=B R85 2] A|9E (H4%) 255~260, 2006
J. of the Korean Society for Environmental Analysis

A232|d 2ME 2|8 Clo|=

AT’ - 2
FEREHATA

=g 13
SR A

Validation of Simplified Internal Standards for the Screening
Measurement of Polychlorinated Dibenzo-p-dioxins and
Dibenzofurans (PCDD/Fs)

Jaewon Choi’, Byungseok Yoon, and Susumu Fujimaki
Water Analysis & Research Center, Kwater, San 6-2, Yeonchuk-dong, Daejeon 306-711, Korea, JEOL, Japan

Simplification of internal standards was tested using low resolution mass spectrometer (LRMS) to quan-
tify polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/Fs) for screening. Quantitations were car-
ried out by the accredited model using all corresponding congeners and by two simplified model using
selected congeners. Furthermore, relative response factors (RRFs), instrumental limits of detection and
quantification results of simplified method were compared to the data obtained by high resolution mass
spectrometer. Currently, the tested models with LRMS resulted in overestimated values for the tested ref-
erence materials. However, use of simplified model using cheaper internal standard and LRMS indicated

availabilities for screening level.
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Table 1. Combined sets of internal spike.
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Native Congener All IS

48IS 471S

13C-2378-TeCDD

13C.12378-PeCDD
13C-123478-HxCDD
13C-123678-HxCDD
13C.123789-HxCDD

2378-TeCDD

12378-PeCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD

13C_2378-TeCDD 13C_2378-TeCDD

1234678-HpCDD

OCDD 13C-0CDD

13C-1234678-HpCDD

13C.0CDD 13C.1234678-HpCDD

13C-2378-TeCDF

13C.12378-PeCDF

13C.23478-PeCDF
13C-123478-HxCDF
13C_-123678-HxCDF
13C_123789-HxCDF
13C_234678-HxCDF

2378-TeCDF
12378-PeCDF
23478-PeCDF
123478-HxCDF
123678-HxCDF
123789-HxCDF
234678-HxCDF

13C_2378-TeCDF 13C.2378-TeCDF

1234678-HpCDF
1234789-HpCDF
OCDF

13C-1234678-HpCDF
13C-1234789-HpCDF
3C-OCDF

BC_.OCDF

13C-1234678-HpCDF
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Table 2. GC/LRMS conditions for screening measurement
Condition for GC (Agilent 6890, USA)

GC capillary column

: BPX-5 (SGE), 30 m X 0.25 mm ILd., 0.25 um film thickness
Ramp of oven temp.

- Injection port temp.: 280°C

- Temp. program : 100°C (1.5 min)—20°C/min—220°C—2.0°C/min—320°C
- Injection mode : Splitless mode (purge time 90 sec)
- Carrier gas : He 1.0 mL/min with constant flow

Condition for LRMS (JMS-GCmate II, JEOL, Japan)

- Ionizing current : 0.3 mA
- Ionizing energy : 40 V
- Ion source temp.: 280°C

- Accelerating voltage : 2.5 kV
- Detector voltage : 450 V
- Resolution : R>1,000

Measurement of mass :

selected ion monitor (SIM) with 5 function (group window)

- [2Cypl-and [**C,,]-TCDD/E, Pe-, HxCDD
- [*C,yl-and [**C,,]-PeCDE, HxCDF, OCDD/F

- MY, M+2)*
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Table 3. Relative response factors among internal stan-

dard model.

Congener Monitor ion All IS 48IS  47IS
2378-TeCDD 320/322 1.021 1.021 1.021
12378-PeCDD 354/356 0.978 0.814 0.814
123478-HxCDD 388/390 0.868 0.618 0.618
123678-HxCDD 388/390 0.851 0.620 0.620
123789-HxCDD 388/390 0.918 0.643 0.643
1234678-HpCDD 424/426 1.026 1.081 1.026
OCDD 458/460  0.969 0.969 0.921
2378-TeCDF 304/306  0.949 0.949 0.949
12378-PeCDF 340/342 0976 0.849 0.849
23478-PeCDF 340/342 0976 0.811 0.811
123478-HxCDF 374/376  0.956 0.654 0.654
123678-HxCDF 374/376  0.901 0.656 0.656
123789-HxCDF 374/376  0.898 0.558 0.558
234678-HxCDF 374/376  0.893 0.613 0.613
1234678-HpCDF 408/410  0.948 1.226 0.948
1234789-HpCDF 408/410 0978 1.009 0.780
OCDF 442/444 0913 0913 0.707
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Table 4. Instrumental limits of detection (LRMS)

Congener Monitor ion All IS 48IS 47IS
2378-TeCDD 320/322 0.081 0.081 0.081
12378-PeCDD 354/356 0.072  0.080 0.080
123478-HxCDD 388/390 0.135 0.150 0.150
123678-HxCDD 388/390 0.185 0.140 0.140
123789-HxCDD 388/390 0.130 0.135 0.135
1234678-HpCDD 424/426 0.040 0.145 0.040
OCDD 458/460 0.165 0.165 0.205
2378-TeCDF 304/306 0.052 0.052 0.052
12378-PeCDF 340/342 0.066 0.051 0.051
23478-PeCDF 340/342 0.054 0.049 0.049
123478-HxCDF 374/376 0.062 0.040 0.040
123678-HxCDF 374/376 0.056 0.043 0.043
123789-HxCDF 374/376 0.080 0.083 0.083
234678-HxCDF 374/376 0.110 0.074 0.074
1234678-HpCDF 408/410 0.074 0.104 0.074
1234789-HpCDF 408/410 0.080 0.064 0.063
OCDF 442/444 0.102 0.102 0.160
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Table 5. Concentrations among selective internal standard model (LRMS)
c TEF All IS 481S 471S

ongener (WHO1997) Conc. TEQ Conc. TEQ Conc. TEQ
2378-TeCDD 1 45 45 45 45 45 45
12378-PeCDD 1 44.5 44.5 49.5 49.5 49.5 49.5
123478-HxCDD 0.1 52 5.2 65 6.5 65 6.5
123678-HxCDD 0.1 120 12 150 15 150 15
123789-HxCDD 0.1 130 13 160 16 160 16
1234678-HpCDD 0.01 1000 10 355 3.6 1000 10
OCDD 0.0001 7150 0.7 7150 0.7 42000 42
2378 TeCDF 0.1 6.1 0.6 6.05 0.6 6.1 0.6
12378-PeCDF 0.05 10.5 0.5 13 0.6 13 0.6
23478-PeCDF 0.5 15.5 7.8 18 9.1 18 9.1
123478-HxCDF 0.1 51 5.1 60.5 6.1 60.5 6.1
123678-HxCDF 0.1 33 33 40 4 40 4
123789-HxCDF 0.1 7.3 0.7 8.5 0.9 8.6 0.9
234678-HxCDF 0.1 52.5 5.3 64.5 6.5 64.5 6.5
1234678-HpCDF 0.01 435 4.4 410 4.1 435 4.4
1234789-HpCDF 0.01 75 0.8 61 0.6 64 0.6
OCDF 0.0001 1400 0.1 1400 0.1 2950 0.3
PCDDs 8501 90 7934 96 43429 106
PCDFs 2086 28 2082 33 3660 33
PCDD/Fs 10587 118 10016 128 47089 139
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