NS Z LT LV, 2O 2R+ 2 51EE LT, ST RERE
PREERFIEE o Z — L BT RFZ T, Wk 2 7 aififEi s — MiigEM (LLF MFS) 12X 5 K& LA
OFE G HELE ORI LA T2, 4l fEINTZRKTR (PM) 285875 2 & TEERIC
MFS [ZHE S b+ ORI 2 MR L. £7-. MFES ICHfE SN 7= PM 10 PAHs OiEEZHH L, Y
A7 B A~OWE A FREMEIC DWW TRET L7z, EiE 4 5RO BB EYEH T A R (ZEXEE ; S FR—
BT =) LMo —ERERER (LeT)E ; A FRE—BEMHTILET) 1 MFS Z3%E L, #H 1 [F
VMO AT -T2, £T2, T2 T 4 7V 77— L G RIFFHCERIEIT 72, FIZ MFS & AHkI3ER
I ICFER L. HPLC-2OtMH#s (Agilent 1100 series) C PAHs 2 2 IE L7z, HIEE81E. WHO
IZE D unitrisk WEH SN TND 4L SEBRO 6 WHEThH 5, FREGEHD—H D MFS 122V Tl MFS
Z Smm SO L, EAERE FEEMEE (SEM; JOEL, JSM-5900LV) T 8,000 {#F THLAk L. ki1
DR EAT o720 8,000 FHTILR L7ZEE G 2 um LLF ORI HAHE L TV DERTF 23 R T &,
HIRKIA- 721 T < L BUNRIF 5 MES IZAFE LT\ 5 Z L 0SHERR S 7=, MFS I[ZHiE S 7- PAHs &
Er Rl 7 Vo 7T —TER L7 K& PAHs 124 4 @ inhalation unit risk ZH#MT&bE7- 2
PAHs D U A 7 1358\ HBIEITR (R=0.82, P<0.001) % 7" L, MFS |ZHf%E X417z PAHs J2EED 6, $RELL
T-HISIZBIT D REAT PAHs DU A7 PNHEETE 5 Z ENRBR I, 2L Y. MFS IZ X PAHs Off
GHELELE LTAMTH D LRI, VAZRBIZOEHTE B2 65, BICARREIL, HiEd
EJE LRI RERERN TR THIThNLTWA Z 20 b, PM BOLWINESIT Tide< ., thigayd
RWEFTTH MFS I KA SHEIETAN TH D Z LR ST,

R RIIR
BEE=F Y 72X % PAHs OHEIE & GIS # AW~ AETEE TORKEE D X 7 FHiokEt

OMASHEL 2, HIEKRE 2, MAZEK2, TRER 2, KFME?2
(1 & FRBEREMIEE o ¥ —, 2 8T KRR TR
HARY A7 9855 2 SRR ES G 23 45 11 H 26-28 H, B AL TRHX)

HFE—BH ONECEEM A 5 T4 0. 65kn2 OHUKIZISWN T, PAHs OffiGE=% 1 L JETH5H
MFS % 33 fRATICiRE L, o 1EM-So, 1HELLEICE > TPAs BE2HIE LT-, B -fRixko
WY ThHDH,

(1) 4 EFLERIR VO PAHs 28 2 AR, 1 ARV & L TREICE < FFEE T
HHOMNZRERTH D HEIEOREN R TR, /-, WEI T EOHKRTH B(a)A D&
DiHEL, LD TEOKEZVDB(a, h) A DENER Do T,

@ RFHCESTHELET 2T 4 7 7o —0fi RT3 2 L1k, BREHS TOR
S PAHs U A7 ZHEE LTz, ZOREHE., 4 HHEEKO Y 27 B b E <, IRWT 2 BfRERK,
| HARER L 72 o7z, Fi2, FOEKDEICEL THLAFILY 27 083Em< ., BEF, BKEITEND
FEEE AR LT, BIC, B, KFEO 1 AR (ETH) DA T 1.0X10-5 212 TH
D, KREFPAHS IZ LD U A7 3% < OWEHF THIBTE 2V L-UIZH D Z EDRREB I N

(3)  GIS Z HWTRREHIROHEE 21TV, AIERIE TORGH PAs U 27 O 72 AL ZLT -
7mo FOREER, FROAEFEREHINTL Y 27 L-ULE 1X10-5 B2 TWABINEL<,
EEZRZNL LD U R PEFEELTWD I ENRBEINT, £72. K7 F CTHEMICKRREREE Y
A7 EHET D2 ENAREL e oz LRIFFIC, KKEREE Y A7 O A L), FHEEELRS
WCIZDZENTE, AL EITH) Z & T, UARZIFROIEHMTREERNE -T2V D,



FREIREIAE

EAFERLE L= oA XU OBIGHIZIRME

FHILERE « BB HOX « B « BOFE 1 GURSE - BAEW) Bl K CaTREREMETIE Y 2 —)
HAAREFE B8 MRS (CPRk 23453 A 8-12 H, FLIEMH)

[BfY] =R A XU (Aquila chrysaetos japonica) iZ. HEEAEBECK) 650 EA (GREEAHE. 2004 4F) T,

HOROER T L T D, BFRANTIE, 2ETRDZ D 32 X7 OEENHERSITWAS M, I (2006~10
) DOEFERIIERITFE) 12% SARVREBIZ S U | BORECEIGOMER 2 & BIREEOFHGHU T 7oAk 2 7200
FHBAM TN TS, AWIZETIL, DNA ZH~—h—Z W OB E 2 T LT,

(7] ZBHE%OBN L DB LT3R, I, <L b E73RBEOIRRLTDG, 717 A7k (DNeasy Blood
and Tissue Kit, QIAGEN) % FHV T DNA Z-ffith L7z, ARk 47 586E 3E 6RO 6 ko 11 508k
BRUOEWIRAEEND 16 fEiR, 57432 O, ITRETHRESN WL~ 7 a7 F 4 h~—0—,

fz2 KU 7@ D-loop fEIIS L ONCOT SEIAf#AT LT-,

[ ERE] ~A 7 aPT T4 b 12~v—H—T, 31HTOT LARRNEESN, FY~T aiE483:130. 492
Toh-o72, X b R TOD-loop fEHEETIX 3 NT XA 775, COLGEBETIX 2 T XA TN ST,
PHRIZTF T Ry MRO#E & W o T USRI L9V BBk S S ALEEN RTRE Chh o 7o, F7o, [EARGF S
N HBID TG S BT T | IBEOEAZFIH U GEBISRIEOHERE DTN ATHE/R 2 L Nbho Tz,
WU &SRR 2B L, B Ieh 7 SO L Q2 BWERREI MRS R & D5,
By AR D IARBHROHEE &3k AT,

LRITS DICEERZ S LT ENEREERROBEIISREZE L, REITEA LI EE 2T D,

TRV

EFIRITRIT A4 XU O Bt
AT K CE TR v % —)
55 13 [B] B RIS i (R 22 4710 H 21 H, AdET)

ENFA DB EEWEYFED A X T (Aquila chrysaetos japonica) %, EEFNIZBIEEGEDIE RO A5,
D HEED MRS SN TN D, AARAS XU URFZES (2007, 2008) (ZLAUE. 1981 495 2005 4Rk TORMICAE
T 40 ZHZ 200 NEE L, EILRCIER, UECIEER L- & bHEIlSh 0D, ATRICE, BHEY
30 DEFESINVPIHERSILTI Y . AFEOFEABHID 1 SE 2o TWAN, 2006~10 4E0D 5 AR O BFEES D
Vo) 12% SARVRRBICH D | EREERF O B4 & b 28% % TEl>TWD,

A XU L OBGERGE 0 LS5 7280, E TR T TEIREN OBRMROF IR R AL L CEREFERR A e LT
V. FAEHIZ X o CRERE A 9 72 EA D TN DTN, BHEBFNC AN R 482 2 2 L T, BIHD %
AR S E D RR BT > T D, YRETIE, 2N E TITE TR T 7e b B RO E=F 5240 L.
ZDORRITANTELES D,

EFRETI, FORIEDIR ESG~DA X T D EEDVDIRINGT R, FIZ X ABGEENVE T T D,
DD, EEMO FEHARBRAERY 1T DRAN I NE TR TN, Db LHITHE, BRER SERD
BOFANR O, 44EH, 54 ITER L CBIECkEh Lz, B0 1FITH, REH 1AEBICEM E TofH
PHER SNz, LU, 78D 2 B CIIERER 1~2 FORICE RIS T 0y,

FEBPREE D20 T LT LE 72 IC, ATHICHEAZRE L-S 0 Tld, RE%RERETDS
B2 DETTHIRD AL BIL, I Tbiiz 2 & bER SNz, D7 ~DIRADHER SN E A CIE, Mt
FHICLVRABIERREZA T o TokER, 1 B THEOIHERCENI D AT, E7o, HHEHIOJE TR TBIA) Y
L. A XTVOEA~DOHAY NN 22 o722 B ClE, R 7 HBAREERE LIZFER, 1l CliyEEog
Bl S,

2O LItER ST £ 722 < e . BRI OMER D Zinb Th DM, WL O OFFNZRBNT, s
SNT-BROFEMRZRIFHSCBGHA T — L DIf] LIS A HITND Z e h, BIERK TR EINDG A XUV OA
PR E LT, AR LITEIEOLE=2 U U V2R T COKWMERH D, A X T IS DE o003
TVNVETH D0, EHHI S ZRET 5 2 L1060 L CBEE B TENI R S F 5 THhY . REH LFERT
B TLEIBILHoT-Z 00, REOBENTHREZSETHZ LIZL DV AZIFRERLOTIH N E TS
o (272 UM EESC 50i) ,



