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Uncertainty Assessment for PCDDs/Fs Measurement using
Large Volume Sampler

Jaewon Choi', Bushik Moon, and Jaehee Lee
Water Analysis & Research Center, K water, ShintanjinRo 560, Daedeok-gu, Dagjeon 306-711, Korea

Uncertainties in measurements of polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/FSs) in ambi-
ent waters were estimated using large volume water sampler with polyurethane foam. According to the guid-
ance of uncertainity measurement by International Standardization Organization, optimal procedure model was
set up and then calculation and combination of each uncertainty source were performed. Factors affecting
PCDD/F concentrations in ambient waters were selected as uncertainties of sampling, spike of internal stan-
dards, extraction of polyurethanefoam (PUF), and instrumental analysis. The mgjor factor for each uncertainty
procedure was instrumental analysis, and in the order of extraction of PUF, spike of internal standards and sam-
pling. Relative amount of the uncertainty in the present study was estimated to be 13% to the measured con-
centrations of PCDD/Fs, consistent with the values for serum analysis in an earlier study.
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¥ F9d(labelled compound stock solution, clean
up standard spiking solution, internal standard
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Fig. 1. Large volume sampler system FS-142K (Advan-
tec, Tokyo, Japan).
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MAT95XP(Thermo, Bremen, Germany)o|it}. 2
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SIitH(Table 1). 717184 &, HAEd Aol H
2], AFA 2 dgwyE TFELS] dH 52
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Factor, TEF)



W
1

e TPEAE 283 vels

<Al TR SEEsee] 4 93

Table 1. Instrumental conditions of gas chromatograph with high-recolution mass spetrometer (GC-HRMS) for the

analysis of PCDD/Fs

Condition
Column SP2331, 60 m X 0.25 mm Id. X 0.2 um film thickness
Carrier gas He : 1.0 mL/min
Injection port temp. 255°C
GC Injection mode Splitlless 3 min, Purge off time : 3 min
Oven temp. rampin 120°C (2 min) — 20°C/min — 220°C (0 min)
p. ramping — 2°C/min — 260°C (28 min)
Interface temp. 260°C
Tonization mode EI
MS Electron energy 42 eV
Ton source temp. 255°C
Detection mode SIM (3 function)
A, G 1 Water sample by
Ci=— X=X 2 large volume sampler
Ali RRFi V\/| Fifteen Internal Standards
l 15C, ,~PCDD/Fs
. 7} o)A | Az
G;: 2t obdAlel telsal A3 pg) Drying in room temp.
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A AR A7 WREEEE AdElelee] 3= l
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Fig. 2. Procedures for PCDD/F analysis in ambient water
sample using large volume sampler.
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Fig. 3. Fish bone diagram of the uncertainty factors of PCDD/F measurement using large volume sampler.

Table 2. Summary of uncertainty factors in the PCDD/Fs measurement for ambient water

Method of uncertainty

Procedure Uncertainty factor Type

measurement

D Sampling u(S) Flow meter of LV smapler u(S) Provided value by manufacturer B

@ Extraction u(E) Recovery rate of ASE u(e) Cited value from reference B

Concentration of IS u(c) Provided value by manufacturer B

@ Internal standard M . Repeated X A
u(C) icro syringe u(w) epeated measurements

Balance u(Mw) Provided value by calibration report B

@ Averaged RRF of Conc. of calibration standard #(Cuvs) Provided value by manufacturer B

Calibration u(GC) Calibration curve u(RRF) RSD from RRF calculation A
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Table 3. Relative response factors of each PCDD/F congener and uncertainties in GC-HRMS measurements

Congener g;‘; STI?I(%‘;’;;“O“ u(RRF)/RRF w(GC)/GC Dfiir;ism"f
2,3,7,8-TCDF 1.14 0.05 0.044 0.050 158
1,2,3,7,8-PeCDF 1.05 0.05 0.048 0.054 151
2,3,4,7,8-PeCDF 11 0.04 0.036 0.044 177
1,2,3,4,7,8-HxCDF 1.06 0.05 0.047 0.053 152
1,2,3,6,7,8-HxCDF 0.99 0.07 0.071 0.075 124
2,3,4,6,7,8-HxCDF 1.02 0.03 0.029 0.039 194
1,2,3,7,8,9-HxCDF 1.05 0.04 0.038 0.046 172
1,2,3,4,6,7,8-HpCDF 11 0.12 0.109 0.112 110
1,2,3,4,7,8,9-HpCDF 1.04 0.18 0.173 0.175 104
OCDF 0.46 0.1 0.217 0.219 102
2,3,7,8-TCDD 1.08 0.14 0.130 0.132 107
1,2,3,7,8-PeCDD 1.08 0.04 0.037 0.045 175
1,2,3,4,7,8-HxCDD 1.07 0.03 0.028 0.038 197
1,2,3,6,7,8-HxCDD 0.99 0.03 0.030 0.039 193
1,2,3,7,8,9-HxCDD 0.99 0.06 0.061 0.066 133
1,2,3,4,6,7,8-HpCDD 1.09 0.06 0.055 0.060 139
0CDD 1.23 0.19 0.154 0.156 105
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Fig. 4. Relative proportions of the main uncertainties in PCDD/Fs analysis for ambient water.
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Table 4. Concentrations, combined standard uncertainties and expanded uncertainties for individual congeners

Congener Concentration Combir}egl standard Expanded uncertainties
(pg/L) uncertainties (u(C)/C) (confidence level 95%, k=2)
2,3,7,8-TCDF 0.160 0.065 0.021
1,2,3,7,8-PeCDF 0.000 0.066 0.000
2,3,4,7,8-PeCDF 0.000 0.056 0.000
1,2,3,4,7,8-HxCDF 0.000 0.064 0.000
1,2,3,6,7,8-HxCDF 0.000 0.085 0.000
2,3,4,6,7,8-HxCDF 0.000 0.050 0.000
1,2,3,7,8,9-HxCDF 0.000 0.060 0.000
1,2,3,4,6,7,8-HpCDF 0.000 0.117 0.000
1,2,3,4,7,8,9-HpCDF 0.000 0.181 0.000
OCDF 0.000 0.222 0.000
2,3,7,8-TCDD 0.000 0.138 0.000
1,2,3,7,8-PeCDD 0.000 0.059 0.000
1,2,3,4,7,8-HxCDD 0.000 0.078 0.000
1,2,3,6,7,8-HxCDD 0.000 0.055 0.000
1,2,3,7,8,9-HxCDD 0.000 0.072 0.000
1,2,3,4,6,7,8-HpCDD 0.000 0.072 0.000
OCDD 0.000 0.161 0.000
PCDFs 0.160 0.021
PCDDs 0.000 0.000
PCDFs+PCDDs 0.160 0.021
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