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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 &4

HRGC/HRMS ¢ AR&3k Az Sp2331, DB,
DB-17, DB-DIOXIN 4 7]2] A=
S Ao ERSIMAC 93 EA8 sk
HRGCHRMS %71S- Table 16] U)ot

Table 1. HRGC/HRMS conditions for determination of

PCDDs/PCDFs
GC  Instrument HP6890
Injector Splitless

He, 18mymin(SP-2331, DB-17),
Iml/min (DB-5, DB-DIOXIN)

Sample volume 2L

Column SP-2331:60m x 0.32mm % 0.20 /m
DB-5:60m x 025mm x 0.25m
DB-17:60m x 0.32mm x 0.25(m

Carrier gas

DB-DIOXIN:60m » 0.25mm x 0.15m

SP-2331:120 T3min) 200 IO Jinin,
3min) 265 C(3 /min, 15min)
DB-5:160 T3min) 200 (40 Tfinin,
2min) 306 T(2 (/min, Imin)
DB-17:160 ((3min) 220 (40 Tfinin,
2min) 280 C(2 C/min, 23.5min)
DB-DIOXIN: 140 C(Imin) 200 T(20 T
/min, Imin) 260T @7 /min, 50min)

Temp. program

MS  Instrument VG Autospec Ultima

Ionization mode  Electron impact(EI)

Detection mode Selected ion monitoring(SIM)
lonization voltage 33V
Accel. voltage 7KV

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 A - - - A
1,23,7.8 A 0 A
1,23,4,78 A A o o o
1,2,3,6,7,8 A A 0 0 0
1,2,3,7,8,9 0 0 o
PCDFs
23,78 - - 0 A
1,23,7.8 A A
234,78 - - 0 0 o
1,234,7.8 - - A - A
1,2,3,6,7,8 O A
1,2,3,7,8,9 0 0 0 - o
234,678 - A A 0
Congener DB-DIOXIN  SP-2331  SIL 88 Smectic
PCDDs
23,78 o o A o
123,78 o 0 o
123,478 o 0 A
1,2,3,6,7,8 0 0 0 A
1,2,3,7,8,9 o o 0 o
PCDFs
23,78 0 A A
1,23,7.8 A O
234,78 - o 0
123,478 o 0
1,2,3,6,7,8 A A A 0
1,2,3,7.8,9 A 0 0 0
234,678 o o 0

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 156087.49 100732.71 109476.43 28.1

Fish 28.29 27.63 31.14 31.13 31.87 6.4

Paper mill incinerator 37.51 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 71544 703.95 18.0

* . Quantified half the level for 1,2,3,7,8-PeCDF and 1,2,4,7,8-HxCDF
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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 2.31 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 Z=o| ny ot 2,3,7,8-TCDF2] 7% DB-5 Zgo] SP-2331 ZHz}

Fig. 29| SP-2331 #H#LS 7]Fo 7 2378-TCDF, e AolE Hola 3o HE e BHY 7=

ol
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Fig. 2. The quantitative ratio of other columns to SP-2331 on 2.3,7,8-TCDF, 1,2,3,6,7.8- HxCDF

1,2,3,7.8-PeCDD.
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Table 5. I'-TEQ level(pg) of samples using two columns
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vERASITE 29l
- A o] el Table 29 AHZ 083
Halso] ko Ade] AAgs $AHo R A
1 *xﬂ el Al DBSghe ARl
R rel ABr} vt Ak
AZFR w7k 73S Table 3
o vehd ml9} o] RSD7} 224 ~281% 2 T2 A&

g
(37
Y
T

DB-5/DB-DIOXIN

o3k

Samples SP-2331 Sp-2331* DB-5+DB-17  DB-3+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 2951 29.69 28.28 3.1
Paper mill incinerator 3751 36.08 37.50 47.18 37.53 11.6
Ambient air 42242 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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Fig. 4. HRGC-HRMS (ED-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 (ED)-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 (EI)-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 (ED)-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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