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Abstract : The analysis of polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzo furans(PCDFs)
was performed by using four different gas chromatographic columns (SP-2331, DB-5, DB-17 and
DB-DIOXIN). The data reported is pertaining to flue gas, fly ash, ambient air, soil and fish. The
difference in quantification of samples according to four columns was observed, it was noted that major
difference was observed in the flue gas when compared with soil, fly ash, ambient air and fish. The
quantification of the same samples according to four columns it was also found that DB-5 column have
the highest concentration whereas SP-2331 column showed the lowest concentration. The quantification of
DB-17 column for 1,2,3,6,7,8-HXCDF was found to be twice and three times higher when compared with
other columns, whereas the quantification of DB-DIOXIN column for 1,2,3,7,8-PeCDD was also found to
be over estimated twice when compared with other columns.
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Fig. 1. Schematic diagram for analytical procedure.
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2.1.3 HRGC/HRMS 24

HRGC/HRMS®|

AMRE A-LS SP2331, DB-5,

DB-17, DB-DIOXIN 47]¢] Mz t& 7|dze 2
S AMgdon ELSIMYO oa) E48 $asoh
HRGC/HRMS Z7A-& Table 1] JERAAT

Table 1. HRGC/HRMS conditions for determination of

PCDDs/PCDFs
GC Instrument HP6890

Injector Splitless

Carrier s He, . 1.8ml/min(SP-2331,  DB-17),
1ml/min (DB-5, DB-DIOXIN)

Sample volume  2pL

Column SP-2331:60m x 0.32mm x 0.20im
DB-5:60m x 0.25mm x 0.25/m
DB-17:60m x 0.32mm x 0.25/m
DB-DIOXIN:60m % 0.25mm x 0.15zm

Temp. program SP_.2331:12,0,°C(,3,mj1.1) 200.°C(10°C/m1'n,
3min) 265 C(3 C/min, 15min)
DB-5:160C (3min) 200°C (40 C/min,
2min) 306 C(2C/min, lmin)
DB-17:160C(3min) ~ 220°C(40C/min,
2min) 280°C(2C/min, 23.5min)
DB-DIOXIN:140C(1min)  200°C(20TC
/min, Imin) 260C(2C/min, 50min)

MS Instrument VG Autospec Ultima

Ionization mode  Electron impact(EI)

Detection mode  Selected ion monitoring(SIM)

Ionization voltage ~ 35eV

Accel. voltage TkV

Resolution >10000 (10% valley)
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Table 2. Separation of toxic congeners of PCDDs and

PCDFs on capillary gas chromatographic

columns of different polarity®

Congener  DB-1 DB-5 DB-17 DB-210 DB-225
PCDDs
23,78 N - - ; A
1,2,3,7,8 A O A - -
123478 & A 0 o o
123678 & A o o o
1,2,3,7,8,9 - - O O O
PCDFs
2,3,7,8 - - (@) A -
12378 A A . . .
2,3,4,7,8 - - (@) O (@)
1,2,3,4,7,8 - - A - A
123678 O A . . .
123789 O 0 0 - o
2,3,4,6,7,8 - A A (@) -
Congener DB-DIOXIN SP-2331 SIL 88  Smectic
PCDDs
23,78 o o A 0
1,2,3,7,8 - (@] @) (@)
12,3,4,7.8 - o o A
1,2,3,6,7,8 o o o A
1,2,3,7,8,9 (@] (@] @) (@)
PCDFs
2,3,7.8 o A A .
1,2,3,7,8 A - - O
2,34,7,8 - O (@] -
12,3478 o ; . o
1,2,3,6,7,8 A A A O
1,2,3,7,8,9 A O (@] O
234,678 o o o -

O : Baseline separated. A : Partially separated.
- Co-elution with other congener.
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Table 3. I-TEQ level(pg) of samples on SP 2331, DB-5, DB-17 and DB-DIOXIN columns

Samples SP-2331 SP-2331° DB-5 DB-17  DB-DIOXIN  RSD(%)
Hazardous waste incinerator 64.71 60.37 104.41 75.66 78.45 224
Clinic incinerator 86878.91 79842.64 15608749 10073271 109476.43 28.1
Fish 28.29 27.63 31.14 3113 31.87 6.4
Paper mill incinerator 3751 36.08 65.34 39.66 50.35 26.8
Ambient air 42242 392.90 546.29 457.34 504.51 133
Soil 1576.10 1404.71 1870.16 2083.11 1739.61 15.1
Fly ash 565.17 539.65 835.09 715.44 703.95 18.0
* : Quantified half the level for 1,2,3,7,8-PeCDF and 1,2,4,7,8-HxCDF
B Aol A% 74 Algd A ©E Pk Ehpr] wiel BaAE B35l s A8 54
zkolE Table 39 UEMITE 3o 715 &7 2 HY < uste] ZYPS AdE Fart gtk
729 A% 60.37~104.41pg-TEQZ Ueh} 2z 24 Table 39] UERd vle} 7ro] Azt wj7pae] A
of wa} 1 FFghe HIl 40pg-TEQ °lF ztol7t v A wet AR} g & AolE Kol glont
Eigon, Y A74=29 AXTY A4E wpriaE ojfel disire 23 FFHol wE AFX Wt A
O el B2 Aolg BRIt 1Y olfe oz AA etk
27.63~31.87pg-TEQ MY E ZHW F& Xole IA Z} ol dAel wE AY FFgA] WstE AvRT] 9
UehdA ekt zF A8 A Aole 4= 3] Table 49 SP-2331 ZH 9] % AE sz W
w7k, B9, A7, ti7] 2ea of £22 UE A A4 ujrtze} ofFol it 7t oA Ak
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Az BAS Zkx] k& 57h9) wI2,3,7,8-X|8HA|7) 3} AME 23,78-TCDF wo] 15 d 7AZH7] wjo|t)
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Table 4. The quantitative ratio of other columns to SP-2331 in clinic incinerator and fish

Clinic incinerator Fish
Congener DB-5 DB-17 DB-DIOXIN DB-5 DB-17 DB-DIOXIN
2378TCDF 10.24 1.00 1.00 1.15 1.00 1.01
12378PeCDF 0.64 1.16 0.62 0.85 1.23 1.00
23478PeCDF 1.37 1.00 1.28 1.07 1.01 1.01
123478HxCDF 2.15 0.98 0.92 1.04 0.80 0.83
123678HxCDF 1.11 231 1.00 0.90 2.79 1.61
234678HxCDF 1.43 1.03 1.07 0.96 0.99 0.98
123789HxCDF 1.02 1.08 1.00 1.15 1.26 0.88
2378TCDD 1.00 1.40 0.93 1.34 1.41 1.33
12378PeCDD 1.00 0.99 2.16 0.92 1.03 1.49
123478HxCDD 0.98 1.03 1.22 0.95 0.95 1.02
123678HxCDD 1.03 1.02 1.00 0.96 0.95 1.07
123789HxCDD 232 0.97 0.99 0.96 1.01 1.24
3.3 2} 29| L I} 2,3,7,8-TCDF2] 7% DB-5 o] SP-2331 ZAA
Fig. 20 SP-2331 AL 7|F22 23,78-TCDF, BE AolE Holx glom HE Fov WY &=
1,2,3,6,7,8-HXCDF, 1,2,3,7,8-PeCDD ©]AdAl|o] tj3st A wi7k2ot 74 =1, feljEE A4 E wizlks, g,
P8 YA E 7 A8l ds) dehhio 270, B, ofF £oz deyth 272 wjrhsst
ratio ratio
12.0
10.0 3.0
8.0
2.0
6.0
4.0
1.0
2.0
0.0 0.0
HWI Cl F PMI AA S FA HWI Cl F PMI AA S FA
2,3,7,8-TCDF 1,2.3,6,7,8-HxCOF
ratio
25 M 0B-5
[] O oe-17
2.0
O pBe-DIOXIN
1.5 HWI : Hazardous waste incinerator
Cl : Clinic incinerator
1.0 )
F : Fish
0.5 PMI : Paper mill incinerator
AA : Ambient air
0.0 S @ Soil
HWI ¢] F PMI AA S FA FA : Fly ash
1,2,3,7,8-PeCDD

Fig. 2. The quantitative ratio of other columns to SP-2331 on 2,3,7,8-TCDF, 1,2,3,6,7,8- HXxCDF and
1,2,3,7,8-PeCDD.
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Table 5. I-TEQ level(pg) of samples using two columns

DB-5 ZHL 7} 94 Fol W o] A(tetra-, penta-,
hexa-CDDs/CDFs)9] ion set time®] AE ZHX|A] 7]
ol 4~8924 FAEY 1367) oAAE EUH
= d %o o]&3skar QT SP-2331 ZHL 237.8-
284 8] FElse] e Aol Hlg] FHolur] wiel
=4 WhE E98E 3 AlRY FE AREEo] Xth
SE SP233l AP AIFHOR SHo] g E3
A9 1 A w2 Ao B2 Fook #rt
ok w3k FF4d0)7] Wil
A% ¢ glo] 194 IjE 7=rt
a e ud 7}Xlﬂ 101
OCDF, OCDD
$71% gt
olgjgt olfE
sl 7zt Ay 2378-28A2 fE A
oE 7 Helel Fua o8l B8 A
tole 797t S7keta vk wie S
DB-5/DB-17, DB-5/SP-2331 & DB-5/DB-DIOXIN
HE 2ot B4E s34 "ok
Table 591 HZ T2 7/] A8 tio= SP-2331
1S o] &gt A ARl 7t Age] ZFe s B
AHRE Jepiich zddl gt FEe 174
-"]%‘ril ] EH?SH Table 29| A5 o]&3to o]
7434,] ez LA o7 ALR-
o] thaiA= DB-53kS AHE-3SATh
75‘-% 2o A7t HIsg A
53] &7 w7} HS- Table 3
o] veht uhe} Zo] RSD7} 224~28.1% 2 ThE A8

oln o k
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Samples SP-2331 SP-2331" DB-5+DB-17  DB-5+DB-DIOXIN  DB-5+SP-2331  RSD(%)
Hazardous waste incinerator 64.71 60.37 68.02 71.70 64.71 6.4
Clinic incinerator 86878.91 79842.64 87886.76 95489.63 86872.94 6.4
Fish 28.29 27.63 29.51 29.69 28.28 3.1
Paper mill incinerator 3751 36.08 37.50 47.18 37.53 11.6
Ambient air 422.42 392.90 416.61 462.47 423.07 5.9
Soil 1576.10 1404.71 1794.80 1660.05 1576.18 89
Fly ash 565.17 539.65 638.57 687.83 565.18 10.3

* : Quantified half the level for 1,2,3,7,8-PeCDF and 1,2,4,7,8-HxCDF.
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Fig. 3. HRGC-HRMS (ED)-SIR chromatogram of TCDF of a clinic incinerator emission extract on SP-2331, DB-5,

DB-17 and DB-DIOXIN GC columns.
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SP-2331 GC column
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Fig. 4. HRGC-HRMS (EI)-SIR chromatogram of PeCDF of a clinic incinerator emission extract on SP-2331,
DB-5, DB-17 and DB-DIOXIN GC columns.
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Fig. 5. HRGC-HRMS (EI)-SIR chromatogram of HXCDF of a clinic incinerator emission extract on SP-2331,
DB-5, DB-17 and DB-DIOXIN GC columns.
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Fig. 6. HRGC-HRMS (ED-SIR chromatogram of TCDD of a clinic incinerator emission extract on SP-2331, DB-5,
DB-17 and DB-DIOXIN GC columns.
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Fig. 7. HRGC-HRMS (EI)-SIR chromatogram of PeCDD of a clinic incinerator emission extract on SP-2331, DB-5,
DB-17 and DB-DIOXIN GC columns.
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Fig. 8. HRGC-HRMS (EI)-SIR chromatogram of HxCDD of a clinic incinerator emission extract on SP-2331, DB-5,

DB-17 and DB-DIOXIN GC columns.
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