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B FAEE T, purge-and-trap & X7 u~< 25 70— (GC) DOEAELENE
BUERABLEEMERET A HEL LTRLBRENFWVWE IR TWE, LiL, ZOFETH,
DR BIIKBEROARERLCEGBRETHY, b FRETHIMKCHEBE ST =% — MNIE
FEZZEBICES, REBBIIBVWTKEDRAEZRET D, 201D, Fa—TR0HT7RAER
NEZFERL, REBECHETOREXRIAUENBEEL /25, 7~ purge-and-trap FEEIT
BRI SBEMETHY, FOLEETH D,

ZFoMmE<HmLENTVWS FT v - BHEE L LT eryo-focusing #E23% 3 (Fig.1), KiET
1, GC 17 LAEAHO—EEMRILRBIT AREEBERCHAL, ERERSE T v 7Ly
WEITO, L LZIOFETERICEDRE RN LEEY ST LI2BEIIFHRERAET-H2V,

BofDEH LW GCHBBO~ A 7 uar Ba—X L IHEHSORBIZLY, GC OA—T
VREERGEDOIEHIZ OCUTIRBRETED L IR oT, ZTHIZ—ERB LN T LEE
FUHEE~REAHT 2E COMBEROEMRER2O0BEREDOBM TH-T, BAITIARIR
T b AR R DB ML S (volatile organic compound, VOC) @ b F v ZIZHIA
L, ZhaEREA—T > T v 2 (crygenic oven trapping, COT) &%k Lz, Z0OF
ETHE, 5mL &V RBFED~y RAX—2 (HS) KEF A0, HIHERE OCMHED L
CHENRUTIZHBH LI T L~BAEN, B2 T LAY OORNERIC X BE
h5 (Figl), 20k, E—7 3BV —TTHRELRIFE RS, —RIVKERAA
sAbHigg (FID) #AV3icb#b 53, COTGC TidfEskd HS-GC L8425 &, £ 10
B0 D 50 [FRE, BENEV,

Frtd, BPEELLELERCORRE 2D 7 oakL s - AFLrvral) FOBRE
SRR ZAFRRBELN, ASTEOFMEESILZ D, £0O%, —#EO VOCs?”
DIZONT Y, REEFRHWESWEOEEEHESL LT,

(]

AGHTTIE, VA BB SRR AL L ITRBER AT S (Figl), AR
BEMEVR, TRILKBY X OWRIZEL 2D, RILIRBY AR NZHNETF 2—T TGCE
BOREICERS Sh, BHEBEIOY L /A FALVTICED, RILKREET R (£ I3REZER)
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EPEYRMETENL, A7 242 BHOBREICAHT 5, Bx OFERETIE COT'GC &
BL L THP-6890 ) —XL B GC-14A 2V THI 2T TW5, WTFEROEE Y FID
LERY RHHE (NPD) OfF 2L T35, it GCEBTY, v/ ZaaPa—#
W@ L2 LWBBTHIIE, RO COT BBOA 7 a U MHICERY i aEMRTE
Bo ZOFATa OMEIT 20 FHEE L EMTH 5,

[5347 H ]

WA T ADRRE T O

S¥retg: VOC Wl eh T A% BIRT 5, BRAIL, BRI IXFYES Y —IFA5HL
T—HEDOHGEIT> TS, ERELE—EOD/HFTORKREE, HFLHZE 032 mm, BX30m
DAT AT ARTH T LEHCTEREI T, THhHDFEMIZHOVTIITRICE L H TS
67, 517 AORR TR LD, EANIZH S 2NEEREOMIRTH D, BHHFTIE, O
KBWTAS L% 0 CUTIRGHT DI EBEVOT, h I LrOERBEGELERT S
BEREITH D, Bx OEBRTIE, MESHICTRENEATERLZEERE LY S OICK+E
HHLTS, By AR O LT AOECIIBBEL 2 b h ot XY ETF Y —b T LidH
BIIZFEET RETHID, BRICITHESMVOBRERTH- 7,

HS i & GC ~DREHEA :

ASHTIE, b FREPM S 0BERMEBHOMBICIE, XM HIThI TV A HS B3
WTW5 89, HS HEDE SRS, B+ B LaMicl o TRAEZN, L0bxFrouk
NAGHERIZHT D, NEBEEME THD 05 pug DAFLLIral FEESHEEK 05
mL %, 21 05mL DA T0mL X7V a2—F% ¥ v P4 TAZEMT B, BRIV Y a
VETE AX Yy T DOELRHAD, Vortex I T BT, FO% 55CICREL-E— T
oy 72T 20 00B L, HSEHD 5 ml % 24 ¥ — P DERSOMNVET S ALY TR
BY, RELA—TVBRELY —-30CIZAH L= GC ~FEAT S, 27V v hLRE— FTHEA
TH5, EREBIT ANCEARZTTH1409%, A7y b a2HE, REBRXYYTHX
EEHIT 1~3 mVmin OFE TN, A—T L F BB LENRD FID B+ 5, O+ 568
BIZ X > T, HS #IHICBWTHHBIREZHED 5720, EFHERCHBRILA (Fra—L
BOS2E) #mMx2E LVBENERTS 9, HS MHICEIT 2 MIBIRE - MHERER - 5
MHIEDPACEH TR D72, FHREROBETIIBRNTILERD S,
AT IREE -

AP EAT 22, B GC oA —7 VIBEARNT ALENH D, IHEET
BAL-HS KERB A0 AR AT LAV O NS v 7T RBETHY, 9T 3(L88H0
HERICIKF T 5, BIRTIXPEIIZELLEE LY, IFSAAVA~NFT v FENDS, Lk
L, HEVERICT DL, MEPTTAF v 7BBROFRME —27 bHBRT 5, o T v —
TRE—IBEBONNIETREREWVA—T VBENEE LU, FHULELREY A0SR
RBEEXBVWERD RV LTHS, FlziEruouara st ron ¥ L ORF T, 0CH
b—40CE THBEIZOVTRMLEZEZ S, 0CHH—30CETEREEZ TIFAIcohT, v
=7y =TV DL RIFTH 78, —40CTIE, Nv 2 752 RICFR#E— 27 A
RBL, R4 ZEREE —30CLRELEZ, KNICBEBICEENE ¥ ) — L0 T, 7
PREZ—-60CLBREL,

GC hr&ett .

FlziXrmaiivh « 2FLeoPral) FoRTHE, 90 5 A, Rtx-Volatiles
(30 m x 0.32 mm id, film thickness 1.5um, &H: 7z AT AFARY vaxd)
EACREE, 250C ; BRHSREE, 280°C; ~V YV AHKE, 3mVmin, 27U v F L ARET
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1 5BV ®%, 27y FE— RICE Y X FRAH (—30~100T : 10C/min,
100~280C : 20C/min) %177z,

[COT-GC D EF & &7r]

sk HS BT, B2 7Y v M2 0.5~1ml BEOKEE Xy 7 NI 7 bh~HE
ALTWER, P—27i37a— FTHREIEY, VA FRT7XX IV —I 7 L5HVTYH,
7Y v F L RE— T, HS &M% 0.1~0.5 mL LAEAMER, AT 4T ART F¥
S —HF5 AEAVAEASICIIATY v FE— FEFREATE 28020, EARON 1
~B5%DRE U2 GC BT L~ A KA DRBE N, COT-GC #ETiE, 5mL O HS K
HAPEREDS AAV OB RAEL VS v FSTHET, GC 1T L~KBEROBRKVPHEATED
70, AUITLEHAVTATY v NEALEBSICHST, ¥ 10~50 HRESERT 2,
F - AT, MASKEREHL, KEO GCAY ADRWEHIZEEL FS v 7Ehd
DT, E—2 3 e —TL 0 L KEENTWS, COT-GC T3, FID HHEB&EERL
72384, MRS DRHBR I ng/mL TH 5, RIZ, ECDRHBERAVIUL, R
B REII LR T A LD L EbhE, COT VAT LR2REBT2RARELL, BED GC H##E
ROMBICA T a LTI Z KD,

B e LT, RETHRRILRET A2 ERT20T, COPRICKE I D UERDD, &
KPD COBED 3%LL LIz EAKBICEBERITTEVOIREND D, ERZOBRKICE
BAH, FEOHBRBECESIEDEHICE CO: DMRIIFIBERIZFEIZDETHD,

(A) Cryogenic oven trapping : COT
(8) Cryo-focusing

Stainless steel tube
N

Cooling gas
(tiquid CO,0r Ny)
1
Cooling/heating chambar

Solenoid valve GCoven

Fig.1 Schematic diagram of the instrumentation used for cryo-
genic oven-trapping (COT)—capillary GC (A) and for cryo-focus-
ing (B). The COT conditions for analysis of chloroform or
dichloromethane are shown. For cryo-focusing the chamber can be
cooled to —180 °C (minimum) with gas from liquid N, and down to
—90°C with gas from liquid CO,
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B2 ix, EWHEREH O VOCs OF LWatiiEd: LT COTGC L& RS LTz, AoriETil,
5 mL»Fh kD HS &2 o272 GC~EATE D, KEVY—TRt—7»ELhH,
BRENRBLND D LRFICAMY N LOHBELEN TS, COT EBRBEMBIIE, #E
DENL VTN THD, TORLEEND, EEY - BELAZEOHEF CHEEICERAKOEHN
SIETH D EBbh b, I3 purge-and-trap #%X° cryo-focusing IEIXBR MO BM & &
DIFHEES 1D, FAE COTHRICL > TEDLOLNAIRELDLEEZ TS,

B, ERPRBBIEDHL, COTGC L<wAARY hu A N —5ASDYEOHiEY
RATWE, Zhicky, BECHRERIRENICEAT IO LBbIS,

(SUMMARY’

Recently, a microcomputer-controlled device for lowering oven temperature below 0 C
has become available for new types of gas chromatography (GC) instruments. This device
was originally designed for rapid cooling of an oven to reduce the time for analysis. In our
laboratories, we are using it for trapping volatile organic compounds (VOCs) inside a
capillary column at cryogenic oven temperatures; as much as 5 mL of headspace vapor can
be injected into a medium-bore capillary column without any loss, giving sensitivity 10-50
times higher than that by the conventional headspace GC method. In addition to the above
high sensitivity, much better resolution (separation) of compounds can be also achieved,
probably because VOCs are trapped at a cryogenic oven temperature in a quite narrow
zone of the front part of a capillary column. The method is recommendable for wide use in
forensic and environmental toxicology, because it is simple and requires no special GC
operations in addition to the above high sensitivity and high resolution. In this lecture,
some successful data obtained by the present capillary GC with cryogenic oven trapping
are presented for analysis of chloroform, methyene chloride, trichloroethylene, ethyl ether,
solvent thinner components, xylene isomers, cyanide and ethanol in human body fluids.
The difference between the cryogenic oven trapping method and the cryo-focusing method
is also explained.
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