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Studies on fractionation of PCDDs/PCDF's Isomers by
Multi-dimensional Gas Chromatography.
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Table 1 Operating condition for gas chromatography
(A) For heart-cutting PCDDs/PCDFs congeners by column switching system

Column. . BPX-DXN, 0.25mmliD, 60m length, 0.25mm film thickness
Oven temp. 180°C -~ 20°C/min — 240°C - 3°C/min — 300°C — 5C/min — 320°C
Injector Temperature: 280°C

Mode: splitless for 1.5min at the rate of 20mL/min

Carrier gas: Helium (Electronic Pressure Control mode)

Program: 428kPa — 22kPa/min — 549kPa — 3.3kPa - 825kPa — 5.5kPa — 637kPa (8min)
Auxiliary gas 3 | Gas: Helium (Electronic Pressure Control mode) e

312kPa — 14kPa/min — 389kPa — 0.9kPa — 407kPa — 1.5kPa — 413kPa (8min)
Auxiliary gas 5 Gas: Helium (Blectronic Pressure Control mode)

307kPa — 12kPa/min — 373kPa — 0.7kPa — 387kPa — 1.0kPa — 391kPa (8min)

Heart-cut valve

Timing: Setting to appropriate retention times for fractionation of specific peaks

(B) For identification of fractionated congeners in each fraction

Column SP-2331, 0.32mmlD, 60m length, 0.2mm film thickness
Oven temp. 100°C(1.5min) — 20°C/min — 180°C — 3°C/min — 260°C
Injector Temperature: 280°C

Mode: splitless for 1.5min at the rate of 20mL/min
-Carrier gas: Helium (Electronic Pressure Control mode) 1.8mL
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Fig.3 Heart-cut time-program for fractionation of HxCDF peaks
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Fig.6 SIM chromatograms of heart-cut effect on BPX-DXN and fractionated PCDFs on SP-2331

(A) Before heart-cut on BPX«-DXN

PeCDF /13478/‘!2478
1600000 ": 114678
1200000 {
womo - 3/ /\ &
] JARYA'IY by
PeCD{: u T N ¥ T ] T T T ¥ "t T
80000 "7 (B} After heart-cut Heartcut ' Heartcut
; e e
A00G000 *‘:
4 f
. 1 / AN
21‘,2 21i6 22'.0 22;1 22:8 23i2 2:3'.6 24:0 24'.4 2»1‘.8 25:2

PeCDF {C) SIM Chromatogfam oog Fr-14 on SP-2331
’ W .2}

Unknown

T=43479
:‘ﬁ
R —— P10y ¢
12389
g

1

i T T L T )
25 26 2 29 30 31 32 23

Fig.7 SIM Chromatograms of heart-cut effect on BPX-DXN and fractionated PeCDFs on SP-2331 __"3':1'_: S




72 Bulietin of JESC No.31. 2004
Heartout
HXCDE
" gt i (A) Before heart -cut on BPX -DXN
1§ f\l
won 1 81 1)
. oy H :
400008 — = i i " i :
] / 1 \ / \/\/\ NJK
) 3 / AN /] - .
HXCDF A
00000 | I{\ (B) After heart -cut
] 2
el NN
SRR AN M A
25F.B 25’,0 26’.4 2658 2712 27i5 23‘.0 281.4 2Bi8
HxCDF
ey & (C) SIM Chromatogram of Fr -01 on SP-2331
150000 “'i g
100000 -~§ \
i
sao00 :
N Y - _
a0 3 a2 s M 3 3 a7 %8 2

Fig.8 SIM Chromatograms of heart-cut effect on BPX-DXN and fractionated HxCDFs on SP-2331
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Table 2 PCDDs/PCDFs congeners in each fraction

Fraction | PCDDs/PCDFs The Congeners of PCDDs/PCDFs
PeCDFs 1,3,4,6,8, 1,2.4,6,8-
Fre01 HxCDFs 1,2,3,4,6,8-
HpCDFs 1,2,3,4,6,7,8-, 1,2,3,4,6,7,9
HpCDDs 1,2,3,4,6,7,9- '
PeCDFs 1,3,6,7,8-, 1,3,4,6,7-,1,2,36,8-, 1,34,7,8,12,486,7-
Fr-02 HxCDFs 1,2,3,4,6,8-, 1,2,4,6,7 8-
HpCDFs 1,2,3,4,6,7,9-, 1,2,3,4,6,89
PeCDFs 1,3,6,7,8-, 1,3,4,6,7-, 1,2,3,6,8-, 1,3,4,7,8, 1,24,6,7-
Fr-03
HxCDFs 1,3,4,6,7,8-, 1,2,4,6,7,8-, 1,3,4,6,7,9
Fr-04 PeCDFs 1,3,6,7,8-, 1,2,3,6,8,1,3,4,7,8-, 1,2,4,7,8-,1,3,4,6,7, 1,2,4,6,7-, 1,4,6,7,8-
HxCDFs 1,34,6,7,8-,1,3,4,6,7,9, 1,2,46,7,9
PeCDFs 1,3,6,7,8-, 1,2,3,6,8-, 1,3,4,7,8", 1,2,4,7,8-, 1,3,4,6,7-, 1,2,4,6,7-, 1,3,4,7,9-,
Fr-05 1,46,7.8
HxCDFs 1,2,46,7,9-,1,2,4,6,8,9
PeCDFs 1,2,4,79-, 234,68, 1,34,69-
Fr-06
HxCDFs 1,2,3,4,8,7-, 1,2,3,4,7,8-
Fy-07 PeCDFs 1,2,4,7,9-, 2,3,4,6 .8, 1,3,4,{6,9-, 1,2,3,4,6-
HxCD¥Fs 1,2,3,4,7,8-,1,2,3,6,7,8-, 1,2,3,4,7,9
PeCDFs 1,2,3,4,7, 2,3,4,6,8-, 1,2,3,4,67, 1,2,3,4,8-, 1,2,4,6,9", 2,3,4,7.8-, 2,3,4,6,T-,
Fr-08 1,2,3,6,9-,1,2,4,8,9-
HxCDFs 1,3,4,6,7,9-, 1,2,4,6,7,9-, 1,24 6,89
Fr-09 PeCDF '1,2,3,4,7-,1,2,3,4,8-,1,2,3,8,9
Fr-10 PeCDFs 1,2,3,6,7-, 1,2,3,7,9-, 1,2,6,7,8"
HxCDFs 1,2,3,6,7,9-,2,3,46,7.8-
Frii PeCDFs 1,2,3,7,9-, 1,2.3,6,7-
‘ HxCDFs 1,2,3,6,7,9-, 2,3,4,6.7,8-, 1,2.3,6,8,9
Fr-12 PeCDFs 2,3,4,78,2,3,4,6,7,1,2,6,7,9
- Fr-13 PeCDFs 2,3,4,7,8-, 2,3,4,6,7-
Fr14 PeCDFs 1,3,4,7,8, 1,2,4,7,8-, 1,3,4,7,9, 1,46,7,8,1,2,3,89
‘HxCDPs 1,2,36,7,8,1,2,84,7,9,1,2,3469
PeCDFs 1,2,3,6,7-,1,26,7.8-,1,23,7,9-,1,2,3,4,9
Fr-15 HxCDFs 1,2,3,7,8,9-, 1,2,3,4,8,9-
HpCDFs 1,2,3,4,6,8,9
PeCDFs 1,2,3,7,8-,2,3,4,7,8
STD* HxCDFs 1,2,3,4,7,8-, 1,2,3,6,7,8-, 2,3,4,6,7,8-, 1,2,3,7,8,9
HpCDFs 1,2,3,4,6,7,8-, 1,2,3,4,7,8,9-
HpCDDs 1,2,3,4,6,7,8
STD*: The standard solution of 2,3,7,8-chlorinated congeners (Wellington)
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