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B, 6C-6C ILBVWTEENEIC LD FBRZYIEZB” Deans A1 v F” QZHEHEV, X
fr. TOARTRFEADFEZRZR/INRIC L, D OREEEFRRZERETCE S, T
IROEBDIZEAEMNT D Deans FRDHBZVRBZTNERBLUIZTFNAAEFAL TS, 2
RITH 6C O BERER B B TzbiTid. 2 X7TH 6CICBIFBHENY Figz+7ic k< L, 1
KITH GC 2I3M LIIRERIEZITS CeHEEL LS, TORD, HERE 2 8D %
B LA TINA—T VY AT LBHREN TN, BT LTH-6C ZRAWEEE T
RENnTns, ,

HED ", AZ—/S—HfiH (Stir Bar Sorptive Extraction, SBSE) & 2 ZXyuHIC LTH-GC
ERHOWBN—NhY T 1 T C-6C-MUS ZHAEGDYE, TA VHORENEZL T T L—3—
ThHY, E—<UVBOBVWEETS 24V TR EN—3-X  FTESI VAP, 2-1Y
TFIV—3-X bFTES IV OFEE. EBERNESTEZBRE L, M 1(@kR
B2 10ol. HHRERL 2 BRIC X B/RTA VD I XTEHAZa< IS5 LEFID), K1)
ICRERESRRIARINGR Y 1 > (% 20 ng/L) EEEEBINDRT A D 2 KytH SIL 70 b T 5 L
BRUTz, RETIE 2 KITEIZ LTH-GC 12 & % &8 (200°C /nin) & M HIZ#EA LT
WA, N—t Ay MBEICEE GC-MS 21TV, 2 KT H 2RI OREHE (1 30 #) & Hic
Vry—TRE—7(E—JB K 1.4 DICKZERELEZRL TS, £z, N—FAy
FMED I XRTTB GCICE /N 775y aZ@HAT 5T LIk D, 6C 22 FOEHE L
E T ->TWVW3,

; "

(a)

intensity x 10° (a.u)

(b)

Intensity x 108 (a.u.)

10.00 12.00 14.00 16.00 18.00 20.00 22.00
Retention Time (min)

X 1 SBSE - HiEABHE - GC - LTM-GCIC X B U7 > IPMP, IBMP 4947
(@) E=x—FIDZu~r7>L, (b) TIC



4. 1R7T 2 KoY GC-MS ¥ AT L (bFErezgdh)

2DGC-MS 2 X BREZITIHBEE. CCHS I X BHFEL RO AT LAREL RS, &
. VAT LOBEEENLELZBH, LA, S50 2D6C ¥ A7 LTI ERICEYT
LSRRI ERENTZL DD, HEBEOHFNLREILELEXS, & U IZERD 6C-NS
EEHA L. 2D6C-HS VAT LE L TELBH T TEIRENDH S,

Ffe, 2D6CHS I X BHETIE. BE. 1 TEO /< 7T LIZE= 2 —HRHERFID
BN XA 7ur S LUMELNENWED, N—F Ay b EITSE—IEREHED
HEANY MV EHERT B LI TERY, BHOY—J Xzl 75EEN— Y T3
fedHicid. BHE T3 OBRERMORIE, & LT ORBIBHT 2EELAEY
ZRHEU. TOZECEY) & ORI FERREN 5 N— Ay MNEEZRET 208D
B, 2DC-US PIEE TICIIHREEDH I LHRENBREL L5,

COESEEENS. EEDSIT 1D6C-MS & 2DGC-MS HiE®E AV v FEHDOATYIEZS
T L ASATRETR 1 07T 2 RITYIEE GC-MS ¥ R T L DOKERZ T o 12, T DY AT LTl 1D6C-MS.
2DGC-MS DHEZYIZEZ 3 1sdDFH 1 L BRIZERETE, 1D6C-US DY = k75 L(TIC)
M2DCC-MS IcBIF B 1 XTHZUSR WS LR d, EZZ—TIC LAREL X3,

1 R7T 2 Ryt GC-US ¥ R 7
LIEERIE A SR, LIN-6C &2V
K1 XTEAS L 2RTEBAS
Lo N—=FhwTF oY TBXU
GC 2R & NS DREIBFRH 7 & D
REREHETZI AL v FTTF
INAL AL RAAYFVTTFINA R
ZHIES B FESIHIEEER. 6C MH
2. NS HBEENS (K 2),

1
1
i
1
,

M2 1X7T2XTH GC-MS AT L (EaFeRzEd)
DIIEEE
a: FFBEAER, b: 1 X7TH LTH-GC
c: 2 X%tH LTM-GC.
d: ZAWF U TTFINA A
e: ESIHIEES, £: GCMH2E. g MS



1DGC-MS DRIETIZ, BT LICEAX
2RI 1 RTEEA S LTSI N
B, AALVFUTTFINA RICEHAE N,
GC BRI £ & NS DREFFRHAMTDO
%5(X3(). TORE, 2XTHAT LIT
LEF ¥ VT —HRARBE TN TS, =
RERR IRV ER—F & NS OF
BRI TR, BEDOITRERDILEW®
BEZ s & OMHEES DRI L
TER T M) v I AOFEICXD,
BHEARY MIVOMHDELWHZEDND
%, COXSIEFE, yuv b iILE
DOBRABHIBRE 2 3HVRER— A
RO B N— N by MREREZR
EL. XAV FEEDOHRT 2D6C-HS DH
ENFTRETH B,

2DGC-MS DRETIE. N—FAhv %
75 £ T3, 1D6C-HS DFEMNMTbN.
N—tAy MERICBAET 3K DHH
AA W F T FINA AT L DB 40 °C
BE)ICHRENE 2 OTEH S LICE
AEN AT LR TEIER(T +—74
2)ENB (K 3D))e WEIKLT, 7
SAF T A =RV TTFNAADFERS
AlEE,

N—TFAhy MRT LRIKHC 1 ZtE A
S LOF ¥ ) 7 —HAZEAONDOHGR
ONw T 75y va)hMfTbh, 20%, 2
KRB H S LOSEMNMTDN, 6C MHER
Tl NS OFEFERENMTDNS (K
3N AVAT LR FO—RTF Y ES
V—Hh S LERWE LI-GC L3y 77T
5w aRBEBEDETVS D, O
BEOEMELER SN TS,

(a)

®

©

®3 1R5T 2 RITUIEF GC-MS YATLDTRES
(a) 1DGC-MS RlIErs

) N—Fhy R

(c) 2DGC-MS BRSNSy 2T T v a)



B 41 GC #HSRIC FID ZAWE 1 RIT 2 ZotIE GC-MS Itk B LE> A4 )LD 1D6C-MS
BlEDZa<x 55 LERT OB-Wax), TIC. FID Z7ua<x 7S LEOE—JXLMHEET 1
RLUANOFEZBEEETREEINTED, (C RIS L NS ORRRHOBENENC EH0H

Bo
%

E 3 % RT 11.827 min @
5
x 2
z
L

L L“. LT
. %
3 2 g ®)
2 Z
Z % RT 11.835 min
I
g I

R L .

0 2.00 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

Retention Time (min)
4 13R5T 2 RTYIEE C-MS I kB LEV AL D 1D6C-MS JIE
(@ TIC, (WFID 7 bT T L

[RERERT 11.70~12.07 DIBHL TWAE— 7 3 EROLEMEZTA TV SATEREN
Bz, COEEEN—FAY L, 2RTHDRZZEEDAH T L (DB-1) THEEZTT-
feou<~ bS5 LEKSICRY,

% > 2%TETIC (a)
3 1xFTETIC :
~ N—bFBy F RT 19.915 min—
3 i
K =z
Y Ny9PI75vva RT 18.762 min_,
% 2 RT 18.010 min

LA

1RTEFID w S
2 ST RIS L NRyo2I75vva

. . e
> 2rTEFDY AT FIS5L )

RT 19.936 mi
N~

RT 18.783 min

RT 18.024 min -

Intensity x 10° (a.u)
\\\\\\\\\\\\\\\\\\\\\\\L\\\\\ \\\\\\\\\\‘\\\\\\i\ﬁ

il

0 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Retention Time (min)

K5 15T 2 Kooyl GC-MS iIT & B LE VA AL 2DGC-MS FIE
(@ TIC., () FIDZu<x kI35 L

0



I BETIC BT 2— BB LTN—Frhy L. BEBZIRED 2 XTEHNS LTH
ENBRITS LT, X0EHEDEENMEONTVS, Fiz, 2 XtH TIC, FID Z7a< b
TS5 L EDOE—7 & EERHOEN 1 BUALVLIBETREIN TV S,

4-1. E—)IVHFDEZRS 5T

BV ER— FEEAEDETZ 1 KT 2 ZITIE (C-NS ¥ A7 L&Y —IVHOBER S
SHCER LBl %IRRT, € (10 g)% SBSE(PDMS FEE 0.5 mn, BE 1 ec)ic KD
HU, BHBIC KD LER 1 KTEHT LOB-Wax) ITEA Ulz, R 9.9 7D —
D DBEBARY MVERWESA TS ——FORERMSE Phenethyl acetate DFAE
DR ENTZA, AVRETER CERREICEROTWEVWER U, TOSHE
(9.85~10.02 min) &/~ kA R L., 2D6CHS K X B HEEIT- Tz, BHNIz TIC GV
RER—MCKB VT FNZER6ITRT, 2HCH TOHVREIC KD, NFIVEROED
HOEWEEZRTE, BEBARY MU & b B -danascenone DIEENTRBE Nz,

a
151 1%xTETIC 2R7TETIC @
—p
le— Pnenethyl acetate
3
S 10 Ry975 B -damascenone
=
>
=
oW
<
._g 5
0 Aa 1 LI\ S I
(b)
4
3 3
K
=
< 2
2z
2
<
*_7;3 1
0 T
0 2,00 4.00 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00

6 SBSE-INEARNE-1 XIT 2 Kot CCHS I & B E— VA DEX BT 2
(@ TIC, WEVRER—NMEBZTFIV



5. #%b0IT

LTM-GC (3 ERNRERIEM AR A S LERMEAE (C EY 2 —/VTH D, BHEAR. 2uF
WHENTINZ. 2 KIT CC \DBEANEH TH 5, LTH-GC %2 GC-GC-MS 7 & D 2 Kyt 6C IZ A
TBHC LT, 2RTEFBEOBRENTIEEL b, DATREOEM. BRE(L. @i
DN—TFHAy MEITS T EWAREL 5B,

EHIT 1 XKeH. 2 R HIC LI-6C 2RV, N—FAhy FBXU (C RHRRE & NS D
FRRH OB ERIETE R RA Y F VT TNA A BB EDEZ LT, AV v FRE
DHT 1DGC-MS & 2DGC-MS ZYIEZ B LN TEB VAT LOBELIRETHS (1 Ut 2
RTEYIE GC-US ¥ A7 I HFEFHREER),

LTM-GC ZFiW e i D 2DGC-MS (LB IR ORI Zm L L L &I, 7O X2ED
ML, BXUEEROM EICERT 2E1ME L TRESHAFEINS,
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( (O\f f\;‘: /4&’
GC-TOFMS F ElFI B4 4 ViREDOBF & RIZEHI

7 EhTE s&,a 3 D T 5 Lwh ,s,uzg-r- 1

AAB T - OF L NEFE

%ﬁ
k
(e
G
o

iR

BREMRROF A7 n< v 75 7EEME (GC-MS) EE L LT, BB, MEERR,
%ﬁﬁﬁ@%ﬁ&op%%ﬁwﬁﬁ-mﬁhﬁkf%éo~%Kﬁﬁ%%@géﬁﬁ%
(TOFMS) X, BE L RITHE L OBRSEMTH . HEEBEICR T 5 RHMBRENDR2
V., BV o ESE LD, F0A, TOFMS TiX 1 DORNGE#RA 41285 1 REER
EK;D%%E%ﬁ%BR\it%%%ﬁ?ﬂ@%f%akﬁﬂ&&%@%Wym%(m%
A F At (CD), BRA A1k (D), BERBEEA A1k (FD)) TORBHEERELHE
ZATH Z & DFREE 2 D,

L LR LRERER TIX. LRBA A VLEZERT IR, ExERADA T VIRE
BWRFHIBSRESTAT, 4 2 EEREE LTRIERT Y 2012k, REEZ 2 FR
LA AV RERBRTABER o7, FITHRLIT., A A VERRIELEICLZEEF VY
A ADOEFEEERE L, IVENS WA F RS LT, EUFUFD 84 4 U HEHT2IC
HRELE, COBREEI IZ=—I RFEBAFZVENEATERZOIZ, BIRAAETHR
GC-TOFMS D # T 5,

I OFHEBER LA A UETIR. 2040y, FIik, FDBICMx T EIHETOHR
ENTRETH B, LA AV IRICBIT 5 GO/FIEE RV FD BEiX, BEED FUFD 54
AF B LRAEDOHEEZAELTVD

BHE riiLLtEUmmD#%4ﬁ/ﬁ@§$@ B2 LI OWVWTRMT 5, X, AR
TIXFIiE L FD i:0M & . GC/FLBIEFIZ W THET 2,

GC, Reservoir

FI# & FD ¥

FLit: FDIEREVITRE- A 4> ] %
fLETH Y, VTR LBRRE(LAY Witk — 0, ° I o
SRABELEY. BHTRILEBOH oo B e | s
WIS LA Ao Abik L LTS R, Ve | 8%%

FIikL FD iix, =X v ¥ —~ 0%} o % I ® FD Sampling
BB TRBIS NG, GC EHERE pmodetsiten gy T Sempling
BB & CRULE NI BB R BER T o

ICEBALAFAEEITO DB FIETH
V. DO LHREETI v F—ITBN
L. ZORETA A ALENDZORFDIETH S, K12 FI, FD OB 277, FL
FD IETHRWON A MESIL, MEEENE L NEVWEZHEOME (V1 AH—) 22T

X1 FI¥, FD EEIREX



TIvF—IlEoTELNS, MIBOERMOTETERREIRRL2Y, BBX L 107
~108 Vem1 21T /23, FI, FD B TA AV LENBBITEZ N =R F—id, &
HD1eVBETHEDT, A FULENTGFA A DRI R V¥ —id EIER CLIEI
HRThip i, 07 FI, FD BREAMICT I TAVT—va rBRI iz
WY 7 M RAFALETH B, LrLaAb, FI ETHEHREZRILESE D DI BG#EH
BIAZLEBHYVERBLETHD,
FLik, FD IEIZBT B4 4 OERBEIC OV TXEILLTO 3 28 &#T bh 3,
) FoRAPRBRS  BERICBITIETHEENLZBTO FURAHRARICK
BHTHLOBTOF &KX,
2) Fu R RUOAFA UM : =y ZF IR SN D (BR) LREHOHERE
PRITLB,
3) B I v X —HBEIhAE (B TXkoT, 7577 A T =Y avHi
BEREND,

GC/FI &% AW RIEsl
PTICRIES L LT, K2 iIcE&mo GCFIAERR. K 3ICEH D Comprehensive

9DGC/EI RO FL BlEfRE R 273, FlEZRAVNIE, BEMEL oA A kTR F
A A OHBENEELREABRZRRETHoThH, 797 AV M AV EBRERIEETIC
BFAFVER—RE—7 L LTHRIHTZ2ERTRETH L. K2 FOHEER~T MWL TIC
FOETOERANRY M ERELTERLLIZLOTHY . BIMRAR T DORILKRLST
DEFSFETRLTCWD, EEHD GC ST TH 5 Comprehensive 2DGCIE L, FI
L EEAEDLEREDS, K3IRLZBY RRFETH T,

x10°  Intensity (128274)

100

50

Relative intensity / %

0

5 10 15 20 2 2000 | 400 800 800
Time[min] m/z

3 0 Comprehensive 2DGO/EI () EUFI (&) WEHR TIC



LECO TruTOF HT GC-TOFMS @ High Throughput 3 #T~® it A

&
7E

»LFE
LECOU v/ Utk ettt RERST

1. XU
TruTOF HT GC-TOEMS . LECO DO FATAFRIBVE &45473F (Time Of Flight Mass Spectrometer: TOFMS)
Bl . $< OMEZ AT 5 ChromaTOF ¥ 7 F Y = 7 B EDET-HKHF D GC-TOFMS ThH D, AFER
Tk, Z O % £H LT High Throughput S ~DISEFIZ W 2R L, £OHAEIC OV TEE
T 5,
2. LECO TruTOF HT GC-TOFMS D4
Tk o THBES N B Lc ¥ — 7 OFRE ERICHET 5729 WZESRT—BERBLETH
5m\Tmmmnmﬁk&wvy7MW@@r—ﬁﬁDﬁAﬁﬁ%ﬁbfwétw ZOEN 1 I
TR VBN E— 2 IR L C bR T — A BEEEX DI LN TE D, & HIT. T O TruTOF GC-TOFMS
DD HIRMTE TH PR — N33 ChromaTOF Y 7 b7 =7 ik, BEIL—ZHRHETNAVTY X AIZE-T
BYRENETRTOSA v Ry VT L, ke ZEFMCRAMBE LRSI THh>ThE—7 by
FEZXRBRo T IERORGE LT
7477, 74
BEENICEE L, A7 bAT a LR an \M\

i .

PEEERZ SN VA I N
WArSy 7 7500 K )4 KO¥ / SN
BB S V= iaw RARY bV N 7 \
T D (K1), LEas>T, 6Ciok ‘

SEERA+ e — s REXRR< B e N
Uy 7 ACEBNTOVABMED Y'Y 1ne) 14975 150 150.25 1905 150.75 151 15125 1515
FVI7 =T L OSBELRET S S [ TICXQ. 2 o 169 — 198 — 182 ]
EWTED, T DOREMEIL, BiE GC

I & > TR M IR I FIRVA ettt o PeS
BRI BV CRAEND L E X BT, uq .
M CRARDT— 5 /85 High \szeele “Lilauln
Throughput SHFICHRBETH B LE X preaine Peeie
SY (TN

. AkPEEE O KRS T

TruTOF HT GC-TOFMS @ High
Throughput ZSHF~0F AMZ KT 1 i !
L. AHEBREBEEE iso-anyl % W 8 M B 010 B0 M B % i 10 20 X
aleohol IR URRBNBEMYL g ggye—p@lB LGRS LTaVRY 222
7 uflitiE (SPME) 2k ¥ [MEE S % L5 OIS L 3 A2 CHOMAY kL CRIEN

WMHEL., UTIRRTERETIZBN TS Farf)a—va AL ENETRDORK @M&Dmmt
L7 AT MV (BHR) BRbLNID




[T 5AF]
AL - AKMEEHEHE iso—amyl alcohol IZHRAML 726D 10nL (20mL vial)
A— h¥ 7 F — : GERSTEL MPS2
SPME Fiber : 50/30 um DVB/Carboxen/PDMS StableFlex, 20min exposure (55°C)
HF 2L Rtx-5(10m x 0. 18mm i.d. x 0.20 um d.f.)
AV b :Split/Splitless, 250°C, Split 100:1 injection
P& RERD ¢ 0. 25 &
F—7 1 40°C (54y) -10°C/4y - 150°C (1 %)
%y UTHA :He, 1. 5mL/min
NGV RT7—F4 BE : 250C
T2 WY IAZEE : 20 AT S V/FD
B EEFE : 29 - 500u
A A Y —RRE : 250C
HI#E, ATV 7 F =7 : ChromaTOF (ver. 3. 34)

& 21z 10mL OFREIA D 20 4SRHE L, S LI EDTIC 7 u~ b T L%EF LI, ChromalOF
T =TIRE VBT UIERR., REF 2L 500 L EOME SRR Efe (L& VME S/N Bk 200 BL
). E3ITiEE 2 D TIC MOBMHEDZ v~ 7T AEBFERLIELOER Lz, $10 BREOEIC 7 8-
SMYEH LTV 223, ChromaTOF ¥ 7 U =
TRESTTCHORS & LTRH 714
T7VRENTbe, FTHLE—7FS !
40 L 41ITBWTEDE—7 by FDETD 250
T 0.2 BEELILRPoICE b B
FENBNIIORS L LTRBREN TV, o]

PLEDFERM S, TruTOF HT 2RV s |

424007

i E 72 IR, S IIEIC Lo THRMEZZIL 2 o S - -
REFEORFEENNO 5 Bt T B2 SPME [&URELIKIEBHERRS O
High Throughput SSATICERTHD EEZ D ORI S L
i,
200000 - 3 -
175000 -
150000 |
125000 -
100000 -
75000 -
50000 /
I
o e e
Time (s 13
——TEx0.35 o 83
—5

3 AEEHSHEES /OIS AR 2) 140 BHEDTEKE



GCIMSMS @ TfEL\A5H ) & TfELNA]

P TP AT T AT AT (%)
FHE=ZET

[Ixe®ic]

A, SESEHH TIGC/MSMS | TLC/IMSMS 72 EEST AT FEIBA SN TODR, &7
WEAETANZZATATATZ | OERAZIIEE—WITBE LV, TZTIOLE, MSMS

ENTERETHS., NZ VI EEE GC/MS BLUA NIy 7R GCIMS DRL, TDERT

EERITT 5,

(N7 M ERER GC/MS]
N LM EER GC/IMS TIXLA FORIEAFIEELR2D,
T NAFx T
-SIM(Selected lon Monitoring) &—F
*MS/MS =—F
1. SRM (Selective Reaction Monitoring)®—F:
Q1 THYD—P— AL DH%E, Q3 TRELLT T IMMA L DHEBBSEDHILIT
X0, AR REF OB ORREERE TR
2. TaFIbAFY TR
Q1 THVI—P— AL DH%E, Q3 TAXY UL VERETHILIZEY MS/MS O
ARIIMBBLNAHT-OBEFREMDILBTED
3. FUH—F— (TR AF P E—R:
Q1 TAEYULUUERREL, Q3 TRELLIE 743 DHEBRER DD
BT HEREERLEREL T AMORED A HE
GLBEENEEREREE T ad I M ARG E)
4., =a—FINVRARF Y E—]:
Q1. Q3 TAF XL LU PEREL, Q3 TiE=a— AR RITAF U ZEBSE D0
A TAERERLEREL TG OBRB B EE
(B EIE LR T — MV ELTHRITSHEE)

plvl .
N ¥ o

x% E R |
= —
I 471-‘/&5_] rbyx I B

H1. FJ7ILVREBE MS DIEE



(44 +Fy 7R GCIMS]

A7 b9 T GCIMS THE, 7VAF ¥ B —RE MS" E— R CORIENRFREL2 S,

MS" xRV THRIEZATOZLIZED  REEDFEFI2£L< MSMS 5T B L& HESE &
WREERILOITLIZY, F2, MS" BIEZITHIZLICLY, RALAHOBEDHEITH &
MTBIERTED,

i

1. Inject 2. Isolate 3. Fragment 4. Detect
1A ERSYTRIC TLh—Y—aF2 D& FLh—y—4qFolc Jag oAt %
Ahd ST RIZEL. Collision Energy % ;1]
ZOHbITFRIMHE MITThT

2. AFUESYTRTHO MS" DHiE

[&nZiz]) _

GC/MSMS EZRVBZEIZID, MBS DE BT HIFIREIZ/2 D72V TIiad| ST,
EEMORRIRE PRI 2D,

S&%IT REMORREGIRELRNTTETFETHD,

YT v —YP AT T4T7 10780 TEL 045-453-9167 (i), 06-6863-1550 (KFR),
Minako.hada@thermofisher.com

<P —ET LV —P AT T AT 49 TITDOVNT>

1948 & AZVT ., I5/0 Carlo Erba 123 GC OBAFR LBLERRME
1956 £ Bk #]0D GC % Carlo Erba #4355
1967 4F: FVZF V=TS 7 VR0 Finnigan #23# R A0 M EBR GC/MS ZHdnk
1975 £ T—NVRUARTOF¥E"7Y GC % Carlo Erba #EA3 %%
1981 4E: Finnigan #3840 DNV HEHBE GC/MS ZRH L
1982 4: FAY, TL—X 0 MAT #4548 L Finnigan MAT #Eiz
1984 4: Finnigan MAT #23tREIDAA L 77 GCIMS Z 8L
1996 4E: FRIN B KD GC A—X T3 CE Instruments
(18 Carlo Erba #t) % Thermo 7 V—IZ#i&
2001 #: Thermo Finnigan LI E R
2002 %: Thermo Electron #HiZ#t&
2006 F: Thermo Fisher Scientific Z Ahia-zTis



ClearView™M/I\w & 55> FIEY 7 b9 = 7 DN

BRALHENVY A A L —F 47
ORERE, BB, 2K B

BB (TD) XA . ZOHICHEET IEELREIYEC, BMEOFEEYE D GCMS RIEIZSH
ENTWET, TD LA, B, EEEZED, 1815 0riaERE (K% ofRh & LT
BEMbEh, ZZR/ AT, TEMGF, FMRF, XBPH, BSIOWES, BiEP, ~—2 b,
ISEIRTTEOERE, BEREERLADE LTORMBRIEICERERET,

O, O EDERIFSEAT — O TR, /Bl LI RIEERLEMORT - A LWV
FEETELET, BRORAT IR OBENEEREE @EENOETRHIN-RE
Fo7REALET) &, FRICELS I Y Y TR EFECHE L. ATz (100°C/sec L L)
LB 2BBRESAET, ZTOBEIZF—HRIZLY, FERHFVWIY IV ITLOE—T TR
ST AHOAY FE LT, BBl GCMS 9Ty AT A~EA/BETHZ LR TEET, BITERRP
Koy e E-T-FEWME 2/ —, FRTHMIC, HERBREE (—RWIC10°H 5 105 BERSH
¥4, W20ERNICHEANENTLKE, TD-GCMS O 2 5. EBERESITA Y v FICEA

., B CHEIIND XS5V ELE,
BT BRI +—Hy ) i\\

FoSAvET /S

BRI ~\\«\‘

MEeoEE e 2T

i e "

Fp=AF— : ¥ 5

AR COLE,/ B l %

H AR

PRI 9Ty o 100 ~ 200 u L O&ALRHSHE

GCIMS) ITHEA

FERHENTWAEERSFIL :

o KRR (FR) £=FV 7 - FENER. —BKERERK. EERE. BRMAE IXS ok

HAE

o HWTFUXE - VEEERAEAAMVIR, BEFOKRKRE=F Y I R7 5 (DAAMS) |
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Polymer Z

Pyrogra I l l l m

L\* - ‘ altd l “

" % 0 2 Somn
PY temperature programming GC oven temperature programming 3

Vent-free GC/IMS 74 74— D BFE msorzexmmmLizL . h5LERATHE)

A simple interface used with Py-GC/MS allowing facile switching of separalion column and EGA tube

5. GC/MS 4RI 8N L (30m x 0.25mm )

HHNE
i ( )  Column

EGAF-¥ESU—E (2.5 m x 0.15mm)

Pyrolyzer

RIS
{J—%“Free<400°C

-

4 ;wbg_ 3. 715\1‘*‘% [ . Vent-free tube

£ Column
J MS GC

MS « =

2. RRHSLEDEHR
Vespel graphite 75 L (<300°C GC operation) (CCH—ToDHT, Lt EDHROBYIE
/% ferrule (max. 450°C) for Ultra ALLOY column BEEOT, RYRVHNER)




ZWERIBEBLAVEESRHOF Y572 E—aY
[vd Vavk, £TLavk, EGA, EGA-/\—Fyk GCIMS]

1 22 TN gy (XD 3:EGA 4: /\—FHYFEGA-GC/MS
BHC) 100~ 2800
(A+B+C+D) ~ SO—— . l (163~ 200°C)
1
| 1 S {200~ 300°C)
2: TSIk B “ l L
2000 (300456
- L)
A .
1§GHFCH (A5G- HOETD
|1 I ©+D) o o ]
e v 1 I L L™ e e
[ 10 20 0% 10 300 600° C ° 0 2 3omin

S ERMRS (AB; REBE. FNALE) ORE
: NIST., WilleyS1751)— | F-Search (Additive/Component)
B FHEOHERIER S (C,D) DREE : F-Search (EGA, Pyrogram)

Micro-jet HS4F L SYT DR

Flow controller

0 LBRERES

Micro-jet tube
2L
(1R)
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Magic Chemisorber® B %

* * * E—JL(FEAY) DBHT * * *

Double-Shot Pyrolyzer: PY-2020iD (Thermal desorption at 250C for 15 min)
Column: Frontier Lab UA-CW (Polyethyleneglycol 20M) L: 30m, Ld.: 0.25mm, df: 0.25um
He:1mUmin, GC Oven Temp: 40(3min)-250C (10min hold, 10C/min)

B2 H : E—JL 10ml
LI TSR B .
EAEE : 304 (22°C)

BAHE : ATYYbLR

1: Ethyl acetate
2: Ethanol
3: lscamyt acetate
4: iscamy! alcohol
5: Ethyl hexanoate
8: Ethyl octanoate
11 7: Vitispirane

8: Ethyl decanoate
10 9: Ethyl Benzoate
3 10: Diethyl succinate

14 Phenylethyl akcohol
5: Octanoic ackl

4 \ | ‘Tlml N WIS U T

10. 15 20. 25 min




RIR—34T3)— DR

RS LOEES T (1ISO7270-1) =811 590N 5 L6

Sampie 1: Chiorinated polyethylene (CM)

1,3-butadiene
benzene

toluene
1-decene
undecene

1

MMJMM@M@LMW

18 min

Sample 4: Ethylene-propylene-diene terpolymer (EPDM)

w0
O o
Qo
.
(3]
8
s & F
38 © o
2 4 6 8 10 12 14 16 18 2

0

0

Sample 10: Isobutene-isoprene copolymer (liR)

lsoprene  isobutene
Dimer (limonene)

i

o 2

L‘;ll L L

10 2 14 18

L,

[

) lJLII' nll

Sample 14: Hydrogenated acrylonitrile-butadiene copolymer (HNBR)

CH3CN

CH3 (CH2)3CN=CHZ
CH2=CH(CH2)4CN

1{-hexens
1-octene

3

°
»
I
>
©
3
5
2
3
>
3

F-Search®Bi% (A FYMORITAZELBERTATIY)—)

p < GCIMSER\S R BES T >
/7 \

| Double-Shot GC/MS4#7
. < SRS > x/ \
S H ZHE (EGA) = BRARSBAE (Py)
SRR
(RS | TR ME i (Esi) RUT— (FESM)
ERAS(TS5Y—
TIC % R s v PA RAOYS L4
I (165H8E) (165H5)
MSZ'\“OHH&;‘ e ‘ﬁdb a 3.000




8% (PBDEs & DeBDE) D45 #7% ) EI2E

(OO
Bry Bry

PBDEs (x,y =0 ~ 5)

B Br r Br
Br Br Br Br

DeBDE* (C,,Br,,0)

*: Decabromodiphenylether

(MW, :959, M.P.: 304 °C, B.P.: 425 °C)

GC Retention Index (RI):

4207 (about n-C,,Hgs ) using UAT column
4412 (about n-C,Hy, ) using UA5 column

The potential impact on human
health or the environment

DeBDEEHAIST RYRFLUREERHB O HTEDHFE

B S TIIONES
Sample: 500 ug (25ug/ul x 20uL), Sample cup: Eco-cup L {Llispesatie cup}, PY temperature: 100 -@10 °C/min-600 °C
Py/GC interface: 320 °C, GC Oven: 300 °C, GC Inj.: 320 °C, Carrier gas: He 1.0 mUmin, Split ratio: 1/20,

p——
EGA-MS ™ {TD-GC/MS N
’ a0 799
232 : 100408
299 C34H70 (sTD)
s 0 M* RSD: 1.55%
959
; 0 200 400 600 800 1090 miz
Sevar DeBDE
317 ppm
RSD: 6.1%
T
I (__)\___\ {’
c Adodos e P ST T -
10.00 1500 20.00 R5.00 30.00 3500 40.00 45.00min: .
160 200 300§ 400 500G 500 00 min
DeBDE
60 .
ss| M/Z:799.5 m/z: 155
(M-Br,)* (ISTD) -
50 H
45 :
10.00 1§.oo 20.00 ;zé.oo 3000 3500 4000 4500 m/z: 799.5 (M-Br,)*
1 )
| TD: 100 - @20/min-340°C | 5.00 10.00 13.00
\_ /L
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Quartz lens..

Flame
(W - BRAE ,
ZLTHRBR
) (A =280~1000 nm)
< ESR » 44— NMR —p
44— VUV — UV — VIS — NR - IR - FIR —, 4 Micro-wave —» 4— Radioc-wave —
Nucleus ¢ Internal érbital Electron i Vibration Rotational )
energy > Electron energy energy e energy >’ H energy
Wave y | | 4 pio 4 ]
length o1¢8) 0 1 e 10 Wy - —
Tm) 10 102 10° 7(1000 C = max 3 ym) |
1@um) 10 102 10°
0.1 (cm) 1 10 102 10°
Energy 1 | ! 1 I | | | | | | | L
105(eV) 10% 10% 102 10 1 10 102 103 104 10 10¢ 107
13

A5 4— A4 AUVIEB S EE DRFE EUV/IPY-GC/MS

3: Quick stabilizing pressure (QSP) {1z E

3
He or Air Mwmm,m,myn.m

P ——

S

2: 7718 —=—=T L

)

N,

\
T AN—REE

T

Uv

e
.

HEhyS
(EI=2@R)
(H: 8 mm, 4 mm id

{PS: 30 ug,
ca: 3 um film)

Split vent
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( Inertness / Efficiency / Sample Capacity / Cost)

Stainless Steel  Glass Fused Silica Stainless Steel
(1960-1970) (1970-1980) (1980--) (1990--)

R&D
Activity
15
= —
RoHS1E$ DPBDEE R AT L DEFH
(BLDEEAS LLFH-ITOBDEERHS L D)
Dimethylpolysiloxane:15M X 0.25 mm i.d. (Ultra ALLOY-PBDE), Inj: 320 "C, FID: 340 "C, Sample: 1 L, He: 1mL/min, Split ratio: 1/50
H l DeBDE (500 pprm)
df: 0.05 um UA-PBDE 15m (0.25®) 0.25pm
Col: 150 ~ 300 °C (FID)
{20 °C /min) | B r B &
l:'I\‘|‘I'I’\'I‘v“0‘l0_.'!'I‘l‘l‘ : Br Br Br  Br
01 234567891011'{21314}% - »5\'{ i
", decabromodiphenylether

WE kSN

Analytical condition: Column: Ultra ALLOY-PBDE 15m (0.25 mm i.d.), 0.05 pm

Flame retardant mixture(solvent: xylene), 1, Column temp: 150-10°C/min-300°C,
carier gas: He: 70kPa (1 mUmin) , Spikt flow: 20 mi/min, Inj: 300°C, Det.(FID): 340°C;

Cal: 150 ~ 350 °C

(20 °C /min) 8pA =

Decomposition

O B A B B B B M B L L S B
01234567 8 910111213 145min
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(2R R REBLGCMSE EFISHESCEICEY |

ZHEER BN FRIEE LVent-free GC/IMSA U A—Dx—ADRAFKIZKY . REFRMTELESD
BEYvESY—NSLERNSLEND20DA N EE (B SRS ITELS L BATE) AT

BeEY. BEALIHRALMBEBRROADE, LENERITRHT I EN ARG ATE
E&ot=,

| REARAMTATALY TS AND, NEREOLHORGIEARETE
"3‘——=E7* SLEDEETIESE XvESU-—SENTLER L‘T&Uﬁﬂkﬁﬁ—fﬁ’é
 EESAISU—SAMMALT, BNET SRRBMERYAS, SOBMITHRL,

G AEER . iR‘\bNMR&Ewﬁ%&Abﬁ‘C BENCERNCRRERCTINTRE

BHIZZOPY-GCElX

FILETET. REBRICKIHHE FETRIELEEBS 2 FTHAMET LAY
EESTATRETHY. E1C

HMERSOEBEICELT. BREICHROFETEIBEMERESASFETHS.
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ARDOHT R v 50 F— BESWEFRT OB ORES —

Bt BERA SRR & —
BRiE— (LBARZHIWD)

EPIE. VA7 oBRERRAEDRS 50 FE, BHTEHITEWET,

AARDHRAIa 50FELNWIT—<E2EZbNE LR, BAEZEDZ LIZONWTIRRS
ERIIH Y EEADOT, BEBEFTO S0 EOHEOES %, BANLRBNEZEDTIRYIE
O THIEVEBWETR, SHICFRIRGIC RS Z 2 BFLIEE,

HiE 1 B4 BEEVEFROIAZ7 v~ b5 7 GCIADL Ea—
1957 A& (HEFn 32 4F) 4 A, BAR(LFSOMNRBREE. HERKFEFLFEN 2 FEICIXEL
DANFEPYRTETEY, EHRICANTRIOBBRE TCHLARDLSN TN EWH Z ETT,
AR —F—DOFERZRP TR n @G bOFREZFE L-ONBM31IEI A, BERY
ENEARABIEELT, BfEREITVE, E226 »y AN T1 BHROBRETIZZE
S EDAE— IR E LT |
GC-1A & 2004 %D GC2014 DEEZRLET, £ LN GC-1A, AT 2004 Fi23
FEahiz GC-2014 TY,
GC-1A1X, BfE. F#ICH D [BEAERSSE] KZ2OBEYBRLAHBRINTNET,

£ €@
Access to your success

Through 1956 to 2004

35 GC models for laboratory
use were produced through
1956 to 2004.

SHIMADZU
GROUP

ANNIVERSARY
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50 ERI TV DD ET NV EES T

BEBVERTA 1957 ENPLBEE TIKER L KELTE L GCOETVAEZRIICE L
DTHE Lz, WhWARADH A7 vid 37 7V, Bk RE L ERBIT 10 70,
?*5mﬁ%3“16%$”ﬁwﬁbiﬁl%@§P§@5ﬁﬁﬁiﬁgﬁﬁﬁk@ﬁ}j}

—

A—H e o T, L 2eAF—F 2 v VDEBTHoTHLHLWEFAEEDL LW
5T &Ik, RERFHEBERHLPVET, TNCHEDLLT, ¥, ZARICRLOE
FLEESTZN?  FRE, —ATHRIE, BEEIEDEBZRMEL XS LW IBREER
Uor—iz&E3< DTl

(MR GC) & THIREHE GC) WA EA TN

#1%2TEEL L, GC-1A X LT GC-2A, GC-1B & GC-2B. GC-4A & GC-3AL,3
AF. 3AE &) X 5 1Z5HEEE GC & BiEE GC 21X THEL TVWD Z LB m Y £7,
LR GC LiE, 1 8D GC ITEEORIEBMPEETED, T LOFHBENTE S, 1B
BOBENEZIZTEDL L WHIEEREZE b D, —F, B GC X, RHF/IT 1 BED
HEWVH bDOTYT, L GC X, EiIo, KEVPET, HEEETTFERFEORE L, 1/
D GC LA TE 2V S SHRIIC IR 5 5 &\ o e R ERRICEB & E L,
—J5. BHEEE GC I, 1970 ERITFMEZOREBII T, O L 20OAMIELESHDOV LD
DEEFTT I FOTREHR, FEMECHLOGEEEOZDICEERD GC HEEL
TWHZEEBLVWI L TREHY EXATLE, HERB T LICHTRFL2EAT GC &
BRELETOT, SHOEBLZRETIITIZ1 BOREBERES /NI N ERUHEDEMHT
bHVELE, bHLAAMEKRORNZ L bBEDCHEATLE, TOLI RBET T, Bl
BE GC X EICAMMLELBTICLE B TVE E L,

A B ClE~AF—F =TV ILEEER

GC-1A,1B. GC-4A,4B,4C, GC-14A,14B 72 ¥ DO BE, CEIZ AR D~ F—F =¥
EFLTT, GCEZERL TWAEHMBIZHF LWL BiER2bOBRFIATES LD L, &
BOREWCRE, REOM L B L TENLEZERIZBMYAATHNEE Lz, 1970 4
K25 80 EMRITHNT TiX, FFiZ, BT HRO~A /T oy F—0ORESEALT, Zh
LEERY Witk GC #EHHICBHEB LE L,

BAHAGC &ix

1963 ED GC-10A I EEAD GC. GC-3LPG i%, LPG 2#rD7=dich 7 AR0BRES
. TCD OREERLEZ 7V Yy b LI-HAM,. GC-3AAG IIMEET A SEREL VS X
HBEDHTHBROTDIZTHRA GC 2T 4774 LTE-72OMBEM GC T, R
1IZIHER T bOLETONEFRATLER, ZNHUNMILEAENRb T2 &
HZBVWET,



2=—JRGCHHVEL

a=— ka7 RO GCHEHVELT,

1971 FFIZHKELZ BB L2 GC-4BM 2T, 20 GCIEIRABRME. V7 A, BiHE
DEAHT - B LBABEICTE ooy NIEEFSNTRY ., fTBNCEbET2=y
N T B2 ENTEET, FRERBRLEZERLZESTEZ VTV
TR R —IRAEY == DT TINERBE LY, REHBOKERE T Y
A DBRFRENBZHERICIT. AT —Da2=y Mo TBTITREICERTE E W
AV Y "BV E LT, BHEZ, FID, ECD, FPD ® SEESHV E LT,

% 9 —->, GC-mini {ZIEA 35cm, BITX 2 29cm, A 18cm, E 7 16kg &)
ay 7 R GC T, FIDEFNVE ECDETARH D, FIEST. FXx 7V —0 T Lxt
JENABET LT, FER2=y NIV TEALVTFUVAOLE I BIBRLEEETLE,
ERN LD BN, T AV I TAREHY LT,

F— F AR E YA T LT

1969 T, TAVENA VT T L—F5FERLE L, TRETOE—7 ORET V=
— & — FICE N E— 7 O R SEEE (P—7 0BRSS OESDOMABEOE—7BICY
— 7 BESEBICEELTS) TRELTWELE, HAXKEL Va—F—DF¥—+F
MERF—LT Y N LELERITANERADOT, E—IBHBZFNIT v 7 R —F—%&Y)
DEEZ TR — AN DB &V D FRRP1-7b DT, HTHIE. L a—F—oHl
BV N TWRTIERY ERA, TATENA T T U—FE, La—F— LML
LRI — B BIETEADTARVZ—ZHkEhE Lz, BRAEREED
FEBOINC LR VBN REBDWN TED L IRV E L, LIL, AT 7 —FI3,
. @EEVTFLIa v EALLMREL TS NERADT, EEBHBEIIADFTITR
SMERHVE L, TNERRLEON 1974 F£ICREKRLEZ C1A TLk, C i
Chromatopac DEWK T, Zhil, @M., V7 ria v ¥ AIMATERHBELHET
2o T NAEBRLTETICERSNE L., 1978 £0 CRIA X, Y& —Tuy
B —NEEDT — F BB T, s u<w k7T AL EESESR CRBRICHFINS L1
FENHEDOT, ETORFENOEANICKFSNVBRENICENE LTz, T OROKEFL
B E Y 7 MIBAED GC-Solution IZbAEN SN TVWET,

SMEHROBRRE L ERICbhEVRELE GEBANTVET)
EBOBRLWITLT GC OHWEN. 77V 7 —3 a Y ORFEICHEARICEY B
L7z, R1IOKIBEEICIHD L ST, 1960 FITIEE 1 BOAE[LE - RFBEEZHEE
Lz, YEEDEBOMELZEY &, LK BELOOWICHY AL DL LBE T,
AFaf RENEVREAFBRTT 27— ML THEREEEZ EFTONLE LT, AT
oA RIZEST., BB, 5. 7 3 ) 872 &4 T HPLC OISR T ORI bRAAE LT,




1%3$Km S — BB LT Y r— g OB, EEE AV RIERE S,
. HAMARREEE o BEAK, ARTNY., BREVOEESLESZFHE
Lk@% WO LD ) — OB BEATHZ L TCEBDORFBIZEITFTWHEE L,

Bbhiz

FLEH, GC #HE> /R E LTGC-1B 225 GC-2014 £ T, IZEALETORMGC &=
BERALTEE LE, GC OEAEEIL GC-1A DERNOKRESFEDLS TWVWRNLDDE
FNF PO NIHERERHMENRA EL TVolcZ EEFERLTVWET,

N RETIBEFTNA AR Ea— & —OF AP ERRL, ¥ 7 ME T 1979 4
KB SN 2a—X RV X2 BTV =0 T ARGBEE KIBICKEL, A— b Y
27 Z—PARNEEZRBLERREZ EFTERLEWVWIFEERHVET, L, VWX
Fio, S—RA FE—ZITMEENTZD, X=X T VOEBRE—7 DT — ) VI IZHE
V2B LMELDHDHDHEETY,

HEEIL, SLRB5EMEREL. FORLT SICHTTHRBEATHNSTLEI L, Fithk
TV r—va VERLBAEENTWSTLE Y, Th, TOKE, GCEDHLDNRT T v
7Ry 7 AL ENFEPEE BN THRICY —/L e LTERT S &0 O RIENED X, K
. EATHLROWOFREREZH L TERBRETWARATI LIZRVITILARWVD, BEDL
BBLLELTWEY, GCIMERRSTEBRTTA, RUTRIRIIEBETIHY
Ao

BB AR LIRS 5 A —h—id, e THEAICR 52— L TEBORE
BV ICRIZT, BBV 7Y v FRRULE G O T A — N — A — VO ET R B
ZLTWLEERDHDLEZXZTHNET, BEIZ, WObEDRIITBERXTEELL,

SBOEDIEIZEDLYIIHY EEA,

BHEOSED A —J 1% [Best for Our Customers) T,

BbhvoBbhiz
HA T 2 KEBEICRETT !

Ut
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&1
| S i#1EGC BiHREGC ®AGC FonEER HRER

1956] BBHI31 &
1957] 324 GC-1A EEPOARGC BFLLRHBREIHS
1958 334 GC-2A
1950 344
1960 354 GC-1B GG-2B Rt ey
1961 364 (FrESY—hTL~Golay column-4¥EF)
1962 374
1963 384 GC-10A
1964] 394 Gc-1C S A—RE
1965] 404 GC-3ATFE GC-3LPG
1966] 414 { GG-4A GC-3AAG
1967 424 — REREHBTS
1968 434 ¥1E GCAPIMER
1969] 44 GC-5A| ; ITG-1A
1970 455 “-ac=1g]| ITG-2A
1971 46% (GC-4BM|  GC-3BTFEFp| HCM-1A,GDM-1 BRNFRER
1972) 474 ——. SFM-1AMCT-1 ITG-4A BESHHES
1973] 484 Ge-6A|: PN-1A |
1974]  49% > =Ny -~
1975] 50|  GC-4C,4CM.6AM GC-mini-1 T~ -
1976 514 G-E1A.4B /
1977] 5o - GB-1A /
1978] 534 {_GC-7ARIA|  GC-8A, mini-2 (_c-riaf
1979 544 -7 SGEIB|  (Fa—XFIUhFAESY—HSLHR)
1980) 554 L
1981]  56%F _6C-9A GG-20B C-R2A
1982 574 ( aC-oAM| GC-mini-3
1983 58% —
1984] 594 GC-R3A
1985, 604 - ) - -
1986 614 /Go-12A45A16A \_C-R4A
1987 624 7 ac-14a]/ C-R5A,RBA
1988 634 GC-14B
1989| ERK14F
1990 24
1991 3% )
1992 44 / GC-17A
1993 54 »
1994 64F C-R7A
1995 14
1996 8%
1997 94F GC-18A
1998 104
1999 114 GC-1700 C-R8A
2000] 124 GC-2010 GC-Solution
2001 1345
2002 144
2003] 154
2004] 164 GC-2014
2005] 174
2006]  18%F
2007  19%
2008] 204

RRLEETAE 25, 12 10 16
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GC ZRERF 50 FEMNHES [H A7 u0@dE - BE - KK
TAADH A7 u 50 —F¥ET7 ) —GCOER L FRE—
FOLVR T uv— B0 L &

HP/Agilent iZB B H A7 0w b7 7 7THEEZRBNT, Bb KX RERRH & 72 o - 01X 70 FREZ
MR IR B Y IX Y ET V=I5 5] OBETHD, TNETERE SNy I F
BT REICL B EEIR R BERE S BRI AT R DR, 3o L OUERBE O RERR LI,
ABETH, 20 ¥ EFY—GCl OERLERITOVTHEDOTY MAERBAT D,

BNESEEELEOTHY Y5 Y —0 T AOMREEAENTITR, TR0
Ny RIBTOVF T AEA, X088 CERRA— 7 ARERIE,
BRWEETEWLV ARV ZAEZBE-OOREBT FA rBdRkdohd,
Bt (SBFt 2—L oy b e 8y — R Tik 1978 FICfIDHTOF
¥ V5 U —%fi GC & LT THP5880A] &% L1, YRR S
Sv I U—EAD (RFY v MATY v FLR) d—7 L BER |
HFR,. BLUOREBRT VA Vi, BAECLBRTHIHOTHS,

80 FEfRIZAY 5880 DIELMkAE L LT, ;Dm$&%&bt.MPw&mJ%)J—xutu%ﬂ
— Y DERTFAL IMAL, TV BRLRERRE S VT 8 -
5890 II. HRERZEE LREMENEKEBICEKELL, £, BXE
NICBITAEBE LT, ER LEDEXY T Y —h 7 A EFMLD
5890 % PR <, 2EFMETHT 2 EIF—VT— (¥ 7
Y—GCEIF—) 2L, YTV —T AOHHEER. Bh
FEAE, A— V7T oRAER EERM L.

80 AL %IZIX. EPC (Electronic Pressure Control : BFR/EH
BB Z3EE L7z THP5890 ) —X 11 &P L, £0%OBABL/ NALIKREREREEX
BrElinn,

90 ER%TICIZ. EPC 2 X HICRB &R, [EH OARZLT [HiE) ToOREHEzTEE L, £
BHES R B W TS EPC R iEREHSH S 472 THP6890A | % K LTz, (Z# & ¥ EPC=Electronic
Pneumatics Control : BEFR=a—<F v 7 HlH L AHEER)

6890 MEABIZ LV . T_TD GC /3T A—F IETHIHA 7R
720 . F72 Windows DEKIZAE, PC _— R TORBRHIEIME
WL 72 oTn, F7- 97T EITIZ EPC OEERTERA L. BHAS D
BEEEE BRIV TF s v FLh - uydx 7 (RTL)
#YU—RL, 2001 FEA> 51 T6890N] & LTHy MU —75IG
DEBEEAR L 25,




2007 FITITBITHIE TH 5 [Agilent 7890A) ZHK L7z, 6890 DHEELREA L. EPC DRFER
A—T R A L&, E5ITX GC HMOAREEZEDS [FyEFY-Tyu—-F7 /a0y
—] EREFB L,

LLTIZ HP/Agilent 12331) 5 GC BER OB &3 5.

HP/Agilent GCE I ADENEH

| - BE GC GCIMS
7030 RBIEA—UvF - 1To7— FRE(HP)
[
soﬁiﬁig\ o
1065| REIF&M Scientifict BARIZLD -
ESIYIe LA ‘
1968 337107 I A UTHL—8
1969 HRUNGCAA— MYV - .
1970 f ee———— GCIMSEEZ A
1971|YHP#L S 4T 35 B8RP &R 3L 5700—XGC 5930A
1973 47070ty Hs#E 5830GC
7044 | 1976 ARYUF by 7B 5890A
1977 FR® %! 5085A
1979 Fvb3—x} i 5880GC DIP® AT by T8 5995A
AR YUNESEIU-NSLES ;
7982 N B HOMSD 5970A
£, oS 3 N
1984 gg;;@ﬁfﬁﬁggwﬁ) B lmamrm b U2 5800GC 5070B/Pascal Workstation
5890GC3i i 5988
804E{% [1988 HP767374— MY TS5 Unix ChemStation
5971A
1989 EPC3xi i 58909U—XI DOS ChemStation
HAv +F—4403E ChemStation
FFS AR 5921AED
1990 5989A(MS-Engine)
1992 gg?f‘)?ﬁ)lb?lv—‘hxﬁ(YAN) 5972A
1993 BT4LEE B B L 3 B PrepStation
1994 EID$#GCD
1995 6890A
904E{Y SFE-Prep7UyY VAT A
1906| 5973A
1997 VFUvavadq Ly g (RTL)
1998 MTI4t B 4R (MicroGC)
" Vit M4 X 6850GC
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Preconcentration of PAHs in environmental samples and analysis with gas
chromatography-mass spectrometry
Jin-Ming Lin
Department of Chemistry, Tsinghua University, Beijing 100084, China
E-mail: jmlin@mail.tsinghua.edu.cn

Polycyclic aromatic hydrocarbons (PAHs) are formed mainly by the incomplete combustion of fossil
fuels and coal, petrochemical cracking processing[1,2]. A little of them existed would menace the
environment and the health of human. Due to their well-known toxicity, many countries and environmental
agencies had dawn some legislation for PAHs and also established some analytical method [3,4]. Moreover,
the content of PAHs is very low in the environment because of their low solubility especially for the high
molecular weight PAHs, thus preconcentration techniques are often required[5]. Good pretreatment method
could guarantee the credible data towards the analysis of PAHs in complex environmental matrix.
Furthermore, better pretreatment method could improve the sensitivity and reliability of analytical method.
It’s meaningful to develop the pretreatment method of PAHS in environmental samples and three different
pretreatment methods will be reported. 1) A new method for the determination of PAHs in water samples
was developed by continuous-flow microextraction (CFME) coupled with gas chromatography-mass
spectrometry (GC-MS) [6]. In this experiment, 15mL sample solution with no salt-added was flowed at the
rate of 1.0mL min™ through 3pL benzene as extraction solvent. Under the optimal extraction conditions, the
developed method was found to yield a linear calibration curve in the concentration range from 0.05 to
15ng mL™. The results showed that CFME was an efficient preconcentration method for extraction of
PAH:s from spiked water samples. 2) Triacontyl modified silica gel as a sorbent coupled with GC-MS was
developed to determine EPA prior 16 PAHs in water samples [7]. Various parameters of solid phase
extraction such as organic modifier solvent, eluent, sample flow rate and volume were optimized. The
developed method was found to yield good linear calibration curve and limits of detection were in the range
of 0.002~0.2 ng mL”. C30-bonded silica was proved to be an efficient sorbent for extraction of high
molecular weight PAHs. 3) The monodisperse magnetic C18 microspheres were prepared and applied to
the preconcentration of PAHs in water. The magnetic C18 microspheres needn’t be packed into the SPE
cartridges like traditional solid phase extraction but be simply added into a beaker and a rapid separation
process could be conveniently realized by applying an external magnetic field. Magnetic microspheres
were synthesized by a solvothermal reduction method. Based on the syntheses of the monodisperse
magnetic ferrite microsphere, silanization and bonding with trichloro(octadecyl)silane were followed and
functionalized. Monodisperse magnetic C18 microspheres with a magnetic saturation value as high as 59
emu g'1 were prepared successfully and were easy to manipulate under a magnet and achieve possibly
automation and high-throughput for the separation. The novelty material was applied to preconcentration
the six PAHs which can be determined by CG-MS.
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Gas Chromatograph Mass Spectrometer

GCMS-QP2010 Plus
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Acephate-d,,

Amitrole-"°C,, *N, (3-amino-""N,4-"*N)

Atrazine-"*N : 2-Chloro-4 ino-"*N-6-i ino-1,3,5-razine
trazine-ds : 2-Chloro-4-ethyl-dS-amino-6-i ino-1,3,5-triazine CP:97%

Bentazone-d, (sopropyl-d;) CP:97%
Carbendazim-dy(methyl-d;) CP:97%
Carbendazim-d,
Chloramphenicol-"C,{dichioroacetyl-*C,) CP:97%

Chloropropham-"*C,
Chloropropham:d

Daminozide-'*

Daminozide-d,

Diethyl-1,1,1",1-d-stilbrsterol-3,3',5,5™-d,

Dimetridazole-dg(dimethyl-dg) CP:97% 2,4,5-T-°C,.d,

Diphenylamine-d, 2,45Td,
Diquat-d, Thiabendazole-d;, CP:95%

Custom Synthesis

We are a most innovative supplier of stable isotope labeled compounds for MS.
Our expertise in custom synthesis and world wide sourcing can meet all of your needs.
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Tel.03-5788-8550 ({{&) Fax.03-6788-8710
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Wako Overseas Offices : Wako Chemicals USA, Inc. (Richmond. V.
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LVI-S200

for Gas Chromatography
PECULIARITY

MEFROBNE S Y —MHEREICT D RE-EREE

UBERA Y —MERIC KD ABFADE S CEEE
XIS RER FIC K HIRRERRORRED N
Development work rAYA [ERIOS BIC PRI EOERC L 2ALEOIE®L

LC-GCA5=T1—R

LGI-S100

for LC-GC Interface
PECULIARITY

] FEERHPLCHSSEL
Development wor A GCothEFrTEaHA VS 1 Vik.
T — LC-GCOA % BRI RO AN
I ] ML UH—=T1—RIC ;
REERAPLCGIERED SeEGEEE BERHPLOERBEL T THABRHPLC S DR BRI  GO~ENFIRES
TEATBILT K PEBOBENGET HTENTRE
: HENERCBLLEE . . i e
LowTemp, | High Tamp. ORBBAEC LD, HRO U ERHPLCE MBI BUVS LT ENILEHY
M zreomnoU-—>7y DSIEBICEN I U~ Ty THRERE
___.l‘,#w.‘l,/ TETV. GCTESICHE o N . - .
| PICHBUET . CRiEOBRE - A - AREh RN GRRE ST
BRI, 1B1E. Log Pow REAS ELTER
WHRRHPLCIC & BOU—V Ty THR GCITK DML\ BEHEAE

FRBIERA— N

SAIKA-SPE

for Packed-bed SPE
PECULIARITY

PERDRIERERENICINE.
B#EH—PUy I DEER.
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Serving Advanced Technology
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BEMBE AR TI1900012 RRVIUNTHEIT2-8-3 FHFLIL3F B(042)528-3381
L8 (011) 726-9680 - fli& (022) 222-3324 - A (029) 856-3220 - WR (042) 528-3211 - HR (045) 474-2181
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JMS-GCmatell

GC/MSY AT I

SEBAE. FIL—F I ROEE L NRICEET
RSN E 5 TORSRIGC/MSY AT LT,
IETAZ— OB ZEINRAPREEBRC. ERE
BAELBBREEIIISETVET,

JMS-T100GCV
HROOV IS TRTRMERE

JMS-T100GCVIEHRIOYMISTEFEEUR
RITHREEE2HET (GC-TOFMS) TY . GC/MS
SFHRICHT 255D ——XTHRIBLET

http://lwww.jeol.co.jp/




Delivering the Right Results

PFEA X UF by TR GC-TOFMS
TruTOF HT GC-TOFMS
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Kanto Reagents
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PSBICB T EBRENE
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Aromatic Amine Analysis on ENV-5MS

~FH BT ADSHHI~
Column : ENV-5MS 0.25mmID x 30m 0.25um
Oven : 40C(1min) — 8C/min — 280C

1 9 Inlet : 280C Split
Detector : FID
3 Carrier Gas : He 12psi
4
5
Components : 5ng/uL
1. Decylamine
2. 1,9-Diaminononane
3. 4-Nitroaniline
- 4. 3-Nitroaniline
T T T T T 5. 2-Nitroaniline
] 5 W minutes 1% 20 25
[=| —_
MIGHTY CAP™ 85 0 —45l
HNABES Hnas nE RrE BE
95101-06 MIGHTY CAP 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.tum
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
95101-11 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
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CON BRILFHRNAH pmmman  rwroammmor  wommns

fEmmiE SRR E2-22-3 092(414)9361
{ http://www.kanto.co.jp E-mail;instru-info@gms.kanto.co.jp )
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