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A new method for the determination of PCDD/PCDFs by solid—phase microextraction and
high resolution gas chromatography-high resolution mass spectrometry is presented. The

performances of SPME fibers coated with two different stationary phases,

such as

polydimethylsiloxane 7 pm and 100 im film thickness and 85 um polyacrylate were compared. A
7 pm polydimethylsiloxane fiber coating has been evaluated with regard to linear range,

precisiori, and detection limits.

+ The calibration curves for each isomer are linear(r*>099) over concentrations diluted a
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US. EPA method 1613. Precisions of 5~

22%6RSD depending on the isomer were obtained from isoptope spiking water sample. The
detection limits ranging from 0.15 to 59.26 ng/L were obtained for 2,3,7,8—chlorine substituted

PCDD/PCDF from the spiked water samples.

Key words

Solid-Phase Microextraction(SPME), Polychlorinateddibenzo-p-dioxins(PCDDs),

Polychlorinated dibenzofurans(PCDFs), polydimethylsiloxane(PDMS), Polyacrylate(PA)
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Table 1. Recovery and method detection limits
of labelled PCDD/PCDFs by HRGC/
HRMS using 100umm-PDMS.

(Units : ng/L)

Compound Sgi«;ilr;g MDL? Reif,’/se"y log Kow
¥C-2,378-TCDF % 012 80 659
C-1,2378-PeCDF % 013 42 679
¥C-2.3478-PeCDF % 012 34 692
¥C-1,234,78-HxCDF % 013 34 W
C-1,2,36,78-HxCDF % 014 42
¥C-2,346,78-HxCDF % 016 50
*C-1,23789-HxCDF % 015 29
C-1,2,346.78-HpCDF % 013 29 792
C-1234789-HpCDF % 017 143
¥C-2,378-TCDD % 013 63 66
¥C-1,2378-PeCDD B 014 42 6.64°
BC-123478-HxCDD % 012 34 779
¥c-1236.78-HxCDD % 014 34 73
¥C-123,789-HxCDD B 012 73
C-1,2346,78-HpCDD % 04 71 8.2
®C-0CcDD 0 012 25 75¢°

# Method detection limits(ng/L}

% 21 of reference number

% 22 of reference number

4 23 of reference number

4. 2 &

2 47283 Ed e thelSAalRie SPME
F% 88§& HL9M Direct SPME7} Headspace
SPMEXRT} #=A Yvelsth FFAd] e F3
&2 polydimethylsiloxane) polyacrylate) Car-
bowax wo=Z WA YEsTh MDLS Faie
2,3,1,8-TCDFs¥ 0.15 ng/LE 714 w1, OCDF7}
59.26 ng/Lo® 71} &% ow, thol 84l 2378~
TCDD+ 021 ng/LZ 74 w1, OCDD7F 8
ng/LE 7V A4 delht AdEe JdEEA
ZH%RSD)7} thol Sal /= 7.1~229 ng/LE e}
Uy, FEFE 54~175 ng/LE e

HI
>
W]
-
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Table 2. Spiking levels, estimated concentrations,
relative standard deviations and recovery
of water samples analyzed using a 7-

wmPDMS fiber.
Compounds Sfélvi‘ff Essame;md MDL %RSD® Re‘f;;ery
ng/L)  (ng/L)

2378-TCDF 10 11509 015 17546 1159
12378-PeCDF 50 48219 03 5401 %4
234,78-PeCDF 50 4984 045 8T 97
123478-HxCDF 50 47121 118 7216 942
123678-HxCDF 50 48832 121 958 977
234678-HxCDF 50 46815 254 886 936
123789-HxCDE 50 48510 169 5974 970
1234678-HpCDF 50 56362 274 10071 1127
1234789-HpCDF 50 52684 481 10167 1054
OCDF 100 11482 5926 1454 1149
2378-TCDD 0 11911 021 286 1191
1237:8-PeCDD 50 5255 042 7085 1061
123478-HxCDD 50 45211 147 765 %04
123678-HxCDD 50 46974 175 9481 939
123789-HxCDD 50 43106 148 139% 862
1234678-HoCDD 50 40788 117 1481 816

0OCbD 100 100190 843 8720 1002

* average of sixteen determination
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