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Results of proficiency testing for determination of dioxins in
fly-ash (1st round) based on ISO/IEC Guide 43-1
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The Japan Society for Analytical Chemistry carried out proficiency testing on the determina-
tion of dioxins (polychlorodibenzo-p-dioxins, polychlorodibenzofurans and coplanar polychloro-
biphenyls) in fly-ash of a waste incinerator. The proficiency testing of analytical laboratories is
based on ISO/IEC Guide 43-1 “Proficiency testing by interlaboratory comparisons”. This test-
ing was carried out from November 2000 to March 2001, with the participation of 41 laborato-
ries. The test results were; 0.987 ng-TEQ/g of total dioxin concentration on the average, 13%
in robust standard deviation. Two labs were judged to be unsatisfactory because of their large z-
score in the robust method (over 3 in absolute value).

Keywords : proficiency testing; dioxins; fly-ash ; GC-MS analysis.
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Chemical composition of homogenized fly-ash that taken in three containers from the V-blender

Sampling

i

Container No. position SiO., % Mn/g kgfl Cu/g kgfl In/gkg Water content, %
| upper 18.5 0.90 5.34 6.30 0.89
lower 18.6 0.92 5.32 6.39 0.89
o upper 18.5 0.89 5.23 6.43 0.92
- lower 18.5 0.89 5.30 6.28 0.90
3 upper 18.6 0.92 5.21 6.63 0.92
lower 18.8 0.91 5.25 6.51 0.90
Average 18.58 091 5.28 6.42 0.90
O,-1 0.1169 0.0138 0.0524 0.132 0.0137
RSD, % 0.7 1.5 1.0 2.1 15

0,-1: standard deviation; RSD: relative standard deviation ;

Analytical method:

alkali fusion-gravimetry for SiO.; ICP-atomic emis-

. . . . . Lo
sion spectrometry for metallic elements; Drying condition for water content measurement: at 105C for 2 hrs
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Table 2-1 Statistical analysis of the analytical results

(1)PCDD-PCDF isomers (unit for Average, Median, U95%, SD, NIQR/ng g7 1)

TEF N |z|=3 Average Median U95%  SD NIQR U95%CV% RSD, % CV%rob

PCDD isomer .
0.0133 0.0130 0.0010 0.0034 0.0029 8 25 22

2,3,7,8-Te 1 41 1

1,2,3,7,8-Pe 1 41 2 0.1010 0.0930  0.0096 0.0319 0.0204 9 32 22
1,2,3,4,7,8-Hx 0.1 41 4 0.2123 0.2030  0.0208 0.0693 0.0467 10 33 23
1,2,3,6,7,8-Hx 0.1 41 2 0.9210 0.9150 0.0413 0.1378  0.0982 4 15 11
1,2,3,7,8,9-Hx 0.1 41 3 0.6283 0.6050 0.0862 0.1206 0.0778 6 19 13
1,2,3,4,6,7,8-Hp 0.01 41 2 12.3498 12.1500 0.8128 2.7071 1.2231 7 22 10
Oc 0.0001 41 0 27.9756  28.0000 1.0809 3.6029 3.8918 4 13 14
PCDF isomer

2,3,7,8-Te 0.1 41 2 0.0738 0.0725  0.0060 0.0199 0.0151 8 27 21
1,2,3,7,8-Pe 0.05 41 0 0.3011 0.3135 0.0211 0.0704 0.0689 7 23 22
2,3,4,7,8-Pe 0.5 41 1 0.3589 0.3575  0.0209 0.0697  0.0500 6 19 14
1,2,3,4,7,8-Hx 0.1 41 0 0.6570 0.6350  0.0359 0.1195 0.1286 5 18 20
1,2,3,6,7,8-Hx 0.1 41 1 0.7065 0.7055  0.0354 0.1180 0.10675 5 17 15
1,2,3,7,8,9-Hx 0.1 41 5 0.1523 0.1240 0.0373 0.1242 0.0256 24 82 21
2,3,4,6,7,8-Hx 0.1 41 1 1.4090 1.3900 0.1007 0.3357 0.2372 7 24 17
1,2,3,4,6,7,8-Hp 0.01 41 1 4.2670 4.2050  0.2575 0.8582 0.5300 6 20 13
1,2,3,4,7,8,9-Hp 0.001 41 2 1.4278 1.3900 0.1088 0.3628 0.2261 8 25 16
Oc 0.0001 41 1 9.4222 9.6500 0.4243 1.4144 1.2062 5 15 13
TEQ Dioxin 41 2 0.9683 0.9709 0.0446 0.1486 0.1259 5 15 13

TEF: toxicity equivalency factor; N: number of laboratories; z: z score; U95%: uncertainty for average of whole data; SD: stan-
dard deviation; NIQR: normalized interquartile range; U95%CV% : U95% /average (%); CV%clas: SD/average(%); CV%rob:
NIQR/median (%); TEQ: toxicity equivalency quantity

Table 2-2 Statistical analysis of the analytical results

PCDD-PCDF homologues (unit for Average, Median, U95%, SD, NIQR/ng g_l)

N  |4=3 Average Median U9%  SD NIQR U95%CV% RSD, % CV%rob

PCDD homologue

TeCDD 41 0 4.2890 4.1750 0.2590 0.8635 (.8488 6 20 20
PeCDD 41 2 10.5718  10.3500 0.5962 1.9873 1.865 6 19 17
HxCDD 41 1 30.6598  30.5500 1.1941 39802 3.0023 4 13 10
HpCDD 41 2 229500 22,4000 1.4243 4.7477 2.3351 6 21 10
OcCDD 41 1 27.3841 28.0000  1.6948 5.6493 3.8918 6 21 14
Total PCDDS 41 0 95.8548  94.8750 3.3665 11.2218 10.3634 4 12 11
PCDF homologue

TeCDF 41 0 4.6188 4.6650 0.2243 0.7478 0.7450 5 16 16
PeCDF 41 2 6.4085 6.2000 0.3969 1.3229 0.9637 6 21 16
HxCDF 41 0 9.0861 9.0500 0.4519 1.5063 1.3714 5 17 15
HpCDF 41 2 10.9551 10.9500 0.6458 2.1526 1.3714 6 20 13
OcCDF 41 2 9.2124 9.6500 0.6124 2.0413 1.2602 7 22 13
Total CDFs 41 2 40.2810  40.5600 1.7423 5.8076 4.3588 4 14 11
Total homologues 0 136.1357 136.4900 4.6887 15.6290 14.4850 3 11 11

N: number of laboratories; z: zscore; U95% : uncertainty for average of whole data; SD: standard deviation; NIQR: normalized
interquartile range; U95%CV% : U95% /average(%); CV%clas: SD/average (%); CV%rob: NIQR/median(%); TEQ: toxicity
equivalency quantity
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Table 4 Applied GC column combinations for separation of isomers of PCDD, PCDF and CoPCBs
Analysis 1 Analysis 2 Analysis 3
Type n
object column object column object column

1 Te-Pe-Hx CP-Sil 88 Hp-Oc DB-17 CoPCBs HT-8 2
2 Rix-2330 Rtx-5bms HT-8 1
3 SP-2331 DB-17 HT-8 9
4 SP-2331 DB-17HT HT-8 2
5 SP-2331 DB-5 DB-5 1
6 SP-2331 DB-17 DB-5 4
7 SP-2331 DB-17 DB-5MS 1
8 SP-2331 DB-17HT DB-5MS 1
9 Sp-2331 DB-5MS DB-5MS 2

10 SP-2331 Hx-Hp-Oc DB-17 HT-8
11 SP-2331 DB-17HT HT-8 1
12 SP-2331 DB-17 DB-5MS 1
13 SP-2331 Hx-Hp-Oc-CoPCB DB-MS DB-5MS 1
14 SP-2331 DB-17 HT-8 1
15 DB-17 Te-Pe-Hx-Hp-Oc DB-5 HT-8 1
16 CP-Sil 88 Pe-Hx-Hp-Oc-CoPCB DB-5 HT-8 1
17 Te-Pe-Hx-Hp DB-17 Te-Pe-Hx-Hp-Oc-CoPCB DB-5 - 1
18 BPX-5 Hp-Oc-CoPCB HT-8 — 1
19 Te-Pe-Hx-Hp-Oc SP-2331 DB-5MS - 2
20 CP-Sil 88 DB-5MS — 1
21 DB-5 Te-Pe-Hx-Hp-Oc DB-17 DB-5 1
22 DB-5 DB-17 HT-8 1
23 BPX-5 Pe-Hx RH-17 HT-8 1
24 DB-5 Te-Pe-Hx DB-17 DB-5 1
25 DB-17 SP-2331 HT-8 1
26 SP-2331 Te-Pe-Hx-Hp-Oc DB-17HT DB-5MS 1

Te~ Oc: number (4 ~ 8) of Clsubstitution in PCDD and PCDF molecules; n:
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Zh,

HxCDD,
Hg A MO b,
B DHE G ENOMIBERET 2 LEDNHS 9.

T 7 B3 B AR D EE
2.7% TH5BHH,

1,2,3,4,7

REFHEIL 41 TH DD
13 87/(33 X 41) = 0.027 =
ZHIZDOWTIZZFORERRZEEP L, fHE
EUTCAHLERDLEEZLNS.
M)V%ﬁ%ayﬁﬁwmzx:7mmﬁémﬁLt&
1,2,3,7,8-PeCDD,

,8-HxCDD, 1,2,3,7,8,9-

1,2,3,7,8,9-HXCDF 1275 AN BHEME AL 5

BT L DR DOME L D hE

(5) FAZO= 57 (GC) MEDSIIBIT L LR
BT GC /19 2 O3&IR%E Table 4 1 Z/R- L7z, Hp bk
DF/IRDVIT LN TN LT EDRIDPAZ 5.

BHARRZIE~10g 2R L

7o, ERIT1~10g

890 ICh BT NTOHEEIKH LT 2|2 (i) OoiBr T, BAESECHIDIR ) Ho7z,
BTN 42 SEXFTH 10 2F1 (23.8%)

(2) TEQ RU'&

AERETE 2 AT (4.8%)

Tho7-.
FHEZOWT |23 (Rili) Ths
LB, B BIFRART

(6) #ofth: 7 —r 7y FANL 7 OENLEIL, P
DB (Bl 21X 55%, 114%) ZBRFIEBBEL4Q 70 2wl
110% T, JISHBRERAT =27V TREIN/Z 50~
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Table 6 Examples of syringe spiking and their recoveries (unit: %)

DXNs\Labs A B C

D

E F G H I ]

M3C1e-1,2,3,4TeCDD 133 105
"C1»1,2,3,6,7.8-HxCDD
C1»1,2,3,7,8,9-HxCDD
“Ci1,2,3,4,6,7-HxCDD
YCi+2,3,4,7,8-PeCDF
“C1-1,2,3,6,7,8-HxCDF
¥C192,3,4,6,7,8-HxCDF
PC1-1,2,3,4,7,8,9-HpCDF
YC-2,3,7,8-TeCDD
PC1r2',3,4,4',5-PeCB (123)
"C1+2,3,3',4,4'-PeCB (105)
"C1+2,3,4,4',5-PeCB (114)
¥C12,2',3,4,4',5,5-HpCB (180)
PC102,2',5,5'-TeCB (52)
PC102,2',4',5,5"-PeCB (101)
"C102,2',8,4,4',5-HxCB (138)
"C12,2',8,3',5,5',6-HpCB (178)
"C1p-2,3',4',5-TeCB (70)

83

81

81

78

96
107
134
127

99 72

84

99 94

166

73

78

110
103
109
109

77
88
89
90

102

91 98 83

continued

DXNs\Labs M

\%Y

YBC12-1,2,3,4-TeCDD 111 81 98
%C1-1,2,3,6,7,8-HxCDD
"C1-1,2,3,7,8,9-HxCDD
PC19-1,2,3,4,6,7-HxCDD
PC9-2,3,4,7,8-PeCDF
PC1»-1,2,3,6,7,8-HXCDF
"C192,3,4,6,7,8-HxCDF
“Cie1,2,3,4,7,8,9-HpCDF
¥C4-2,3,7,8 TeCDD
PC102',3,4,4',5-PeCB (123)
%C192,3,3',4,4-PeCB(105)
BC1»2,3,4,4',5-PcCB (114)
PC1v-2,2',3,4,4',5,5-HpCB (180)
"C192,2',5,5"-TeCB (52)
PC12,2'4',5,5'-PeCB (101)
"C102,2',3,4,4',5"-HxCB (138)
"C1»2,2,3,8',5,5',6-HpCB (178)
"C192,3' 4, 5-TeCB (70)

91

129

98

116

98 114

99

110
100

106 92

97 95

102

120% =t 73R T2 bDTHo 7z,

T/, WEREHhOL) VYRS, T HEEYE O —
7 RO V) VAL F NIEEWE O Y — 2
FED 70% LLETHRFNER L2, EWHBEIIH LT
AR Table 6 ISR X912, WFhbHRAL TV 5.
L2aL, SHIERKFBEELRLEHITARINELOTH
A0, BIZIE, #HETMhEnwEnwz b 166% & %
134% L) X9 BfEIZREVWEVA LS. T4, PR
OB B HEFEIE, FREERICOWTEMYL 22H
L RBERETHAIHD, eV HETLRABREND 5.
CHOBRKD—2IZid A T LEMOMIEIC & 5 58O
EVEZOND., SHBATRERETHA).

5 Bz

INETA A F T CEHOGIII DWW TRV ETRMZE

e X N7z ISO/IEC A K 43-1 18D  FE ik £ o

EThHbH. EEICEHELINMHEMNEZET 2REAfPO Y

AFFL HEOPHOBEREL T2 L ) BITFZNETH

D, EXEOGHEEOED —HERLTVDLLDEER

55,

COHEOFE L FEITICHAS SNz 2w ERA M

CIZBMENT=AHHEHICEL EHOEY T 5.

X Bk

1) HAGH bSO EEEEE S BaeRbang
=2 TN, 1M (ARSI LESSCERS QM-
001)

2 HAGHALE AR GERBEMEE SH: I1SO/IEC
HA K431 12RO FFERBHREEF —7 517
YaOF A FF T VHESH, (2001-05-00, HhEH
#F5-]SAC/PTP-1).
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