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DBDE 100pg |
(M-2Br)

SR

S

#1 NonaBDE

DBDE SOpg
(M-2Br)

NonaBDE

AR R

DB5-MS (30m, 0.25mm, 0.25 {1 i) capillary column
He Flow : 1.0ml/min

On Cotumn Injection mode 110C(0. 1mm}-100C/mm-300C(15mm)
resolution >10,000.

(impurities (impurities)
+| & degradation)| | «f (M-2Br)
(M-2Br) | &; e
1, OctaBDE OctaBDE
(impurities) & (impurities)
| degradation (M:2Br)
*1(M-2Br) * § :
i .
’:«essx:« T TN T ey Vazm - w» ' é;‘%ﬁ' r mzx'; G R R .
HRGC-HRMS: Micromass Autospec Ultima with a Hewlett Packard HP6980 HRGC-HRMS: Micromass Autospec Ultima with a Hewlett Packard HP6980

DB5-MS (36m, 0.25mm, 0,1 & m) capillary column

He Flow : 1.0ml/min

100C nin)-20C min-200C(Lmin)-10C min-300C gsmm)-ux/mm-ssu(z miny 170C(1min}-20C/min-250C(0min)-10C/min-300C(24min)

QOn Column Injection mode  170C(0.1min)-100C/min-300C(15min)
resolution >10,000.

DeBDE calibration data

Takasuga et.al.

5 Chemosphere, (2004).
*‘*»‘i %’ B soviggrane
= = DBI?E C-22'344 5*6 HpBDE As/Ais X Cis/Cs
?g} b4 (native) {18)
B Injection peak area Injection L peak area __
::;“ :; (02) peak area /njection (p2) peak area Anjecti RRF
= g} , 200 25,871 129 20 24,998 /‘?ﬂx 0.1035
=4 % 1,000 181,478 181 20 31,747 1587 § 0.1143
oo 4,000 891,597 223 20 25,149 1257 l 0.1773
B
2. & 20000 7936218 _J 397 20 26,803 13400 § 0.2961
o 100,000 46,898,724 # 469 29 23,540 \— it 7"! <« .39858
Great take care should be necessary for high bmmmated wmpounds
- because of poor linearity
J RPN .
DBDE Ci-DBDE As/Ais X Cis/Cs
fative) sy
Injection peak area p-ea}k a'rea Injection pesk area pf:‘:‘fk at'ea RRF
(pg) /injection (pg) finjection
100 29,407 294 500 153,999 308 0.954
500 184,079 368 500 188,720 377 0.9754
2,000 1,009,048 505 560 258,297 517 0.9766
10,000 8,460,610 846 360 433,062 866 \ 0.9768
50,000| 55,126,640 1103 500 = 626,205 1282 880
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(DBDPE/"*C;,-DBDPE)
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4000
=

(DBDPE, pg)
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420 - > SRo
- . 52
1 2 G, =
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ON-Column Injection
Deca-BDE 1ng/ulL. 2uL injection DecaBDE

e 76%
801.3321 |
(M+6)* e
799.3340 L 100%
(M+4)* :
797.3359 o e
OBDF (M+2)* -
692.4208 o 7%
(M+4)-COBr :
690.4226 %
(M+2)-COBr , _
500 1] T ¥ 1 10I‘)° 1] ] ¥ ] 1sl‘)o 1| 1 R ¥ L]
20:02 27:05 34:08




Comparison of Soxhlet extraction method
Air dried Sediment sample  (pg/g) 16h toluene
JEERE O PBDE SHTICHBT 5 Y v 7 2 V—HIERF O FRINIC & 2 PBDE DO#
i%Z{t & PBDF OAERDOFREM L RTT —#
' Takahashi ©(2006)

200,000 1,200
180,000
160,000 1,000
140,000 DeBDE
120,000 C1HpBDFs
HxBDFs
100009 CLIHxBDEs 600 & PeBDFs
80.000 O PeBDEs 1TeBDFs
60.000 B TeBDEs 400
TrBDEs
40,000
200
20,000
without with without  with copper
copper copper copper

7Y =27 TR E ORAEDH

Investigation of clean-up method

General methods Additional clean-up
(acid/base silica) (H,SO,-Silica)
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1004 #6 L
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s
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Retention time(min) #28/38
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LRMS NCI SCAN 4
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DeBDE: added as BFR
NBDE: impurity and/or photo & thermal degradation of DeBDE
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DBDPE: added as BFR E
NBDPE: impurity and/or photo & thermal degradation of DBDPE
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EEMBMA GC x GC - MS (LD ERERPFT/HFOIH

O%EMHR (VAT A1)

1. 1XU®IZ

WERKHFOT /R L 2REEENSBESINTEY . 2oFEk, AR,
READ =X LR EORANBT L R>TWD, LL, KEMCERE L -REHT
FEEIHME(ug LIVTHY | BB OEEESFRROPIRET 5720, BREDND
EERA 2 STE DML A VETH 5,

Bilt, RRKLF VIDOZHTIZEFH O 2 ot GC HifTThH 5 GCx GC 23 ¥ Sk H
INTWA, GCxGC TiX, 1 RtHD GC £ERKIZBWT 2RITH D GC #EBET
DL ODBRENEFICEL, £z, 7uv M7 AXEERFTROTEER 2RTT
¥—hELTHELNDED, TA—TEAL TSR T 4 v H—=FY T 4 T H T
BEE72D, I6IZ, 2ITH GC ~DEAIZAVWLNEEY 2 L—V a3 2KRTH
OEE GC DA ELTIC LV BRELLHIFTE B,

AHEHETIX, GCx GC OJFHE, Frik L HEALAHE LR OEEINEE A(TD), GC x
GC. MS ##AAhEEFiE NIBREXRST T /RFOX ¥ 772V E—va vl
PAHs O&ERESHTIZOWTREMNT 2,

2. GCxGC DJFH L& E
2. 1 %EBLRE , ,
GCx GC Y AT A, APHEAR, 1RTEDON T L, BV 2 L—F LTINS A
VH—Tx— A, 2RITADH T A, RHBTHERSNE 1), SATEERO7—
ZE 27 AERAVD, 1 RITBOFBEEZIEI— RO A ADX Yy TV —H T A
FAVE S 10~30m, FR 0.25~0.32 mm), 1~5 °C/min F2EE D HEHIFERDH 2
FRAFEATI, LRTEON T AP OEH L TEIETIE, TV a2 Lb—FIZTHRY
LTy 7ENGEE 3~8F). TORBFIZ2ZKILBEDH T L~EHAIND(EY
2b—33), 2RTBDOHEICIZIZS BN u—RT7 AT LABHANWLIES 05
~2m, P 0.10~0.18 mm), EV =l —3 3 L ORIFEE F UERO&E®E GC 2317
PNEZQETED GCIIIZIFEES T E L B), EX a2 L—F I —< L ET 2 L—
VBT ETU—RL v F LT EAL FICKFIEND B, HIRO GCx GC v 2T A
B =TV 2 b= a FATEZREAL TS HOBLN, =< LEVa b —
T a T, REBROELIRB Y R e EOBBIC XA T4 AT —R 7 LM



BUEME T RA(ZER, BRLOICL2BEMORMESY 2 BHIcbiz>TITH, V2L
—EDEAT 2RTEDOH T LAE, BRHBICH L 5M, 2RILE DFEE GC TF
b5 v —7 ORIIFEE IR T-H(50~600 ms), BB Y IALH ATREZ KR SR A
Hlhd, RETH 20Hz LI OV IAARBHBLE L Xh, BHEAIZIEX 100 Hz
ULBRRBELEEbITW3, BE GC x GCITEATTRERHEF L LTIX, KFBLA
FAbKE (FID), <A 7 o ETHERKREEE (1 ECD), HMEXMLFER RS
(SCD). ZHRRKLFEFRNKBHEE (NCD), XU Vi3 (NPD), WEMBEESH
3 (QMS), RATRERAVE EHHTEE (TOFMS) 2 E23H T 65TV A(TOFMS D54
100 Hz Ll EOE Y IAB D AIRER RS ARRER & BV iAL A H] 25 Hz LUF O & fRaen
Bhb, £77. qMS OEEIE, BEE&RHAZRE L7z 20 Hz Atk OBV AR RTTHH
),

K1 GCxGC AT AOBMEK
a: REHEAL, b: IRTEI T b, c: 2RTLEHI T A, d: BHT A, e: WEIA X,
f: MBNEMEY R, g RHES

2. 2 BE
2. 2. 1 EiBkeE

GC x GC OHHTEERITERE @ GCADGO) & 1FIEFR U TH 528, T D4oBREIX 1IDGC
O¥HEIZH 25, 1 RTTEOBBEEREZRLbNTIZ 2 RITE OSBERTTOND ERE
T5E,. GCxGCRBIFAE—I7F¥y T4 T, 1R TBGC D In & 2ILH
GC D 2n OF(nx2) & LTERTZENTE S, FlziE, In=1000, 2n=20 £ ¥3
& Inx2n=20000 & 725, _

BHEOXFYET U —H T LTIILES BED > TH 700~800 oy DEESRA TH
273, Dalluge b P& /N2 DED4HTIZ GC x GC-TOFMS Z AV, 72-o7- 1 [E D45y
ok 2%k m< r 2754 EI2 30000 BLEDE— 27 ZHERLTW3,



2. 2. 2 IN—TEALTHH

GCx GC TIAOBHEEOKRE S BRI N T2y FEAWVWDZ LBNEET, 1T
BICHERESD 5 A, SRTBICHEBED 7 L2 HWIHEAGDOERERL RS, 208
& 1 WoT BiZshAEIC, 2 %ot B ITBHEIEIC LA MAE— T 5720, 2R5E7 rw b
75 M, PN & B EEEEED (o A X A Bt @ED 0 e v R LTHRD
N5, ZOER, RUEErEEWI2 %Iy v~ 7T A EIZBWTH UHERK
WWHABIC 2y hE, I —T2 A PR FREICR S, K212 1KRTAIC
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In this presentation an overview is given of a number of sample preparation techniques
that can be used for the analysis of food and consumer products. During the past years,
concerns on food quality and on possible health effects associated with consumer products
have received lots of attention in the European Community. Examples of these concerns
include detection of persistent organic compounds such as pesticides and PCBs in food,
determination of allergens in cosmetics and analysis of semivolatiles in air particulates.

In analytical chemistry, there is a clear trend towards automation, miniaturization and
solvent-free sample preparation techniques. New, versatile robotic systems can automate
several sample preparation steps such as standard and reagent addition, shaking, solid phase
extraction, etc. In combination with sensitive detection using state-of-the-art mass
spectroscopy, sample volumes can be reduced, while solvent and reagent consumption are
also reduced or even eliminated.

In our laboratory, special attention has been paid to the introduction of
chromatographic principles in sample preparation. This resulted in sorptive sampling
techniques such as stir bar sorptive extraction (SBSE), headspace sorptive extraction (HSSE),
passive sampling on PDMS material and sampling on PDMS particles and PDMS strips
(patch). An overview of sorptive sampling techniques that can be used both for extraction and

enrichment is given in the diagram below.

Sorptive Sampling Techniques

Extraction + Enrichment

FAC vemipar, B 3 @




Several of these techniques can be successfully applied to food and consumer products.
Applications of SBSE and HSSE include:
- pesticide analysis in non-fatty foods

- quality control of drinking water (detection of off-odours)

quality control of beverages (wine, beer,...)

analysis of allergens in cosmetics

Sorptive extraction on PDMS material, however, cannot be applied to fatty foods since
the apolar fat matrix competes with the apolar PDMS for extraction. For the determination of
contaminants in fatty matrices, gelpermeation chromatography is an excellent tool to
fractionate solutes from the matrix. Classical GPC on BioBeads requires large solvent
consumption. The method can however be miniaturized and even on-line hyphenation of GPC
to GC-MS is possible using automated fraction collection, and re-injection using large volume
PTV injection with solvent venting. This is illustrated in the figure below for the analysis of
PCBs in an egg extract. Fraction is done on PL-Gel material with 5 nm pore size. Analysis is

done by GC-ECD. Excellent reproducibility is obtained.

SEC-GC of egg sample.
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Sorptive extraction was also successfully applied in air monitoring. Especially for the
determination of semi-volatiles, a multi-bed sorption tube showed excellent performance.
Classical methods for the determination of PAHs and nitro-PAHs in air at 1 ng/m3 level
consisted of high volume sampling (up to 1000 m3) on glass fiber and/or PUF filters,
followed by liquid desorption, clean-up and fractionation, concentration and GC analysis. On
a sorption tube packed with PDMS particles, the semi-volatiles show high breakthrough
volumes, but they can still be desorbed using thermal desorption. Quantitative transfer to the
GC is thus possible. An example of the analysis of diesel emission is given below. From this
analysis, hydrocarbons, PAHs can be determined. Using heart-cutting and two-dimensional

GC, also nitro-PAHs could be detected and quantified.

Air Sampling on Mixed Bed: Tenax+PDMS
Screening of C6-C40 solutes

Diesel emission

GC-GC (MCS)
Dim 1 (FID)

GToloo Tsloo Zoloo =zsloo >oloo

Heart-cut on nitro-PAHs
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Another important application in EU is the determination of allergens in perfume
starting materials and cosmetic products. According to European legislation, 24 organic
compounds that are suspected to cause skin irritation have to be monitored in and labeled on
fragranced products. In this paper, several methods are described for the qualitative and
quantitative determination of these compounds in different matrices, including essential oils,
fragrance mixtures, natural product extracts and cosmetics. While the target compounds
consist of volatile compounds, eluting in the C10-C22 range, the sample matrices can largely
differ in complexity (number of solutes) and in the matrix type (presence of non-volatile
material). The different samples were classified into four classes and for each class a method
is described that allows the qualitative and quantitative determination of the target compounds.

An overview of the techniques is given below.

Class I Class II
Simple mixtures Complex mixtures
No non-volatiles No non-volatiles

RTL - GC-MS MD-CGC
Class III Class IV
Dirty matrices Finished products
Non-volatiles present Non-volatiles present
ALEX — GC-MS SBSE — TD-GC-MS

If non-volatile matrix compounds are absent, the samples can be analyzed by direct
injection of a diluted sample and, depending on the complexity of the sample, a one- or two-
dimensional gas chromatographic separation is used. For samples containing non-volatile
matrix compounds, such as waxes, sterol esters or detergents, PTV injection with an
automated liner exchange device (ALEX) was used. Finally, for trace analysis of fragrances in
consumer products such as liquid detergents, liquid soaps or lotions, stir bar sorptive
extraction (SBSE) is used. For all four groups of samples, retention time locked GC analysis
is used and detection is done using a low resolution benchtop single quadrupole MS system
operated in scan mode, selected ion monitoring (SIM) mode or in simultaneous scan/SIM
mode. For each method, good linearity and repeatability is obtained and the sensitivity is

sufficient for the types of samples analyzed.
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SAYF—:T7arF 47 - FSRGEEERAVE, TITAVWERBY Yy TR, vy TR
AOREHE2EFTHLDI, FABRET T LAEESR®. BB LIERL L,
Py-GC/MS Y AT AiZ, A4 B FAF—%GCHODRTY Yy /AT Y vy PVREARDKR
ERL.ZBXY T ) —DHI T2 L TMSIZERLE, THED S 512X, Ultra
ALLOY-PBDE(R & 15m, W& 025mm, PAFARY yraxH L/ EE 005um : [H
HEOEFBA WA, T2 THEALEZ GC/MS 2. AWHSE)  BIBLUB2BHE)D 3 &
T A BlLIZEHAFHR GC/MS-ITFRE VA A VHBEOMY LEBERBENFETH
508, B2 DA FVIREBRER., BEFSB IR GC/MS-IITF Ao 0BRBEHIZL OV MAS
nNd5FXTH D,

(R EHEE] 1. GO/MS-ITF BBEEDEZEITODNT ¢ &f GC/MS #HAWT, A, Bl
oW TiR,. A A VEREXBEREMED 300C B2iZ2VWTHAFTVROBE R
Bi)EL L. GC/MS-ITFIRE % 200~350COERBEILREL THN E2{To 1AW R
PBDERBAMO /7 n= b3 A% 1IZFT, £, FREICBT S BrioPILAE—

Tuarvir47 - TEKRKXEH
T 963-8862 1@ & W BRI AT AR 1-8-14
Tel: 024-935-5100 Fax: 024-935-5102 e-mail: takeda@frontier-lab.com



7. SHIREEBAMOBHMEE 2 IZFY, K2 O 200CIZBIT 5 Brjy ®E— 7 (a)
BEFRZEERLELTANIAEN BEZ2 LTI DWERRE— 22 BRER o=,
EESIWOBEMEITI.PBDE R THBEMNBALTEILEN T VS Bry ZANMIEHE L L7 Bry,
-7 DHEMBETHEMLELZL IS, 250~350CHOEH THSZERZ(RSD)A. H
BULUTOHOREEHEBHMBE ThHhol, ULMLARMNS, 350CIZH Y TiL Bryo ®E 4y M
MEEND7D, TZI T 320CE2REMBEEL LA, B2 . A AV EEBEHM
GC/MS-ITFEEIETFL TERHEDIZARDI LD, TOFEHEMEL 250~350CHH#HE T
RSD 28 15 U T Thofe, TNOLDOHERER"L., GC/MS-ITFIREOCEBEEKE % .
280~320°C & L 7=,

2. AFVEREEOEEIZIOVNT: AFVROEEHBMNTIELABEIVCBI 2ZH VT,
GC/MS-ITFRE % 300C & L, A1 A VIRIBE % 200~300CHOEREITEWVTHIT 21T
DBy PE—I7HBREEESMOBREELR 3IZRT, Brio® E— 7 Fikix 200~
250CHOFEE T, E—I7RIET— YV IPBAENE, EESFOBERMEIT 280~
300CHOFEBE T, AT RSD D SBATH O LB BFREMNAB L. Bl THEH 10 %L
TTholt, ZhbDHRENPL AL VREEOREREY 280~300CH&EHEE L1,

(W] Loz &, GC/MS-ITF B LA A VERES. Wb 280~300C D
SHEHRNIIRETS ZLiIzLY.,

Bric DIEHERBAPMOEE Y & Bry

ABIZMA B L NFETHY . asthy e, B
BASLEDTHSBroDER  n, l B l .

. RSD?YS%JS%&:#&UE A 2 1 Jll l L 1’3‘r9 ‘

BLREEBEREBLNADZ LN :
K 1.PBDERE®HO I un~< b7 5 A

Shot,
Br, &' — 2 DILKE Br, &' — 2 OILKE
0.2 min '

30

15

RSD (%) 10O\
(n=5) 10} - RSD (%)
@5) sl SN g —p
° 200 250 300 350°C " 230 250 280 300°C
GCMSITFIR & A & URIRE
- B0 2. GC/MS-ITF {&E ® Bryo @ K3 44 FRBED Bry®
E—IBREBFBREE~DEE (n=53) E—ZEREBEME~DEE (n=5)

DBIOE®ESFORFRS. 2005, 1 —1, K, 08, B, KA, A



BERORERLVEVRAT —FRX—X (926 {bEW) ZAVWAIRLTEREEEXD
GC/MS R 7 U —= v 744

A7 TVT 4 ANV AT AABRXESH
hAfE R

1. Ui

TV T2 ua Y —TR.EERMICCRVG/M AV Tryavdfrayxy
7 (RTL) 2% R L L, RILY 7 MU T 2ERTAZLTC. A—DAYy FER—DHE
DCGATZLERVBREVIE, HRFOHLWPHLFTHRTOT VL b GCRGC/MS T, HH
MoY7reardAL2BRTHIIENTED, LOTRTHHOFIRTOY T s
VEALEBBRTEDZED, vy &NV T v av AL RELEYRARS bV
SATFVRERTEIENTED, TORDH, AT MEERIC—KTHZ LMz
T VFvvarv AL bERIC—BTDHIIEEZHEBETEIZILET, HEL ODREBHENEE
BREh, LOVHERICEYRENLFAREIZRD, b, TPV MEEE, 7308 =
—vavbR—-—TFT 4TV 7 b =7 (DRS) bRERRLEZ, Zhid,. RKOFAT TV RE
LEBEEY 7P U2TR, RAARI AT arRiYa—ar I 7 b T 2HEBRRAAR
LbDTHB,DRSIZT. KD ISBEHEDG/MS Y 7 b =T R —CEHEAELEbDICRS,

1) Agilent GC/MS F ChemStation

2) NIST*AARNZ MARETwZ T 5 (NIST'05 MS T4 7 F U 1t)

3) NISTOTARRY MAFarifaz—artREDHELY XTF A (AMDIS) V7
=T :

TYVVYFRAERRY, T—FR—ZAOEFHLKRIBARIEFEL LT, 926 BHOEERK
VBREFRNLVEVIZONVWTOT —IR—RERRLE, TOT—FX—ZAT, ®FDFA
TS YA T 3B MBEOF - RILABBEMEN BEFEOLDOE2ET 6C TRIETERIZ
BT RTOBENNEINL TS, b, HZOR#H., REFSLEL, EEAR PCB
L PAH, —EORE (R—F Ly FRE), ERLARAZ{EYD. RUOEKBHEOFEHBY V%
HRADLMFEENTWVE, ZZTE, ZOFLWTF —FX—XEHVWSDRSOFHMKEL2#
B9 5,

2. EB
Flliz, BESWICHEALEZBBREOHELGEZRILE, H#FETI5EARIZ X - T,
PIVEAOFEARIZATY vy MMATY Yy b VRAEAOEREFEWVWZITDZRI LB TE B,



1 BRLAERE

25 Agilent 6890N/5975 inert MSD + 7683 Aotosampler

# 5 At HP-5MSi  30mX0.25mmX0.25um

Fx VT HR: NY UL EEE—F

YyFsviavifbhayxr s Jalr IVl RAAFAE 16.5963Icn v 7 (H T L~y
KEF= 17.1 psi) '

F—7BE: 70C (24). 25C/min ~ 150°C (0 &), 3C/min ~ 200°C (0 4¥). 8C
/min ~ 280°C (10 ~ 15%)

PTV EEA HDIEEE: 40°C (0.25 43). 720°C/min~250°C (2 4¥) ; IAMEHEHIEER: 0.24;
R EEH & 200 nl/min; WESEHESH: 0 psi; NA—TFHE: 60 nL/min; »— DB

2 5

HEAE: 15 uL (50 pL> Y v PRER)
A%y EE: n/z 50 ~ 550

A4 RIBE: 230C

NGV ART 7 TAIBRE: 280C
BT 4 LA 45
EMEE: A— b Fa2—1E

3. MERUEBE
DRSiX, 3 oM L7z, L2 LABENLET —FENFIER, TGS W5, BEHIC,
GC/MS ChemStation Y 7 hU =7 T, #—F o MMA L LEEKR3ID2DI7 V77474
ArEFERALTHBRERIN L TEEOEEAHTEITO. RS Y7 VU =T ILHEDFEY
BELVARVRAT 7 7 FRESOT ENLOLENOBEDOBAMEH T Z LB TE 5,
WIZ, AMDIS TiX, A7 b %&FTarvR Y a—Tas LT, TOTFTavrRYa—av
LETdNAART b EERLTEERILS AT 5 U (926 L&MW 2RKT 5. AMDIS Tit,
LR—= M BIEMERED I T Y a v EALALOHBERNKHIRBRTAZ LN TE B, RIL
DERAICIYVRILTF —FZR—Z2DIYFT o va v ZAL3aRETHERINSE D, Z0&K
BAXEEICHAELTEHZENTED GEEN. 10~208), &I, AMDISICX > THRE X
NETRTOHBLEHICHTETF I R 22—V avERARXT MvE, BROED
IZ NIST @ 147, 000 EE DL A~ A AR M TFA T T VK L THRET S,
HIADHBRIM—FZNLA A7~ b7 T AH (TIC) T, BY 3AOKRITTaRY
2—VarENREY—IO~vRIu<w S TATHB, RIBTR, TavRa—vay
ENTEEHBARZ bV (A) 'TavrARY)a—varEdnTHWRWEEBANRT ML
(B) LRERTERENTWVWE, ZoEHIIALMC, BERLIEHLXBHEY -7 I8



b T3, MICTR., Tavfa—vasranzt—r (AEDR7 ML) B/
TNy (BBODARIT L) OFATZIIRELS—HLTWVWBZEETRT, BE RIL
T—ER—ANWZHD /I NVINT S roay s &Nk )F sy Z 4 AL 26.933 4T,
ZOERZDO 7~ b T ATORTERMEL 23R LATARRZV, AR P LOFT a2y
RVa—varveuy 73t TryrarF4rilioaT, FVBEECIr—IRRAEX
s,

PR S i~ i e sl g s g e g i
1. J2A7A5YroRERRT AMDIS Bl
A) JALTASY UCEHMBOTICRUE~RAZu< k75 A

B) 26.792 55D~ AANXZ hjb (Bf) LFarvfRla—varyEnkEesRAARY L
(B ) '

C) JINTNFSvDFATTFTYRARRI MV (BR) EFarvila—varyrEnfzvRR
~7 R (BR)

(ZZTiX, BAF. DRS ORBEZEMLRLT VLI LB LMEXKOBEL TR LN, #
BECTRHAERF VY TILVOBRICOVTREREITS.)

Y T7rN=THELEBEXRE (CDFA) £V, CDFA DT R THI I N 17T BEOHREK
HMEHCETE3T— 477 AVOREEZS, DRS TOREF 2T o, BtEh YT
AD1IODDr—FAAFrr7u~w 55221, DRSVAE—FE2RKR2IZF LT,
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NEFRBEOFHFLNWEERILT —FX—XATiIX,. BF—FX—X (567 ) TRBRHEH
BWholeA YV T B 477zl (T v REZBRERORSWE), 1YV 7T
vEgE 3, 4-V/nu gz (VunrofREH). VBRI R (2-7unoxF ) (ER
), #7=4rv (REH), >Tad=L (IEEA). TRAAFA-IATLT v (B
BRI NVILS Y OREH). VBN R (227 bR vxFa) (BRA) XHRHTE
72 CDFAOHMREBIL L- TREBENTZ STREORE T XTIZ>WVWT, DRS TRIET 3
TERTERE, 1TBEOV VI AT RTOEERCODNVT, ~=2 T AL FIECHETRH S
BECTRET LZDIZH~<T,.DRS TN 2045 T=T L7 (% 3)., £ 512 DRS Tid. CDFA
LR—PZhok 1PIOBREVPREIN, FLIK MABHEOBEK L UEALAYSRE &
iz, HFLWV 26 BEOAEDNT —F_X—X2HEALEBEA TR, 2% 70 SR
NI2HT, H-C 9OBBEORE, {lw., BRX., RUOEELLEWERETIZLMNT
&7,

£ 3. 1THEEOHMEXKMEDORI YV —=L 7RHBREOLE, KB A Y v K (CDFA) 2
LARRE.2BEORRAET —F RX—X (567T{LAEHR T 9261LEH) #H VW DRS®
R

Agilent DRS Agilent DA
v (FEOGINA (61672 A%
coRs FuirRex) Fut KL}
BN e—5 b k) HOUBE BUIEE
(STDRBAELY THR TS (L2 TS
w 1 B o
EENE 98508 Wi 34
{ChemStation
DE}

4. & ¥
HLVWEBELIBERLVEVORTLIA 77 VICREI N TV IR EEHOEIT GO
NR=T g VIZHRTELLEL B> TW3, B9 BHEOILEMBRHLICEMIh, BE
BRENTWBRZORBBDIA TV ORTROEBEORTI AT IV LRoTNS, FZiZE
MENEHEEZEOBRE, REHRVBEKRLVELIZMLZ T, PCB., PBB, PAH, A A5 X
JikE., A—F 3k ROFEY CRERFLEMEINTE, DRS YV a—va M
HEDLETHERATDE, GCMS F—F 77 ANVDRI VN —= v T2 A0 2
5T, 926 BEOAYWTRCIEALTITHIZIENTEE, ZOXYy P, &GV VT
LMNEOBEY VY IATHROMLEDICOWTRZ V== ZT 5 Ay FELT, HE,
AEE. ERESELEL. ANEEOBREIRBADI R R-2TWVD,



FYINT—ZRXR=REFIH LIz GCIMS iI2& 5
BRIEIG Y E 5 O BRI

I (B%) Wk

13 Loz

EETIE, S SEROMHBFITB O TRIER RS 72 O TR & b0 —&
ERESTREY, EERHS—FIMBEAEIND LR T D, LLBREL,
TDXOIRBESHTTIRAEZOLOORESIZIL L XLV, REBOER L EH
HDHVIIEEYE L L EERROMERERR L, ANTRIEORIKH R b D LE
BN TWEEEREGERERZ b O LR ->TEBY, ZOEMIEIH I LEVE I ZL 2D
WZONT—ELBEILR> TV, £, ZERAFTTLE VR EBHITICH T > T
HERSEHRS ZRDTHEL ONEHTH 5,

EEOHIZ. GCMS IZBWTW DDA EZRETH I LIZL Y, 600 Ko dH
EFVDOMREDIOVT, EEBLOERCLERLADEREEELLT —F <—
2T 2L EBICIDT—EIR—REFMATHY 7 VT E2EK L, Zhvb%E
AnaZLitkoT, T—F_X—RIIBHEINTEYWTHIE., BERRIEICIX
EENELZERTIZEORVRHEBBIZOEERRTRETH S, E-HICHE
HBERFERETILEORN N DO IAEN RO RAREL 25TV, I T
. AFE OUTT—FX—XE) OHHAR L RIETORERB~OHE MR
RSOV THRAT B,

T N — X DR B

1) 77— _R—Z2DHEHE

GC/MS IZ X 2 EMD D VITERICHERERIT. RERM. REBEE, v XX
R IARE—= b L BEERA TV EHRAA AV ORERTHD, v AANR
7 MARE = ZONTIE, PRVEURTE D TF—F_X—ZXLENTWVEH D, O
OFERICE L TREED A VRIBIERICL > TEETT20O0EHTH D, ZD7®H,
WIS U CTEERRZTE L CTHEMN SRR ETICONWTINODHEEZRD, K
EREFERLRTNERE R, T—FR_R—REFINOOELT — ¥ X—Z{LL
T, —ORBRERICRATHALL L T25bDTH D, FiglilT7 —F_X—Rik
DR ERT,



S
I DFTPPFa—>
i
DSAFITHTLEIE
i
S AT LR
i
YT LEE
\ 4
\—Databases— AOY—Z TR E

Fig.1 T—8RX—ZEOBE

TRERFOT —F _X—2 il dH iz > TE, 10 FEEFIPLERALINZY T v
al ¥4 hbuay¥xY (Retention Time Locking : RTL) ZF|H L7z, AEifFic Xk
V. A—® GC &M T ThHIITREFREH ORI X 2B E(LBFEETH D,

RHEIGEICE L L B R TS E 2 — IR OOIIRE L Bbh =0T,
NEEED'E (1S) & OMMISE (RRF) 27— ¥ X—x{b L7z, ZOEE, #lEx
S5y L IS TIREEBRAFUNERLZDOT, PIEIERTS MS o/ LD A
7 MG =2 (BA T DREL) 2 —BICROUERDH D, > T, MSDOF =
—= TR A — N a2 — AT, MR X Y BB ISR T 5 DFTPP
Fa—r (EPA625 AV v FH#E#) Z#HA L7, IS & L THMTEE N OEKE T~
NMESBRBFEGREZ AV, AIERRHS ORFRMIGCTEDE Bbhd b0k
BIRLT, 228, DFTPP Fa—rOBMAICLY, EEHAA VRO CICHEERA A
VOMERL—RBICTHZ LN TE S, Table 112 10 BNELRS GC/MS 28T 5
DFTPP F a2 — K B&EA F DBELERT,

Table 1 10 5® GC/MS Ik % DFTPP F 12— DR

Targetm/z . .. 00BQ.. B9 431 . 219 444 502

TargetAbundance(%) 10 1000 450 550 24 20
Instrument Tuning Abundance(%)

1 1.1 100.0 476 57.9 26 2.4

2 1.0 100.0 477 537 26 23

3 1.0 100.0 456 54.2 26 2.1

4 1.2 100.0 472 54.2 27 2.2

5 1.0 100.0 444 53.0 24 21

6 1.0 100.0 454 53.1 27 22

7 0.9 100.0 473 55.1 26 23

8 1.0 100.0 445 51.3 27 2.1

9 1.0 100.0 488 53.6 26 2.4

10 1.1 100.0 471 59.1 25 2.3

Average 1.0 100.0 46.6 545 2.6 22

SD 0.1 o0 18 23 .01 01l

S URSDI% 80 0 o0 32 43 3e b2



F—H R 2ZERICEE LTt EREOREICESE  RAMICREF A EZ oW
TiZ 0.01~10ug/ml D 4 RE, RIEKICBIL Tik 0.01~1ug/ml B D 6 EEDEHE
BREENLTHONEE B LT, Table 212 GC/MS FIEL&MtERT,

Table 2 GC/MS &#

GC/MS: Agilent 5973 GC/MSD
HhS5Ls: HP-5MS 30 m x 0.25 mm X 0.25um
FA—T2BE:70°C(24) ~25°C/ 4% ~150°C(049) ~ 3°C/ 53~
200°C(0%4) ~8 °C/4%>~ 280°C(1043) ~10 °C/%»~300 °C
FEALQREE: 250 °C
FSURID7—SA R 280 °C
FEAE: ATYIRL A (=T AT 24)
F)T—HR:AYDL
NI LAYRE: RTLERE(VOIEYRAAF L= 16.59343)
MS
Fa—=% DFTPPA—4 YbFa— (EPA625 AR ZEHL)
AF424kik El AFVIRRE 230°C mMEMHEE 150°C
SCANEGEE 35 ~ 550 amu Scan i£E 0.35%)/scan

2) GC/MS YA F LBV TN (24T VTH L TN)
EEMDHDVTREH CTERERRF 2Z2H I 2HI0OFER & LT, EBEORENSE
FTohd, Zhix, YATLAOREOR LELMLZIT5EEMEMEITRE S
72T, ERSRHS L IS OB THLRETH D, — BRSO T, BIERICERE
BREZHELTEDVRT MREBIZE C-RHBISE R IREBT 2 itk %, Th
LT, T R_R—AETII A ENICEERROREZITOR VDT AT A
REOHFERIILIVEETHS, _

GC/MS v 27 LT, RENEBRT 2EMIEAD, T LBIVCMS (£ A 2¥)
RSN DDR, ZHHDHEIIC L > THEELZIT 5{LEWITRZ > TV B,
234 TITH T E, FEMMBICZEDOLBILOEBEZ TR VVLEMEATHICE
WTHER LTz, 7 —F "= LT, MIBICRLOAY P2 ET B2 LTl
BEREBOHERD 2 VIILBEIS CEREEITY. ThODEEBIZONTH, o
L&? & RREY 2 EE RIS T 2 HRFRERB L ORRF 257 — 4 _X—{L L Th
BOT, Y7 NUZThbOBBFHERTETHD, Table 3127 FAF U7 HL 7
WVIZEEND LGB L OFHMEEF 2T, 2B, X7 54TV T7H I,
BREVEZAWBEOREICEWNTHIEE 2 FBN R A b —E L~ LT R
FHITDHIZATHFHETHD EEZLTND,



Table 3 2354 F) 7Y TILEFHBEEES

SEAD i CHTERL > 0Tng(RIE)

(e AVXYFFY > 0. Ing(iRH &)
HSLCGEADEY  24-D=pOFzyr AB(F~Y T I7H5—)
Rogyanrz/—j <3(F—ILTIPHH~—)

, e UL VBT T I705~)
5 L DrxzbhnFd : > 0.Tng(BRHEE)
({58—2xA 745!!) ‘ o v
MS ‘ DFTPP : ' <20% (Ao hodh)
RIEFRER DOLE YRR AF L . #<005%

_ JoLEYRR +< 005 %

RIR (2~ bnm:ca'-)b) Uz& +<005 2

EFH (FREEAE) ~DEH
5 R R RO BRI~ OBAEICE LT U T O 2 BEOREHC SV TS
EITo7,
1) HEEEEEHZ X AWKk EEORI E EE
FIKILZ Y7 na 2 & o CHlH U KRR LT 1ml & 32 (1000 FEHE)
IZBEREHERIR A Llug/ml GREHAE Ing/ml) 1225 X5 ICBEMLZL 0B
WK E LTz, E72. BERRICATAEE L - ERMRBHI DWW T O BHIE Z 1T o 7, BRETH
SBRAIE. AGEABREBIER T GCMS IZ L 2HENTRER 6O KSDI B, rUsnm
NRvBLO/na=ba 707 2 ) ERERS 67D E LT, 28, MU 7o
RUAODWTIEHBEAOTOEHRREERDTT —F_N—ZXLEHRBLTWAHZ &,
suop=ta7=r7 2 EIZEL TTEBRYFF (2004 ) MR AFIE o727,
RET RN DA LTz, FER%E Table 41279, RT DERIEE 7 —F X—2A DT ik
R 1BUNTHY, K TH 438 (0.074) EWETERLS —HLE, vRAAN
7 M O—FR (by bR) IEL T UL (Max 99) & BREFThHo/zpd, HM
L7-BREMCRFFHANSERS DO TIE S0 LTORS bR Sz, EEEIX
EAEDOERSTHEMBEL YV DETFEBEICRS TSR, Zhid~ ) v 9Z>JJ%
(GC DV GCMS IZBWTREINETFTS k@ﬂjaﬁfﬁﬁxf@ﬂﬂﬂ“éﬁﬁ)
Zb0EEBEZOND, EEFREFER LRV & (F—FHE : 2004 F, Z
— AET 1 2006 F) LADLETERETDI L, KBHBEL—H LTV LBbh 3,



Table 4 AINIAFMAHRUERER

BRIFEERE : EtEma R :
Sl %ﬁ'}(ﬁ‘} Da(ﬁ-) =) .. ¥:§1($}) DB(H‘) =)
YhoLRA 582 580 115 o
SHONZR 674 6.73 © 058
IMYTY=L 795 794 063

400%7 . . .8868 866 069

....809 908 039
810 910 053
1028 1027 047
1170 1185 339
. 1165 1165 015
AVIRINY 11747 5 1174+ ~0.26.

a~IFANITY 621
F7OnEh L 9346 2345 034
7 9hA 42358112357 .046

Y AI—b £.1285 - 1286 =027 b)) 2382 2380 078
DES. S 1290 . 1290 - 026 AYTEFATY 2380 42389 - 041
o7y 131501815 0.27 FLho- 2414 2413 0B4

Eotny S 1378 13.78 ° -0.09 77072ty 24572455 105

TR 1394.: 1394 = 006 AURYFAS o 2497 . 2495 087
YATV I 1448 1448 .-011 b-IVFARJPY. - 2516 ¢ 2515 0.1
/Xil«iklu %1455 14,55 -<0.08 ach 2629 ::2626 175

: 1477 1478 -044 gonzhayry o 2652 2649 ¢ 159

1534 1534 -0.03 IT(IIVHA 2677 2676 0:28

o 16260 1625 017 JaEaty-n el - 2694 2693 064
FATART 1669 1669 -0.14 7HEar M@ 2745 2713 093
MABASFA. 1681 1681 . =001 7Dt:rr/—W§i ..
YA oo 1683 1682 036 2148 2745 164
FRUON o o 1704 1703042 2835 2832 - 228
Aa5%h 0 17.35° 71735 006 - 2843 2838 1295
J:=hIFAY 1808 (1808 . -0.27 EYeruFty 2854 2850 . 2142
YFEER .0 71B100 18100 027 EPN - - 2868 2863 @ 263
IR7OAAZ . 1826 1825 047 Eambx 2887 2883 252
FESVARY . 1860 1858 . 116 E75/90. 020200 2916 255
¥y . 1882 1882 015 FoORR 02927 .0 2022 283
Photy : 1813 1812 046 ey 7471y 29.89 - 2984 2.8
JUREYERR - 18251924 0:63 A7rbeok . 3000 0 2995 287
2N 18751975 024 hazvab=lo 3220 3214 371
YT 2101 2100 © 0.29 INIUTEPIR 0 3323033160 431

bl 201177 2108 176
A% v EENBAEERMEZELSE, Tt — T EMEERE T lug/ml F0

2) BTIEVWCATDOZRESER (PAHs) %

2005 £ 10 A5 2006 £ 5 HAEZTO 8 »y AMICE-T, TRV y MEEEEZ A
WT1 7y ABRBETIEVWCAZER L., ThzA@L T, ALY v 7 XA L—Hh
H, ARITT 7 ma 2 & AR 2TV, BTE 2R RERE, #E 2 EFRRE L
D, THHET—FXR—REZIVBEETTLZA, TZ=F b rido
PAH #8 9 . 7AW VEBIVOW o2h07 = ) —/VEIKRE Shiz, PAHs
[ZOWT, EERIRE AW EE O GC/MS (SIM ) X3 ERME Lz L
A, T—ER—REOFR 1E»L 2ERESVEMICH S H DD, Fig.2 IR
T X 5T, KL FEERUELT 0.908, BEIFERENT 0.974 & REFZRMHEEANRE LN,

7B, AERTIIREES OFHEEH 5 WVITREERBIC L 552 LV o0
DHENFELNTVWEN, ZZ TS FEHROBA R ENROT, BEENLDLIX
BFEIE TRV,



GC/MS(SIM)i& GC/MS(SIM)i%
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Kanto Reagents

MIGHTY CAPT™Q 458
OEMBHS A

E7Y—FEORBR

*HSLAEDYZ/ —ILEDQER

S REECRE TR

T—U Y &ML

NHREBICH T /AT REE
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Aromatic Amine Analysis on ENV-5MS

~FEHBETIVEOS R~
Column : ENV-5MS 0.25mmID x 30m 0.25um
Oven : 40C(1min) — 8C/min — 280C
1 2 Inlet : 280C Split
Detector : FID )
3 Carrier Gas : He 12psi
4
5
Components : 5ng/uL
1. Decylamine
2. 1,9-Diaminononane
9 3. 4-Nitroaniline
4. 3-Nitroaniline
T T 1 T i t 5. 2-Nitroaniline
ko] & (113 FrHrRRGS 18 20 25
MIGHTY CAP™ &l G nD—14l
URES EE WE R HE
95101-06 MIGHTY GAP ENV-5MS 0.25mm 30m 0.25um
95106-01 MIGHTY CAP ENV-5MS 0.32mm 30m 0.25um
95101-15 MIGHTY CAP ENV-5MS 0.25mm 30m 0.1um
95101-14 MIGHTY CAP ENV-5MS 0.25mm 15m 0.1um
95106-02 MIGHTY CAP ENV-35MS 0.25mm 30m 0.25um
95106-03 MIGHTY CAP ENV-35MS 0.32mm 30m 0.25um
9510111 MIGHTY CAP ENV-17MS 0.25mm 30m 0.25um
95106-04 MIGHTY CAP ENV-17MS 0.32mm 30m 0.25um
95101-10 MIGHTY CAP ENV-8MS 0.25mm 30m 0.25um

KBEUVT U avA VTV ADT R CEVETOTCIHEDOBRSEUTETCEHEET S,

¢ http://www.kanto.co.jp

BRIEFHRAESH sxsesn

AP RE A ABAR3-11-5 03(3667)6471

KRrich R X FBr2-5-1
wRETESERLE2-22-3

06(6222)2796
092(414)9361

E-mail;instru-info@gms.kanto.co.jp }
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GERSTELj

Twister

GERSTEL#t Twisterlc & 5SBSE

ZOEX KT 2006 Wi b GCE i

TD-GCx GC-MSIc &k ARG H T G ‘ G C

® s
® R
@ ITHRDF v 5 U GC

GERSTEL# MPS2-TDUIC & AINBME

_HP - 5MS (30 m x 0.25 mm x 0.25 ¢m)

s BDY B0 (10 M x 0.1 mm x 0.1 ym)

*EA. KRR, BISERBLE RESH, 200656H20-228, p 266-267.

.~ T152:0031 REHERXPIE2-13-18 FEESTILAERILIL
TATIVFR ST TEL03-5731-5321 e-mailinfo@gerstel.co.jp

URL:www.gerstel.co.jp
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URL : hitp//www .jai.co.jp/ E-mail : sales-1@jal.co.jp

A4t - TH5 . T190-1213 RRMESEHBATIHE208  TEL 042-557-2331 FAX 042-557-1832
DIABRERRR : T532-0002 KRATE/IKRZES-13-8-303 TEL 06-6393-8511 FAX 06-6393-8525




BOOsEEC 392D GCEAMICIE, ZNZNHRIBTEDMREN'ERR
DNFT, E—LECOHDIVTUAY YT (81EH) GCxGCD
BMERTDE—DF v/ NIFT 1 OXOBNBEICUBESIND
ERBDRETDCENTEX T, ZUTETOHRE2DDAS
MICEDABTETLECOMDEIIBHNCGCKGCIE, ST THRE - 18
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[FTOFMSERBE CHBEDE DT ENTEHT,

B

=2l ol

IR U CORERHEA QIR TR A — T Y

- DRFIROBNICEY 2L -5 (ISt
- ECDHAREEAT B2DDNS

180-5001

came | ECOY v/ MRS

URL:http://www.leco.d

A T141-0031 RFEH&JIXFE R R E3-9-23
KBR3IE T560-0023 KR AF 2t ke £ BT 2-6-7

FUNEERT T804-0003 JLAMTFME S RHE2-1 (AT / o5 —)

TEL(03)3493-72
TEL(06)6849-74KH
TEL(093)884-038
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