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The Japan Society for Analytical Chemistry has developed two new certified reference materi-
als (CRMs) for dioxins: coplanar PCBs and 1~ 10 chlorinated PCB homologues. A project
team has been organized to prepare 2 kinds of marine sediment and to certify the concentration
of dioxins and polychlorobiphenyls. An interlaboratory comparison test was performed by par-
ticipants from 24 laboratories. In a statistical analysis, the z scores in robust method were
applied to reject outliers, followed by the usual statistical procedure. The presented CRMs are

expected to be useful for the quality assurance and quality control of dioxins analysis.
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Fig. 1 Plane figure of sampling points at the stirrer

(sampled at 20 cm depth from the surface)
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Table 1 Test results on homogeneity of Stn.2

Sampling Sample Mn/ Ni/ Cu/ In/ Water Ignition
point No. mgkg ' mg kg™ mgkg™' mg kg™ content, % loss, %

1 1 612 21.2 60.2 400 6.36 11.0

1 2 604 20.4 60.9 393 6.39 10.8

2 1 599 20.7 61.1 400 6.32 10.5

2 2 615 20.7 63.3 407 6.36 115

3 1 604 20.8 60.1 393 6.45 10.6

3 2 569 19.5 60.3 395 6.36 11.0

4 1 594 20.3 59.4 396 6.24 10.9

4 2 588 20.3 58.9 400 6.24 10.5

5 1 582 20.0 57.9 394 6.25 10.7

5 2 602 20.4 61.0 398 6.28 11.4
Mean 596.7 20.43 60.32 397.6 6.325 10.90
SD 14.1 0.46 1.45 4.4 0.073 0.34

RSD, % 2.4 2.3 2.4 1.1 1.2 3.1

SD: standard deviation, 6,-1; RSD: relative standard deviation
Table 2 Test results on homogeneity of Stn.6

Sampling Sample Mn/ Ni/ Cu/ Zn/ Water Ignition
point No. mg kg™ mg kg™’ mg kg™’ mg kg ™' content, % loss, %

1 1 470 46.7 254 948 9.22 17.9

1 2 460 44.3 257 924 9.21 18.0

2 1 459 45.3 263 957 9.22 17.3

2 2 452 45.5 260 946 9.21 17.2

3 1 454 46.2 262 932 9.23 17.4

3 2 457 45.6 263 933 9.34 17.7

4 1 446 43.7 257 931 9.16 17.4

4 2 478 46.9 254 929 9.23 17.2

5 1 458 45.0 270 937 9.22 17.7

5 2 459 44.7 263 939 9.27 17.2
Mean 459.4 45.38 260.2 937.6 9.23 17.50
SD 8.9 1.0 5.1 9.9 0.05 0.28

RSD, % 1.9 2.3 2.0 1.1 0.5 1.6

SD: standard deviation, 0, -1; RSD: relative standard deviation
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Fig. 2 Particle size distribution of dried sediment Stn.2
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Solid line: accumuration curve, left side scale; Bar: ratio of the diameter range, right side scale ; Laser light scat-

tering method
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Fig. 3 Particle size distribution of dried sediment Stn.6
Solid line: accumuration curve, left side scale ; Bar: ratio of the diameter range, right side scale ; Laser light scat-

tering method

Table 3 Composition of matrix sediment (Unit: %)

C H N S SiO. Al,Os CaO MgO
Stn.2 3.09 2.18 0.10 0.50 48.5 13.2 5.31 1.97
Stn.6 7.07 3.73 0.27 1.14 42.8 13.8 1.77 1.98
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Table 4 Statistical analysis of the analytical results of sediment Stn.2
(1) PCDD/PCDF Isomers (unit for Average, Median, U95%, SD, NIQR: pg g_l dry)

Compounds TEF N Average Median U95% SD NIQR U95%CV% RSD% CV%rob

PCDD

2,3,7,8Te 1 22 0.523545 0.48825 0.07507 0.16907 0.111658 14 32 23
1,2,3,7,8-Pe 1 23 2.234783 2.175 0.1449 0.335388 0.342851 6 15 16
1,2,3,4,7,8-Hx 0.1 22 2.775455 2.7075 0.2517 0.566793 0.475359 9 20 18
1,2,3,6,7,8-Hx 0.1 24 5.045625 5.0625 0.333 0.792144 0.692189 7 16 14
1,2,3,7,8,9-Hx 0.1 22 5.281364 5.3925 0.318226 0.716726 0.51891 6 14 10
1,2,3,4,6,7,8-Hp 0.01 24 71.61667 69.575 5.440506 12.95358 11.25849 8 18 16
1,2,3,4,5,6,7,80c  0.0001 24 1023.063 1027.5 85.7623 204.1101 173.3715 8 20 17
PCDF

2,3,7,8-Te 0.1 20 8.76575 8.83 0.300561 0.638541 0.683849 3 7 8
1,2,3,7,8-Pe 0.05 22 10.24523 10.2025 0.701323 1.579557 1.26855 7 15 12
2,3,4,7,8-Pe 0.5 22 7.655227 7.5725 0.374788 0.844118 0.759833 5 11 10
1,2,3,4,7,8-Hx 0.1 23 14.66957 14.6 0.6368 1.474074 1.11195 4 10 8
1,2,3,6,7,8-Hx 0.1 23 9.782826 9.88 0.543081 1.257132 0.995195 6 13 10
1,2,3,7,8,9-Hx 0.1 22 0.905795 0.8805 0.081469 0.183489 0.158082 9 20 18
2,3,4,6,7,8-Hx 0.1 23 9.348696 9.32 0.557282 1.290004 1.056353 6 14 11
1,2,3,4,6,7,8-Hp 0.01 24 48.28958 48.275 3.59405 8.557262 7.570526 7 18 16
1,2,3,4,7,8,9-Hp 0.01 24 9.774167 9.38 0.7888 1.878096 1.949619 8 19 21
1,2,3,4,5,6,7,8-Oc  0.0001 24 104.8938 107.75 7.524968 17.91659 17.00357 7 17 16
TEQ total pg TEQg ™' 14.16531 1401275 0501711 1161368 0975671 4 8 7

(2) Homologues (unit for Average, Median, U95%, SD, NIQR: pg g~ dry)
8! g

Compounds TEF N Average Median U95% SD NIQR U95%CV% RSD% CV%rob

PCDD

Te-Cl 24 230.1042 227.25 11.33543 26.98912 22.79498 5 12 10
Pe-Cl 23 85.49783 86.45 4.367249 10.10937 8.877068 5 12 10
Hx-Cl 24 142.625 141 10.23587 24.37112 20.66374 7 17 15
Hp-Cl 24 237.0417 230.25 18.27886 43.52109 48.36983 8 18 21
Oc-Cl 24 1023.063 1027.5 85.72623 204.1101 173.3715 8 20 17
Total PCDDs 1718.331 1722.1 122.0125 290.506 237.0955 7 17 14
PCDF

Te-Cl 20 171.025 174 11.26384 23.92998 11.49015 7 14 7
Pe-Cl 23 116.7696 112.5 7.773048 17.99317 16.3086 7 15 14
Hx-Cl 22 105.5682 106 6.431952 14.48638 12.89862 6 14 12
Hp-Cl 24 97.58958 96.25 6.948706 16.54454 14.62214 7 17 15
Oc-Cl 24 104.8938 107.15 7.524968 17.91659 17.00357 7 17 16
Total PCDFs 595.8461 587.7 36.06276 81.22242 65.38266 6 14 11
Total homolpgues 2314.177 2310.3 162.9486 387.9729 357.39 7 17 15

continued on p. 314
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Table 4 Statistical analysis of the analytical results of sediment Stn.2 (continued)

(8) Coplanar PCBs (unit for Average, Median, U95%, SD, NIQR: pg g~ ' dry)

Vol. 54

(2005)

Compounds TEF N Average Median U95% SD NIQR U95%CV% RSD% CV%rob
3,4,4',5-Te(81) 0.0001 22 23.12405 229 0.96429 2.171825 2.270231 4 9 10
3,3',4,4'-Te(77) 0.0001 21 465.7143 460.5 15.14226 33.26506 25.9455 3 7 6
3,3',4,4',5-Pe (126) 0.1 22 21.50909 21.45 1.275213 2.8721 2.168303 6 13 10
3,3',44'5,5-Hx(169)  0.01 21 4.348095 4.195 0.295336 0.648806 0.489258 7 15 12
2',3,4,4',5-Pe(123) 0.0001 23 68.63913 68.1 6.093567 14.10548 12.6557 9 21 19
2,3',4,4'5-Pe(118) 0.0001 22 2778.409 2735 123.9066 279.069 239.0693 4 10 9
2,3,3',4,4-Pe(105) 0.0001 23 1302.304 1330 56.73384 131.3283 124.1678 4 10 9
2,3,4,4',5-Pe(114) 0.0005 21 84.48571 84.95 4.299882 9.446139 7.26474 5 11 9
2,3'4,4'5,5-Hx(167)  0.00001 23 109.1913 100.4 8.623007 19.96066 24.20345 8 18 24
2,3'4,4' 5-Hx(156)  0.0005 23 247.8043 248.5 10.86163 25.14266 23.53628 4 10 9
2,3,3',4,4',5-Hx(157)  0.0005 23 78.27609 56.05 16.86403 39.03711 49.94509 22 50 89
2,3,3,4,4',55-Hp(189)  0.0001 23 37.85435 38.3 1.946746 4.506357 4.929645 5 12 13
TEQ PCB 2.868369 2.848184 0.144587 0.325646 0.243103 5 11 9

(4) Total TEQ (dioxin & CoPCB) (unit for Average, Median, U95%, SD, NIQR: pg TEQg ' dry)

Compounds TEF N Average Median U95% SD NIQR U95%CV% RSD% CV%rob
Total TEQ 17.03368 16.860934 0.688313 1.593317 1.306878 4 9 8
(5) PCB homologues in number of Cl-substitution (unit for Average, Median, U95%, SD, NIQR: ng g~ ' dry)

ClI-Bs N Average Median U95% SD NIQR  U95%CV% RSD% CV%rob
mono-Cl 13 0.4335 0.455 0.050623 0.083771 0.063566 12 19 14
di-Cl 14 2.619286 2.57 0.224034 0.388071 0.330805 9 15 13
tri-Cl 16 13.22281 12.125 1.958389 3.675655 4.122555 15 28 34
tetra-Cl 15 29.45333 30.2 1.873457 3.382912 2.316563 6 11 8
penta-Cl 14 17.23929 17.25 0.790596 1.369472 1.03782 5 8 6
hexa-Cl 16 12.27438 11.8 1.063504 1.995221 2.053401 9 16 17
hepta-Cl 16 8.788438 8.3775 1.018068 1.910788 1.854177 12 22 22
octa-Cl 15 2.542 2.345 0.333001 0.601302 0.550415 13 24 23
nona-Cl 14 0.222357 0.2175 0.017555 0.030408 0.030486 8 14 14
deca-Cl 13 0.175077 0.168 0.018782 0.031081 0.025575 11 18 15
Total 87.37613 86.788 4.3598 8.182809 7.334237 5 6 8

Table 5 Statistical analysis of the analytical results of sediment Stn.6

(1) PCDD/PCDF Isomers (unit for Average, Median, U95%, SD, NIQR: pg gnI dry)

Compounds TEF N Average Median U95% SD NIQR U9%CV% RSD% CV%rob

PCDD

2,3,7,8-Te 1 21 2.0730952 2.05 0.15924 0.3498302 0.274281 8 17 13
1,2,3,7,8-Pe 1 22 9.1204545 9.28 0.4234 0.955983 0.9433043 5 10 10
1,2,3,4,7,8 Hx 0.1 22 10.486818 10.65 0.7057 1.5894889 1.5873086 7 15 15
1,2,3,6,7,8-Hx 0.1 20 18.2 17.775 0.615 1.3062602 1.149015 3 7 6
1,2,3,7,8,9-Hx 0.1 23 16.297826 15.85 1.0656383 24667552  2.52042 7 15 16
1,2,3,4,6,7,8-Hp 0.01 20 210.3 212.5 6.7659059 14.374136  15.659963 3 7 7
1,2,3,4,5,6,7,8-Oc  0.0001 23  3813.0435 3905 158.70387 367.37007  352.1175 4 10 9
PCDF

2,3,7,8-Te 0.1 21 58.733333 59.15 1.8348899 4.0309532  2.928135 3 7 5
1,2,3,7,8-Pe 0.05 23 50.115217 51.6 3.9736285 9.1982142  7.005285 8 18 14
2,3,4,7,8-Pe 0.5 21 35.383333 34.75 1.6855057 3.7027805  3.03933 5 10 9
1,2,3,4,7,8-Hx 0.1 23 51.158696 51.6 2.9770458 6.8913096  6.0230625 6 13 12
1,2,3,6,7,8-Hx 0.1 23 32.35438 32.8 1.5554579 3.600597 3.3543825 5 11 10
1,2,3,7,8,9-Hx 0.1 20 9,754 2.775 0.2018711  0.4288743  0.3975221 7 6 14
2,3,4,6,7,8-Hx 0.1 21 38.640476 38.75 1.2029821 2.6427551 1.92738 3 7 5
1,2,3,4,6,7,8-Hp 0.01 21 164.80952 165 5.8238371  12.794018 11.8608 4 8 7
1,2,3,4,7,8,9-Hp 0.01 20 40.1875 40.85 1.4693214 3.1215665  2.89107 4 8 7
1,2,3,4,5,6,7,8-Oc  0.0001 23 438 433 13.592875 31.464988  28.9107 3 7 7
TEQ total pg TEQg ™" 58.831602  58.8373  1.8521351  4.1714755  3.0696862 3 7 5

continued on p. 315
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Table 5 Statistical analysis of the analytical results of sediment Stn.6 (continued)
(2) Homologues (unit for Average, Median, U95%, SD, NIQR: pg g ' dry)

Compounds TEF N Average Median U95% SD NIQR U95%CV% RSD% CV%rob

PCDD

Te-Cl 23 653.69565 661.5 29.564234 68.435726  60.41595 5 10 9
Pe-Cl 23 337.41304 333 15.496627 35.871821 29.466675 5 11 8
Hx-Cl 22 471.45455 461.5 16.57122 37.322567 45.311963 4 8 10
Hp-Cl 21 713.40476 711 24.27657 53.331655  50.77905 3 7 7
Oc-Cl 23 3813.0435 3905 158.70387 367.37007 352.1175 4 10 9
Total PCDDs 5989.0115 6015.5 215.26869 498.30716  422.17035 4 8 7
PCDF

Te-Cl 21 1292.8095 1305 87.452778  192.11946 96.369 7 15 7
Pe-Cl 23 563.97826 566.5 36.060386 83.473115  80.616375 6 15 14
Hx-Cl 22 372.79545 374.25 17.390876 39.16864 30.300638 5 11 8
Hp-Cl 20 336.35 335.25 9.1909016  19.526029 15.289313 3 6 5
Oc-Cl 23 438 433 13.592875 31.464988 28.9107 3 7 7
Total PCDFs 3003.9332 3001 150.03489 337.91642  266.96066 5 11 9
Total homolpgues 8992.9447 9012.75 307.40049 692.34344  665.22409 3 8 7

(3) Coplanar PCBs (unit for Average, Median, U95%, SD, NIQR : “!dry)
P g P8 8 Ty

Compounds TEF N Average Median U95% SD NIQR U95%CV% RSD% CV%rob
3,4,4'5-Te(81) 0.0001 22 152.59091 149 8.9152482 20.079388 17.605875 6 13 12
3.3',4,4-Te(77) 0.0001 21 3740.7143 3750 145.19433 318.9682 248.3355 4 9 7
3,3'4,4',5-Pe(126) 0.1 21 125.19048 124.5 4.0218126 8.8352648 7.413 3 7 6
3,3',4,4',5,5'-Hx (169) 0.01 18 38.711111 38.65 1.5844031 3.1580688 2.3814263 4 8 6
2'.3,4,4',5-Pe(123) 0.0001 22 350.38636 360.25 31.057182 69.948609 68.014275 9 20 19
2,3',4,4'5-Pe(118) 0.0001 22 15343.182 15475 758.46918 1708.2639 1528.9313 5 11 10
2,3,3',4,4'-Pe(105) 0.0001 22 71525 7325 440.46285 992.03345 884.92688 6 14 12
2,3,4,4' 5-Pe(114) 0.0005 19 467.39474 4475 23.249447 47.818691 40.586175 5 10 9
2,3',4,4',5,5-Hx(167) 0.00001 22 492.77273 481.75 32.710157 73.671524 55.134188 7 15 11
2,3',4,4',5-Hx (156) 0.0005 16 1208.5 1220 25.336493 47.553479 38.91825 2 4 3
23,3 4,4 5-Hx(157) 0.0005 22 320.34091 284 34.860792 78.515298 82.376963 11 25 19
2,334,455 Hp(189)  0.0001 22 100.29773 101.825 5.1264056 11.545959 10.767383 5 12 11
TEQ PCB 16.593171 16.533175  0.516574 1.1348286 0.8005299 3 7 5

(4) Total TEQ (dioxin & CoPCB) (unit for Average, Median, U95%, SD, NIQR: pg TEQ g ' dry)

Compounds TEF N Average Median U95% SD NIQR U9%%CV% RSD% CV%rob

Total TEQ 75.424773 75.870475 2.5508714 5.7452059  4.525744 3 8 6

(5) PCB homologues in number of Cl-substitution (unit for Average, Median, U95%, SD, NIQR: ng g71 dry)

Cl-Bs N Average Median U95% SD NIQR  U95%CV% RSD% CV%rob
mono-Cl 13 7.999615 7.735 0.822331 1.360799 1.160135 10 17 15
di-Cl 13 42.12308 40.05 5.326954 8.815082 9.525705 13 21 24
tri-Cl 15 145.35 137.5 19.33224 34.90834 43.7089 13 24 32
tetra-Cl 15 210.1667 215.5 14.39639 25.99565 15.10399 7 12 7
penta-Cl 16 94.4 94.975 6.01704 11.29324 6.319582 6 12 7
hexa-Cl 16 43.04063 43.5 3.946908 7.407861 7.181344 9 17 17
hepta-Cl 16 16.43531 16.3 1.726408 3.240255 2.07564 11 20 13
octa-Cl 14 4 4.035 0.486315 0.842396 0.737594 12 21 18
nona-Cl 15 0.998467 0.987 0.116249 0.209912 0.227394 12 21 23
deca-Cl 15 69.38 67.45 4.931684 8.905171 8.117235 7 13 12
Total 633.8938 636.0175 30.15612 54.4531 49.99327 5 9 8

HBS hrot2720TI %W, @ TEQ (toxicity equivalency quantity, FtE%E) : #l
CORTRENTVEHEHBOERIIRDEL ) TH EMEE TEF b H ShHEEOKE 8.

%. @ N: BEEBEZEHOT— 5T, RRWEHFEIEC
@ TEF (toxicity equivalency factor, BYEFMRE): HEHITHHD.

1997 £ WHO $2%1#, TEF (1997). @ Average: FREI L 77— % OF Ml FHEDOTHED
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Table 6 Certified values of PCDDs, PCDFs, CoPCBs and PCB homologues in the marine sediment Stn.2 (JSAC 0451)

(1) PCDDs, PCDFs

Certified value

Number of data

Information

Compounds + uncertainty/ SD accepted, TEF TEQ/

pgg  dry N pg TEQg ' dry
PCDD isomer
2,3,7,8TeCDD 0.524 £ 0.075 0.169 22 1 0.524 = 0.075
1,2,3,7,8-PeCDD 2.23 £0.14 0.34 23 1 223 +0.14
1,2,3,4,7,8HxCDD 2.78 = 0.25 0.57 22 0.1 0.278 £ 0.025
1,2,3,6,7,8-HxCDD 5.05 = 0.33 0.79 24 0.1 0.505 * 0.033
1,2,3,7,8,9-HxCDD 5.28 = 0.32 0.72 22 0.1 0.528 = 0.032
1,2,3,4,6,7,8-HpCDD 71.6 =5.4 13.0 24 0.01 0.716 = 0.054
1,2,3,4,5,6,7,8-OcCDD 1023 = 86 204 24 0.0001 0.1023 = 0.0086
PCDF isomer
2,3,7,8-TeCDF 8.77 £ 0.30 0.64 20 0.1 0.877 = 0.03
1,2,3,7,8-PeCDF 10.25 + 0.70 1.58 22 0.05 0.513 = 0.035
2,3,4,7,8-PeCDF 7.66 £ 0.37 0.84 22 0.5 3.83£0.18
1,2,3,4,7,8-HxCDF 14.67 + 0.64 1.47 23 0.1 1.467 + 0.064
1,2,3,6,7,8-HxCDF 9.78 = 0.54 1.26 23 0.1 0.978 + 0.054
1,2,3,7,8,9-HxCDF 0.906 = 0.081 0.183 22 0.1 0.0906 = 0.0081
2,3,4,6,7,8-HxCDF 9.35 = 0.56 1.29 23 0.1 0.935 £ 0.056
1,2,3,4,6,7,8-HpCDF 48.3 3.6 8.6 24 0.01 0.483 = 0.036
1,2,3,4,7,8,9-HpCDF 9.77 £ 0.79 1.88 24 0.01 0.0977 = 0.0079
1,2,3,4,5,6,7,8-OcCDF 1049+ 7.5 17.9 24 0.0001 (1.049 = 0.075) x 10”*

Reference: PCDDs + PCDFs TEQ total 14.17 + 0.50 pg TEQ g™ ', SD = 1.16
PCDD homologue
TeCDDs 230 =11 27 24
PeCDDs 855+ 4.4 10.1 23
HxCDDs 143 £ 10 24 24
HpCDDs 237 £ 18 44 24
OcCDD 1023 + 86 204 24
Total PCDDs 1720 £ 120 290
PCDF homologue
TeCDFs 171 £ 11 24 20
PeCDFs 116.8 = 7.8 18.0 23
HxCDFs 105.6 £ 6.4 14.5 22
HpCDFs 97.6 £ 6.9 16.5 24
OcCDF 1049 £ 75 179 24
Total PCDFs 596 + 36 81
PCDDs + PCDFs 2310 + 160 388
(2) CoPCBs
. Information
Certified value SD Number of data

Compounds * uncertainty/ peg’ accepted, TEF TEQ/

pgg ' dry N pg TEQg ' dry
3,4,4'5-TeCB (#81) 23.1%1.0 2.2 22 0.0001 (2.31 £0.10) x
3,3',4,4TeCB (#77) 466 * 15 33 21 0.0001 (4.66 = 0.15) x
3,3',4,4',5-PeCB (#126) 215+ 1.3 2.9 22 0.1 2.15 % 0.13
3,3',4,4',5,5-HxCB (#169) 4.35 £ 0.30 0.65 21 0.01 0.0435 + 0.0030
2',3,4,4',5-PeCB (#123) 68.6 £ 6.1 14.1 23 0.0001 (6.86 = 0.61) x
2,3',4,4',5-PeCB (#118) 2780 + 120 280 22 0.0001 0.278 £ 0.012
2,3,3',4,4-PeCB (#105) 1302 = 57 131 23 0.0001 0.1302 £ 0.0057
2,3,4,4',5-PeCB (#114) 84.5* 4.3 9.4 21 0.0005 0.048 = 0.0022
2,3',4,4',5,5-HxCB (#167) 109.2 = 8.6 20.0 23 0.00001 (1.092 = 0.0086) X
2,3,3',4,4',5-CBHx (#156) 248 + 11 25 23 0.0005 0.124 = 0.006
2,3,3',4,4,5-CBHx (#157) 78£17 39 23 0.0005 (3.9 £0.09) x
2,3,3',4,4',5,5-HpCB (#189) 37919 4.5 23 0.0001 (3.79 £0.19) X

TEQ total 2.87 £ 0.14, SD = 0.33

(3) Sum of TEQ PCDDs, PCDFs and CoPCBs

17.03 = 0.69 pg TEQ g™ ', SD = 1.59

continued on p. 317
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Table 6 Certified values of PCDDs, PCDFs, CoPCBs and PCB homologues
in the marine sediment St.2 (JSAC 0451) (continued)

(4) PCB homologues in Cl number

Certified value

Number of data

Chlorobiphenyls +uncertainty/ SD accepted,
ngg ' dry N
mono-Cl-biphenyls 0.434 = 0.051 0.083 13
di-Cl-biphenyls 2.62 * 0.22 0.39 14
tri-Cl-biphenyls 132£20 3.7 16
tetra-Cl-biphenyls 295+ 1.9 3.4 15
penta-Cl-biphenyls 17.24 £0.79 1.37 14
hexa-Cl-biphenyls 123 +1.1 2.0 16
hepta-Cl-biphenyls 88=*1.0 1.9 16
octa-Cl-biphenyls 2.54 £ 0.33 0.60 15
nona-Cl-biphenyls 0.222 £0.018 0.030 14
deca-Cl-biphenyl 0.175 = 0.019 0.031 13
total 87444 8.2 16

Table 7 Certified values of PCDDs, PCDFs, CoPCBs and PCB homologues in the marine sediment Stn.6 (JSAC 0452)

(1) PCDDS, PCDFs

. Information
Certified value Number of data
Compounds + uncertainty/ SD accepted, TEF TEQ/
pgg  dry N pg TEQg ' dry
PCDD isomer
2,3,7,8-TeCDD 2,07 £0.16 0.35 21 1 2.07£0.16
1,2,3,7,8-PeCDD 9.12 = 0.42 0.95 22 1 9.12 = 0.42
1,2,3,4,7,8-HxCDD 10.49 £ 0.71 1.59 22 0.1 1.049 = 0.071
1,2,3,6,7,8-HxCDD 18.20 £ 0.61 1.31 20 0.1 1.820 = 0.061
1,2,3,7,8,9-HxCDD 16.3+1.1 2.5 23 0.1 1.63 £0.11
1,2,3,4,6,7,8-HpCDD 210.3 £ 6.8 14.4 20 0.01 2.103 = 0.068
1,2,3,4,5,6,7,8-OcCDD 3810 = 160 370 23 0.0001 0.3810 + 0.0160
PCDF isomer
2,3,7,8 TeCDF 587 1.8 4.0 21 0.1 5.87 £0.18
1,2,3,7,8-PeCDF 50.1 £ 4.0 9.2 23 0.05 2.51£0.2
2,3,4,7,8-PeCDF 354 +1.7 3.7 21 0.5 17.7 = 0.85
1,2,3,4,7,8-HxCDF 51.2 3.0 6.9 23 0.1 5.12 = 0.30
1,2,3,6,7,8-HxCDF 324=%1.6 3.6 23 0.1 3.24 £ (.16
1,2,3,7,8,9-HxCDF 2.75 £ 0.20 0.43 20 0.1 0.275 £ 0.020
2,3,4,6,7,8-HxCDF 38.6+1.2 2.6 21 0.1 3.86 = 0.12
1,2,3,4,6,7,8-HpCDF 164.8 £ 5.8 12.8 21 0.01 1.648 £ 0.058
1,2,3,4,7,8,9-HpCDF 402=15 3.1 20 0.01 0.402 £ 0.015
1,2,3,4,5,6,7,8-OcCDF 438 £ 14 31 23 0.0001 (4.38 £ 0.14) X 1072

Reference: PCDDs + PCDFs TEQ total 58.8 = 1.9 pg TEQ g ', SD =42

PCDD homologue
TeCDDs

PeCDDs

HxCDDs
HpCDDs

OcCDD

Total PCDDs

PCDF homologue
TeCDFs

PeCDFs

HxCDFs

HpCDFs

OcCDF

Total PCDFs

PCDDs + PCDFs

654 = 30
337=*15
471 £17
713 £ 24
3810 = 160
5990 * 220

1293 = 87
564 = 36
37317

336.4 £ 9.2
438 = 14
3000 = 150

8990 £ 310

68
36
37
53
370
500

192
83
39
19.5
31

340

690

23
23
22
21
23

21
23
22
20
23

continued on p. 318
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Table 7 Certified values of PCDDs, PCDFs, CoPCBs and PCB homologues in the marine sediment Stn.6 (JSAC 0452)

(continued)
(2) CoPCBs
A Information
Certified value SD Number of data

Compounds *uncertainty/ pgg’! accepted, TEF TEQ/

pgg ' dry N pg TEQg 'dry
3,4,4'5-TeCB (#81) 152.6 £ 8.9 20.1 22 0.0001 (1.526 = 0.089) x 10~*
3,3',4,4'TeCB (#77) 3740 £ 150 320 21 0.0001 0.3740 = 0.0150
3,3',4,4',5-PeCB (#126) 125.2 + 4.0 8.8 21 0.1 12,52 + 0.40
3,3'4,4',5,5“HxCB (#169) 38.7%1.6 3.2 18 0.01 0.387 = 0.016
2',3,4,4',5-PeCB (#123) 350 * 31 70 22 0.0001 0.0350 + 0.0031
2,3',4,4',5-PeCB (#118) 15340 £ 760 1710 22 0.0001 1.5340 % 0.0760
2,3,3',4,4-PeCB (#105) 7150 * 440 990 22 0.0001 0.7150 = 0.0440
2,3,4,4',5-PeCB (#114) 467 = 23 48 19 0.0005 0.234 £ 0.0115
2,3',4,4',5,5-HxCB (#167) 493 * 33 74 22 0.00001 (4.93 £0.017) x107°
2,3,3',4,4',5-CBHx (#156) 1209 = 25 48 16 0.0005 0.605 = 0.013
2,3,3',4,4,5-CBHx (#157) 320 + 35 79 22 0.0005 0.0016 = 0.00018
2.3,3',4,4,5,5-HpCB (#189)  100.3 £5.1 11.5 22 0.0001 0.01003 = 0.00051

TEQ total 16.59 = 0.52,SD = 1.13

(3) Sum of TEQ PCDDs, PCDFs and CoPCBs 754+ 2.6 pg TEQg ', SD = 5.7

(4) PCB homologues in Cl number

Certified value Number of data

Chlorobiphenyls * uncertainty/ SD accepted,
ngg 'dry N
mono-Cl-biphenyls 8.00 £ 0.82 1.36 13
di-Cl-biphenyls 42.1 £5.3 8.8 13
tri-Cl-biphenyls 145+ 19 35 15
tetra-Cl-biphenyls 210 = 14 26 15
penta-Cl-biphenyls 944 £6.0 11.3 16
hexa-Cl-biphenyls 43.0 £ 3.9 7.4 16
hepta-Cl-biphenyls 16.4 = 1.7 3.2 16
octa-Cl-biphenyls 4.00 £0.49 0.84 14
nona-Cl-biphenyls 1.00 £ 0.12 0.21 15
deca-Cl-biphenyl 69.4 =49 8.9 15
total 634 * 30 54
SARE AT 12 £ TRBIME LT 5. C o =
=] =
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