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Preparation and certification of new reference materials
Forest soils (JSAC 0421 and JSAC 0422) for the determination of dioxins
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The Japan Society for Analytical Chemistry has developed two new certified reference materi-

als (CRMs) for dioxins and coplanar PCBs.

A project team was organized to prepare 2 kinds of
forest soil and to certify the concentration of dioxins.
performed with the participation of 15 laboratories.

An interlaboratory comparison test was
In a statistical, analysis, z-scores in the

“robust method” were applied to estimate the degree of bias of reported data from the mean
value in order to reject any data with a big bias, and was followed by the usual statistical proce-

dure.
trol of dioxins analysis.
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The presented CRMs are expected to be useful for the quality assurance and quality con-

dioxins; soil ; interlaboratory comparison test; certified reference material.
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1336 BUNSEKI
BOYA LY AEEEPEELE LY, £ OREITD
NTWa, ZOLHZEETOF A+ 52 VHBEONE
SEEPOLBARTFEND 5.

L) BASHALFRE ZICER LT A A3 ¥ Y8
WicBT 28K L L ToOHIBEEYE LR L. B
13 1998 4E 12 HIZHE T, 20004 3 BT T L, LR
#HH JSAC 0421 (M, ) RO TIEEEDHE
JSAC 0422 (Ftkt, £B) L LHAHMPTHS.
ZIFORBORBROEREZRET 5.

2 FREWHEOHWR

2.1 JFEFHERE

e e o KA HEORIUIE ER A TR I A8
HIF RS 21T, TTO#FT 2B Tirbhiz. B0
P 0~5ecm DS T TORBLIZOWTIZY A 4 F
VURBIREOENEDLGDH D, ZHIEF 180 pg-TEQ/g T,
ZOEE S 0~3 cm DFERS; % HI D W TR EED JF A
(Soil H) & L7, MU TIEE 3~10cm D HEr L
D, ThEEBEOKER (Sl L) & L7 BEOFAA
FUURIREITREOWEMA S 10~ 30 pg TEQ/g F &
LHEESND. WH L LK 150kg TOERML 72, A
THEE-THY, BREEIEDEVERLNL.

2:2 HKE - REOHE, HEIL

RGN EIIEOREET 7 /) A (BR) ~&fF L,
MEEWE L LCORBET- 72, ARTEOMBIILLFO
LBYTHA.
2.2:1 KBIE
FELEZA, WHELLH55% Tholz
HIIIBU 2 ET 5 B nh o7,
2-2-2 &R - TR 20T fhECERSALERATE
Hh v — b RCEY, SO, Aok, s o
WD KRX, TIE AR CITREL 7.

2:2:3 —RMMERVFiRAS Witk h e CFIET &
o5 % 10mm BOSASZWETH LR L, 2
DB DRMEW Z T8Ik LAY, REICIE Iy X

105C T 24 BI04 &K % 1
Bl d &5

WD TEro7z., Ok, # 1 EMEEZ BT L.
2:2:4 —RAFZRUCZX#EE IHRoOaZTFIIE

LCHED 1 AR 21T 7.

2:2°5 ZREFE  AKSOETFTIEPENLL B
B, FREEZEIC2mm BOLLZ W ETHLDA L. BIC
4~5MayFFATEES ETFICAhSRERYSEEE
BEL L7z, KIA15% % FRAZDIZH 1 MPATEL.

2:2:6 M- 5BV KA 15% DTl -
7o L RS, WESDLVIZLBEEBLVHTIC AT,
TEE R BHErH Y, HEFVEREILLTVWOT, kK
B2 250 um HO 5%\, TFTEIZ 106 um HO LB WA E

KAGAKU Vol. 53 (2004)

2B WIrTEITo72. 106 um Hal@ 5 % & - 7205,
ZONEIIL 20~35% Lk o7, FD72H, 106 um H
ANHEBSIER Y b INVTHIEL, $2, S5WiriTh LW
AVEEZME DKL 7.

2-2-7 ¥JEI1E 106 pm Hi@GId/ 87 700 3 ¥4
— (CARED AR, FE100D KBL, 4RHES
L TR - 7.

2-3 HEMOHERR

WEHORE L LT, &K%E, NESARUREDTH
DEEZEAZ., LHEE L TidCa, Al, SiD LI LERK
BREETHBEEENB ARV Eh s, WE S 2HT
BIZRARTHTHLEEZ, TAHLDBEIERVIOE
BAZZ LU, HEDICHLHMETIIOTOES D &AM
THEMOES LEAINZENNH S, 22T, MET
3% L HBHBEOIKVWLDE LT Zn, Cu, TREDIE
BBRENEVWLOL L TMn, FLTINLOFHEL
TVD4TLEERATLL

IFF-—HNOTEIIOWT, BHNZ 47HIT LK
L, EXRGTRLLIZARREFH2OHRH 10cm DEST
AA AR 4 HERWML CRHES R ORBEZ T, FU
BT IFABERELD 58 10 cm OFREZERILL T
8 moORBOERELE, BIZINIIHERPRET
FRAMCESH 2 mr oo 2R 8 2 MA TEF 10 A
DRFZDOWVWTV, Mn, Cu, Zn DERBGH Z1To 7.
GARFEOPEIX 105C 24 BFEIREO B4 TITV, WES
FERH OB OV T L —F—HHAELEIC X D lE L
7o. TCEGHNTIIREE - SRR ORBECINEE 7 v LK ERE %
MATHEEIT, ROCTHEERBEL ML, Mz HTT
P2 s s oD Lo, OB CTERTS. o
ISR YBEMATRET S 7 v bkEBE~AF 7L
TEBEFE 77 ARG RECE oLz, Thb
DFEHIL Table 1~Table 3R TEBNTHAB.

LROFEREMNS, Soil H, Soill L & ZNEFNMHH -
AR OWT, SKEO—FITHEFEIZI VI L2955 Hh
-7z,

Table 2 DFED B BREXTOEE A TEE KD, K
Bk LTRURL7Z2DA Fig. 1, 2 THAHH, TD/5%
—Y%3Soil L, Soil H & & FNZFNITBVTHLL TW3
CENDHB.

W T ETORETIE, FOHMEERZE (RSD) &
T 2% UL, HATH 3% WBAZTWARV, &F H
BoTHEBRKETHL JISM 2) — X TEFHEHLEOIE S 2
ELGMBEORES>EZOEFTERSN TIEIRERK 2%,
FHEET T ARG METIEIRAR% EHEL
TWAHBEEERTDLE, ZOTHEEDIES DX IBDT
NEVWHDLEZ NS,
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TFIFAHIVLE=D JSAC A4 A % & YR H R B ER/NEE &« JSAC 0421, 0422 D% 1887
Table 1 Water content (%) Table 2 Accumulated% of particle diameter distribu-
Soil L tion (Accumulation from smaller diameter
Section” Upper” Lower" to lal‘ger diameter, measured by laser light
scattering method)
1 13.02 13.20 Soil L,
2 13.11 13.07
3 13.17 18.04 Diameter Section
4 13.16 18.03 in ' A
Mean 13.11 13.08 Hm ! 2 38 4
RSD = 0.54 <0.1 0.7 1.3 1.3 0.9
0.1~0.2 1.4 2.4 2.5 1.8
Soil H 0.2~0.4 2.9 45 4.5 3.4
Section™ Upper” Lower”’ ()'%N 0.6 45 6.3 6.4 5()
0.6~0.8 6.0 8.1 8.1 6.6
1 13.74 13.82 0.8~1.0 7.5 9.8 9.8 8.1
2 13.88 13.77 1.0~15 12.1 15.0 15.2 12.8
3 13.96 13.81 1.5~2.0 18.2 21.9 22.3 19.2
4 13.88 13.85 2~3 24.9 28.6 28.9 25.8
Mean 13.86 13.81 3~4 29.8 33.6 33.9 30.7
- - 4~6 36.0 39.6 39.9 36.8
RSD = 0.50 - _ , N 6~8 418 45.3 15.6 496
a) Section number of surface of content in the stirrer divided g~19 19.5 596 598 50.1
in quarters; b) ca. 10 cm under from the surface of content in 12~16 56.5 59.9 59.4 57.0
the stirrer; ) ¢a. 10 cm upper from the bottom of the stirrer 16~ 924 70.8 79 4 79.9 70.7
24~ 32 81.3 82.4 82.2 81.2
32~48 96.7 97.1 97.1 96.7
48 ~ 64 100.0 100.0 100.0 100.0
Mean 12.3 10.5 10.4 11.9
Table 3 Elemental analysis
Soil L Soil H
Section Concentration/mg kg : Diameter Section
& in
place” \% Mn Cu Zn pm 1 9 3 4
I-up 324 1050 134 127 <0.1 0.6 1.4 1.2 1.0
2-up 330 1050 135 129 0.1~0.2 1.2 2.5 2.2 1.9
3-up 312 1010 133 128 0.2~0.4 2.5 4.6 4.1 3.6
4-up 326 1020 133 127 0.4~0.6 3.8 6.5 5.8 5.2
C-up 323 1030 135 127 0.6~0.8 5.2 8.3 7.5 6.7
1-low 324 1020 133 131 0.8~1.0 6.5 10.0 9.1 8.3
2-low 344 1030 137 132 1.0~1.5 11.4 15.9 15.0 13.9
3-low 318 1010 133 127 1.5~2.0 18.3 23.9 23.0 21.5
4-low 311 1010 138 123 2~3 25.6 31.5 30.4 28.9
C-low 329 1020 132 128 3~4 31.1 37.1 36.0 34.5
mean 324 1025 134 128 4~6 37.8 43.5 42.6 4]1.1
RSD" 2.95 1.40 1.35 2.09 6~8 44.1 49.6 48.7 47.3
a) up: upper, low: lower, C: center; b) Relative standard ];:}é :)g; g;; 223 g;g
deviation 16~ 24 715 74.7 74.3 73.5
Soil H 24 ~ 32 81.56 83.8 83.6 83.0
- - . 32~48 95.9 97.2 97.2 96.9
Section Concentration/mg kg 48 ~ 64 99 .4 100.0 100.0 100.0
& ; . i 64 ~96 100.0 100.0 100.0 100.0
place v Mn Cu Zn mean 11.0 8.2 8.7 9.4
1-up 500 1460 231 325
2-up 504 1470 231 325
3-up 503 1420 225 317
4up 509 1490 236 332
C-up 512 1470 235 326
T-low 505 1400 227 314
2-low 525 1420 229 319
3-low 512 1440 225 327
4-low 517 1500 235 338
C-low 506 1490 230 328
mean 509 1460 230 325
RSD 1.45 2.36 1.73 2.20

a) up: upper, low: lower, C: center; b) Relative standard
deviation
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Fig. 1 Particle diameter distribution of Soil L

Diameter division: diameter range for the measurement, in m; Ratio% : ratio of number of particles of a diameter

division to whole particles; No. 1 ~No. 4: sample number that named by sampling section

INSDOENS OB KME O EEIIREZ W EH]
Wr L7z,

3 TR SR

TEEH DS LA 2 VHETAERIE, BEOGIEEO
SN & B LR T EERIC X D REL 72,

3.1 BEHZE

W EBRICB2HABOME - 790 — 07 v TRONE
OIFEI DT, S FIEELER L, ERIERSIRE
B E e & A L.

COFIFEHIUTONFEDOLDOTH 5.

T3ERA % 2 mol/1 DIEEECTRULER, FBEEZITV, F#K
L OFREWIZFEGKTE EEL, TN EAY ) —
VTBAT 5. FHREOCEREIEA DY CToliRcf L,
JouuAy yEMATHLIIEES L, MlE17)

PR EOBEEWIZEZL, MV rE T 16 BEE L
rovy s 2Vt ETH. &L SRR TY v 7 A
L—Hiiid s b, 5T 5.

COBOWEBLE - SO A SV h T AT NS T T 4
—HHVEEBIUAIFNAS AU T T T 4 =L

BU)—=rT v, TVIFHIAzOTINTT T 4=
LBGEMBIF YTV —=HFTAHTAIUR NI TT-F
SRR R SATENS £ B TR, Sy A F Do
¥ 1275 F—pPCB (RUBLE 7 220) 288 of
WICBT 2RV EDOAEETH S JIS K 0311 (1999) " &
O JIS K 03127 (1999) B TNC 1998 4EBREEIT (4FF) A
D=2 T MINHEML 2L OTHEH L L TH 5.

3-2 SIEREBRS MR
ZOFEBIGUTIORT RS ENCB I AR EN R 5 A 4
FL UM ORBEEASMLA (BHEIE, %EE
1999 FHFD L D).
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(5)
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(3) A5 L S At B 28 R R SRS AT 50
SRTERFRE D X7 4 T8

B BmEEHY Yy —Htr vy —

(BF) JUN BR 245 FR 17 23 50 W RL 5234
FEFHE ) T v v —

W RE G TR BB RN R & T 7T K BB BB AR A
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Ratio, %
o
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E ‘ j i AR

Diameter division /um

Fig. 2 Particle diameter distribution of Soil H

Diameter division: diameter range for the measurement, in Um; Ratio%: ratio of number of particles of a diameter
division to whole particles; No. 1 ~No. 4: sample number that named by sampling section

(9) (W) HALGH X > & —FiR AT

(10) (WL ) H—F & & —F L5
(11) BORIRRSE (BR) BREERHI R

(12) (B = v 7 7 U 4 — 5 BREEHAMTE

(13) (M) HARF T £ > ¥ — B BEF R BRI R 250
(14) () 0 AR iy B PR AIE B T3 53 B X BT
(15) 6 bt JFL B 5% ORAGE BF 278 7 45 B R R A e R

4. SIHTRER R UNE ORI R

4.1 BAT-—-4

SRR SME XN, —DOHERFIOWTD
ML LW - EIC X B 2 Mo EO Y EE L
STHEME Lz, &1 HOSHBEICON T, F0O#
0 L afrmBU 3 e 2 8% 2o 7.

42 BEEBEORELVICEIMEERED S DRE

4-2-1 EKBBEROBRETHOFFME  EREEBRGROKE
BEEIcB T, FFasaA bk 227 %58 L, #
s bobor®EMe L, REMEZEN, FO
BEWEYPHE 7NV —T (FIZER)EA TR RS D
F % (PCDDs)} OFH %2 5 AREEO®EHIX

EDTN—=TDET—F REH L /-, FIHMHE, I,
FHEHERA (SD), THE»S (UB%) SxataE L.
COREOFMIBEHR LML THE. FHEHEL Table
4~61IRT. B, INSOKEIBEL LTEHEDET:
DFERZRLTWDEDT, HRHERFOTHIBH—3INT
Wi, IRLDFRITREN TSR EHEEBOERIZ, DT
DEIBLDTH 5.
(1) TEF (toxicity equivalent factor, #HI3HfIRED -
1997 4D WHO 2% &, TEF (1997)
(2) N: BREMEBREHOT— 7T, BHEOLKEE
HICHHT 25 0.
(3) Average: FRH L7727 — ¥ OFMHE. TP SOF
BT 72 LB U7 F THRRAE S & 5.
(4) Median: T/VZ MEIZL 5 Ry,
(5) SD (standard deviation) : R 7 — % O FHED
FRAE(R £,
(6) U9%: IS, ((xSD)++/N .
(7) NIQR: H/NA MK ZIEH LS N7 4 50 #
B (SD 12HH ).
(8) U95% CV%: U95% + Average D% iR,
(9) RSD%: SD + Average D% F7R.
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Table 4 Statistical data of the analytical results of PCDD/PCDF isomers
(1) Soil L (unit for Average, Median, U95%, SD, NIQR: pg/g dry)
. . - . . P CV%
Material TEF N Average Median U95% SD NIQR  U95% CV% RSD, % robust
PCDD Isomer
2,3,7,8-TeCD 1 14 1.4553 1.5875 0.2305 0.3993 0.363237 16 27 23
1,2,3,7,8-PeCD 1 15 8.952 9.275 1.406 2.539 2.804894 16 28 30
1,2,3,4,7,8-HxCD 0.1 15 8.433 8.5775 0.959 1.782 1.818038 11 21 21
1,2,3,6,7,8-HxCD 0.1 15 19.4 19.225 1.58 2.86 4.00302 8 15 21
1,2,3,7,8,9-HxCD 0.1 14 22.18 22.9125 2.36 4.09 4.058618 11 18 18
1,2,3,4,6,7,8-HpCD 0.01 15 134.9 137 16.4 29.5 29.46668 12 22 22
1,2,3,4,5,6,7,8-OCD 10°* 15 682.2 705 59.8 107.9 104.616 9 16 15
PCDF isomer
2,3,7,8-TeCF 0.1 15 11.255 11.75 1.383 2,498 2.032089 12 22 17
1,2,3,7,8-PeCF 0.05 15 16.853 17.325 2.507 4.527 5.142769 15 27 30
2,3,4,7,8-PeCF 0.5 15 18.791667 18.4 2.085 3.764 4.160546 11 20 23
1,2,3,4,7,8-HxCF 0.1 15 22.46 22.5 2.26 4.08 3.169058 10 18 14
1,2,3,6,7,8-HxCF 0.1 15 23.20 23.5 2.33 4.21 4.781385 10 18 20
1,2,3,7,8,9-HxCF 0.1 12 2.123 1.915 0.734 1.156 0.998902 35 54 52
2,3,4,6,7,8-HxCF 0.1 14 32.23 32.2625 3.45 5.98 5.281763 11 19 16
1,2,3,4,6,7,8-HpCF 0.01 15 95.66 98.5 10.32 18.63 22.85984 11 19 23
1,2,3,4,7,8,9-HpCF 0.01 14 12.851429 12.975 1.01 1.76 1.501133 8 14 12
1,2,3,4,5,6,7,80CF 107" 15 74.97 73.675 9.49 17.18 16.01208 13 23 22
TEQ Tota 15 37.28 37.75562 3.62 6.53 8.443215 10 18 22
pgTEQ/g
(2) Soil H (unit for Average, Median, U95%, SD, NIQR: pg/g dry)
. } L, Y . V%
Material TEF N Average Median U95% SD NIQR U95% CV% RSD, % robust
PCDD Isomer
2,3,7,8-TeCD 1 15 4.5100 4.825 0.6205 1.1205 1.067472 14 25 22
1,2,3,7,8-PeCD 1 15 25.272 25.75 3.287 5.935 5.059373 13 23 20
1,2,3,4,7,8-HxCD 0.1 14 26.557 27.075 2.639 4.571 2.622349 10 17 10
1,2,3,6,7,8-HxCD 0.1 15 54.08 53.85 4.50 8.12 7.765118 8 15 14
1,2,3,7,8,9-HxCD 0.1 15 49.59 50.5 4.50 8.13 5.717276 9 16 11
1,2,3,4,6,7,8-HpCD 0.01 14 383.6 385 39.0 67.6 62.13021 10 18 16
1,2,3,4,5,6,7,8-0CD 10" 14 1720.7 1708.13 148.0 256.3 213.5871 9 15 13
PCDF isomer
2,3,7,8-TeCF 0.1 15 35.230 36.325 4.015 7.250 7.431533 11 21 20
1,2,3,7,8-PeCF 0.05 15 56.503 53.425 7.889 14.245 12.39824 14 25 23
2,3,4,7,8-PeCF 0.5 15 59.345 56.975 6.617 11.949 11.30483 11 20 20
1,2,3,4,7,8-HxCF 0.1 15 67.61 65.15 9.15 16.52 13.46386 14 24 21
1,2,3,6,7,8-HxCF 0.1 15 75.07 79.5 7.65 13.81 12.91715 10 18 16
1,2,3,7,8,9-HxCF 0.1 10 5.043 5.01125 0.586 0.872 0.868248 12 17 17
2,3,4,6,7,8-HxCF 0.1 15 106.76 107.5 10.12 18.28 21.78495 9 17 20
1,2,3,4,6,7,8-HpCF 0.01 15 319.72 3155 31.78 57.39 59.76731 10 18 19
1,2,3,4,7,8,9-HpCF 0.01 14 38.791071 38.8 3.73 6.47 6.611469 10 17 17
1,2,3,4,5,6,7,8-0CF 107" 15 221.08 216.75 22.59 40.80 42.06878 10 18 19
TEQ Tota 15 111.89 111.81036 10.82 19.54 15.33505 10 17 14

pgTEQ/g

BLCFOEBHEZFMLVEXDERD-OTH 5.
Thbb, SWHELBAMEEOZOHIEEL SD T L2
Xz A2 7Y THHDOT, ZhAa2UTTHIIE

(10) CV% robust: NIQR + Median D% 7.
4+2-2 FERHEDRE  Table 4~6 DEfEZ M,
Average DfE%R UB% DT/ E TR E72DDEZED

BREWEORS OEGEE L § 5%, BB gD &

BFHOEWCHERTH L 2y, BHFRIFIRMEL E

(xU9%) =2 CERTHIEEL. 2% Table &ELHBREVD, 54432 VHOSIERIIITEIIZIZ
TRO8IIRT. ZORTESED®, HFEIEEIIBLF EUEEL L TELNAZENLE VI ENDRETH 5.

5SD RUHENSEDHE L. FOHEHIL, SDIZ2OW
TIITHTE D OIEREMH % 5547 L Cis 72l % 3230 & T

Tk, HEAGHAALFEXR T Soil L & [ LIEFEEYH
JSAC 0421, Soil H & [13EEHEWH JSAC 0422] L Zh
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Table 5 Statistical data of the analytical results of PCDD - PCDF homologues
(1) Soil L (unit for Average, Median, U95%, SD, NIQR, Total : pg/g dry)
i : ) g 0 70, 0 V%
Material N Average Median U95% SD NIQR U95% CV% RSD, % robust
PCDD homologue
Te-CDDs 14 183.23 175.125 29.05 50.32 40.354519 16 27 23
Pe-CDDs 15 180.1 173.25 24.6 44.5 47.628525 14 25 27
Hx-CDDs 15 256.0 262.5 29.1 52.5 52.26165 11 21 20
Hp-CDDs 15 273.4 289 28.9 52.1 57.636075 11 19 20
Oc-CDD 15 682.2 705 59.8 107.9 104.61596 9 16 15
T'otal 15 1584 1724 150 270 275.8563 9 17 16
PCDF homologue
Te-CDDs 15 260.05 269.5 37.22 67.21 62.083875 14 26 23
Pe-CDDs 15 268.1 261 36.2 65.3 72.740063 13 24 28
Hx-CDDs 15 241.6 245.5 26.7 48.2 55.690163 11 20 23
Hp-CDDs 15 157.8 162 15.3 27.7 30.115313 10 18 19
Oc-CDD 15 74.97 73.675 9.49 17.13 16.01208 13 23 22
Total 15 1002.5 1013.4 108.0 195.0 211.17784 11 19 21
Homologues total 15 2586 2533.5 246 445 467.0283 10 17 18
(2) Soil H (unit for Average, Median, U95%, SD, NIQR, Total: pg/g dry)
. _ . oo o) o o, CV%
Material N Average Median U95% SD NIQR  U95% CV% RSD, % robust
PCDD homologue
Te-CDDs 15 614.60 576 93.60 169.01 165.12458 15 27 29
Pe-CDDs 15 611.6 585.25 85.9 155.1 133.434 14 25 23
Hx-CDDs 14 760.7 753 72.1 124.9 80.894363 9 16 11
Hp-CDDs 14 774.3 750.25 80.2 138.9 116.66209 10 18 16
Oc-CDD 14 1720.7 1708.125 148.0 256.3 213.58706 9 15 13
Total 15 4458 4438.5 436 787 837.94699 10 18 19
PCDF homologue
Te-CDFs 15 924.55 929.25 140.90 254.42 213.67973 15 28 23
Pe-CDFs 15 911.3 944 126.1 227.6 231.56359 14 25 25
Hx-CDFs 15 794.0 816 78.2 141.2 134.1753 10 18 16
Hp-CDFs 15 516.6 510 49.2 88.8 78.20715 10 17 15
Oc-CDF 15 221.08 216.75 22.59 40.80 42.068775 10 18 19
Total 15 3364.5 3249 371.1 670.1 604.25216 11 20 19
Homologues total 15 7823 7800.5 781 1410 1286.4335 10 18 16
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Table 6 Statistical data of the analytical results of CoPCBs
(1) Soil L (unit for Average, Median, U95%, SD, NIQR: pg/g dry)

U95% RSD, CV%

. rerage Mediz 959
Material TEF N Average ledian U95% SD NIQR V% % robust

Non-ortho CoPCBs

3,4,4',5-Te (#81) 107 14 9.476 8.46125 1.344 2.328 2.0557176 14 25 24
3,3'.4,4-Te' (#77) 107" 14 100.146 99.675 13.418 23.243 24.550929 13 23 25
3,3",4,4',5-Pe (#126) 0.1 14 38.109 36.65 5.512 9.548 8.0338388 14 25 22
3,3',4,4',5,5-Hx (#169) 0.01 12 12.004 12.4 0.964 1.517 1.3436063 8 13 11
Mono-ortho CoPCBs
2'3,4,4',5-Pe (#123) 107* 13 20.0360 20 3.3917 5.6126 4.114215 17 28 21
2,3',4,4',5-Pe (#118) 107* 14 543.054 529 51.043 88.417 84.230213 9 16 16
2,3,3',4,4'-Pe (#105) 107* 14 205.429 203.125 23.639 40.947 40.539844 12 20 20
2,3,4,4',5-Pe (#114) 5-107* 13 9.4275 9.065 1.8390 3.043 3.9844875 20 32 44
2,3',4,4',5,5-Hx (#167) 1077 13 56.7212 57.3 49417 8.1775 8.30256 9 14 14
2,3,3',4,4',5-Hx (#156) 5-10 14 104.018 100.525 9.172 15.888 16.257636 9 15 16
2,3,3',4,4',5-Hx (#157) 5-10 13 39.2788 37.575 3.3535 5.549 6.89409 9 14 18
2,3,3',4,4',5,5-Hp 10 14 21.591 20.55 2.395 4.148 4.1420138 11 19 20
(#189)
TEQ Total pgTEQ/g
CoPCB 14 4.0978 3.951237 0.5807 1.0058 0.8160116 14 25 21
DXN + CoPCB 14 41.38 41.70685 3.86 6.68 8.6563664 9 16 21

\

(2) Soil H (unit for Average, Median, U95%, SD, NIQR: pg/g dry)

U9%%  RSD, CV%

Material TEF N Average Median U95% SD NIQR V% % robust
Non-ortho CoPCBs
3,4,4'5-Te(#81) 107" 14 31.439 29.95 3.062 5.304 4.5909636 10 17 15
3,3',4,4'-Te' (#77) 107" 15 266.000 264 27.524 49.700 55.319513 10 19 21
3,3',4,4',5-Pe (#126) 0.1 14 110.220 111.0625 11.141 19.298 18.273045 10 18 16
3,3',4,4',5,5-Hx (#169) 0.01 12 34.544 34.4 1.537 2.419 2.6501475 4 7 8
Mono-ortho CoPCBs
2'.3,4,4',5-Pe(#123) 107° 14 45.5750 42.8 4.7189 8.1741 7.6307569 10 18 18
2,3',4,4',5-Pe (#118) 107" 14 1249.464 1221.25 84.275 145.981 99.612188 7 12 8
2.3,3',4,4"-Pe(#105) 10 15 520.300 525 48.480 87.540 74.222663 9 17 14
2,3,4,4'5-Pe(#114) 510" 14 24.0482 22.7625 3.6029 6.241 6.3288488 15 26 28
2,3'.4,4',5,5'-Hx (#167) 107° 14 130.5946 128.125 8.2749 14.3338 7.4639644 6 11 6
2,3,3',4,4",5-Hx (#156) 510" 15 260.750 263 15.190 27.429 26.223488 6 11 10
2.,3,3',4,4",5'-Hx (#157) 5-107° 14 100.4268 101.425 6.8271 11.826 8.5851806 7 12 8
2,3,3',4,4',5,5-Hp 10" 14 60.254 61.2625 4,973 8.614 5.8099388 8 14 9
(#189)
TEQ Total pgTEQ/g
CoPCB 15 11.7786 11.85955 1.7635 3.1844 1.9875791 15 27 17
DXN + CoPCB 15 123.67 123.6699 10.66 19.26 19.315780 9 16 16

(#No.): TUPAC No.
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Table 7 Certified values of PCDDs, PCDFs and CoPCBs in Soil L(JSAC 0421)
(1) PCDDs, PCDFs

Number

Certified value SD of data Information
(pg/g dry) acceﬁted TEF TEQ (pgTEQ/ g dry)
PCDD isomer
2,3,7,8-TeCDD 1.46 = 0.23 0.40 14 1 1.46 = 0.23
1,2,3,7,8-PeCDD 9.0*1.4 2.5 15 1 9.0t 1.4
1,2,3,4,7, 8-HxCDD 8.43 £0.96 1.73 15 0.1 0.843 = 0.096
1,2,3,6,7,8-HxCDD 194+ 1.6 2.9 15 0.1 1.94 £0.16
1,2,3,7,8,9-HxCDD 222 £2.4 4.1 14 0.1 2.22 (.24
1,2,3,4,6,7,8-HpCDD 135+ 16 30 15 0.01 1.35 £0.16
OCDD 682 = 60 108 15 0.0001 0.068 = 0.006
PCDF isomer
2,3,7,8-TeCDF 11.3+1.4 2.5 15 0.1 1.13+0.14
1,2,3,7,8-PeCDF 16.8 £ 2.5 4.5 15 0.05 0.84 £0.013
2,3,4,7,8-PeCDF 18.8 =21 3.8 15 0.5 94=%1.1
1,2,3,4,7,8-HxCDF 22523 4.1 15 0.1 2.25 £ 0.23
1,2,3,6,7,8-HxCDF 232223 4.2 15 0.1 2.32 £0.23
1,2,3,7,8,9-HxCDF 2.12 £0.73 1.16 12 0.1 0.212 = 0.073
2,3,4,6,7,8-HxCDF 32.2% 35 6.0 14 0.1 3.22 £ 0.35
1,2,3,4,6,7,8-HpCDF 96 * 10 19 15 0.01 0.96 £ 0.10
1,2,3,4,7,8,9-HpCDF 129 £ 1.0 1.8 14 0.01 0.129 = 0.010
OCDF 75+ 9.5 17.1 15 0.0001 0.0075 £ 0.00095
Sum 37.3%3.6
PCDD homologue of TEQ SD 6.5
TeCDDs 183 + 29 50 14
PeCDDs 180 = 25 45 15
HxCDDs 256 = 29 53 15
HpCDDs 273 + 29 52 15
OCDD 682 * 60 108 15
Total 1584 + 150 270
PCDF homologue
TeCDFs 260 = 37 67 15
PeCDFs 268 = 36 65 15
HxCDFs 242 + 27 48 15
HpCDFs 158 £ 15 28 15
OCDF 254 £ 12 17.1 15
Total 1002 £ 110 195
PCDDs + PCDFs 2586 £ 250 445
TEF: Toxicity equivalency factor ; TEQ : Toxicity equivalency quantity
(2) CoPCBs
Number . L
Certified value SD of data Information
/ s .
(pg/g dry) a“ig‘ed TEF TEQ (pgTEQ/g dry)
Non-ortho CoPCBs
3,4,4',5-Te (#81) 95* 1.3 2.3 14 0.0001 95+1.3)x107"
3,3',4,4'-Te' (#77) 100 = 13 23 14 0.0001 0.0100 £ 0.0013
3,3',4,4' 5-Pe (#126) 38.1 £5.5 9.5 14 0.1 38.1 £0.55
3,3',4,4' 5,5 Hx (#169) 12.00 = 0.96 1.52 12 0.01 0.12 £ 0.0096
Mono-ortho CoPCBs
2'.3,4,4' 5-Pe (#123) 20.0 £ 3.4 5.6 13 0.0001 (2.00 = 0.349) x 10~*
2,3"4,4' 5-Pe (#118) 543 = 51 88.4 14 0.0005 0.0543 = 0.0051
2,3,3',4,4'-Pe (#105) 205 = 24 41 14 0.0001 0.0205 = 0.0024
2,3,4,4' 5-Pe (#114) 9.4+ 1.8 3.0 13 0.0005 (47£0.39)x 10 *
2,3',4,4',5,5-Hx (#167) 56.7 = 4.9 8.2 13 0.00001 (5.67 = 0.49) X 107"
2,3,3",4,4",5-Hx (#156) 104.0 £9.2 15.9 14 0.0005 0.0502 £ 0.0046
2,3,3',4,4' 5-Hx (#157) 39.3 £3.4 5.5 13 0.0005 0.019 £ 0.0017
2,3,3',4,4'.5,5-Hp (#189) 21.6 £ 2.4 4.1 14 0.0001 0.00216 = 0.00024
TEQ Total pgTEQ/g 4.10 £ 0.58
CoPCB SD: 1.0
414 £ 39
DXN + CoPCB SD: 6.7

TEF: Toxicity equivalency factor ; TEQ : Toxicity equivalency quantity

NI | -El ectronic Library Service



The Japan Society for Analytical

Chemi stry

1344 BUNSEKI KAGAKU Vol. 53 (2004)
Table 8 Certified values of PCDDs, PCDFs and CoPCBs in Soil H (JSAC 0422)
(1) PCDDs, PCDFs
Number Informatic
Certified value SD of data plormation
(pg/g dry) "‘C“:S‘ed TEF TEQ (pgTEQ/g dry)
PCDD isomer
2,3,7,8-TeCDD 4.51 = 0.62 1.12 15 1 4.51 * 0.62.
1,2,3,7,8-PeCDD 25.3 3.3 5.9 15 1 25.3 3.3
1,2,3,4,7,8-HxCDD 26.6 £ 2.6 4.6 14 0.1 2.66 = 0.26
1,2,3,6,7,8-HxCDD 54.1 45 8.1 15 0.1 5.41 = 0.45
1,2,3,7,8,9-HxCDD 49.6 £ 4.5 8.1 15 0.1 4.96 = 0.45
1,2,3,4,6,7,8-HpCDD 384 + 39 68 15 0.01 3.84 = 0.39
OCDD 1721 + 148 256 14 0.0001 0.1721 £ 0.0148
PCDF isome
2,3,7,8-TeCDF 35.2 4.0 7.3 15 0.1 3.52 £ 0.40
1,2,3,7,8-PeCDF 56.5 £ 7.9 14.2 15 0.05 2.83 = 0.395
2,3,4,7,8-PeCDF 59.3 = 6.6 11.9 15 0.5 20.7+33
1,2,3,4,7,8-HxCDF 67.6 £ 9.2 16.5 15 0.1 6.76 = 0.92
1,2,3,6,7,8-HxCDF 75.1 7.7 13.8 15 0.1 7.51 £0.77
1,2,3,7,8,9-HxCDF 5.04 = 0.59 0.87 10 0.1 0.504 = 0.059
2,3,4,6,7,8-HxCDF 107 =10 18 15 0.1 107+ 1.0
1,2,3,4,6,7,8-HpCDF 320 = 32 57 15 0.01 3.20 £ 0.32
1,2,3,4,7,8,9-HpCDF 38.8 3.7 6.5 14 0.01 0.388 £ 0.037
OCDF 221 =23 41 15 0.0001 0.0221 £ 0.0023
Sum
of TEQ 121 =11
PCDD homologue SD 20
TeCDDs 615 * 94 169 15
PeCDDs 612 = 86 155 15
HxCDDs 761 £ 72 125 15
HpCDDs 774 £ 80 139 15
OCDD 1721 + 148 256 14
Total 4458 = 440 787
PCDF homologue
TeCDFs 925 = 140 254 15
PeCDFs 911 £ 130 228 14
HxCDFs 794 £ 78 141 15
HpCDFs 517 £ 49 89 14
OCDF 221 = 23 41 15
Total 3365 = 370 670
PCDDs+PCDFs 7823 = 780 1410
TEF: Toxicity equivalency factor ; TEQ : Toxicity equivalency quantity
(2) CoPCBs
' Number Inf .
Certified value SD of data niormation
g/ g dry) accepted
(pe/g cry > TEF TEQ (pgTEQ/g dry)
Non-ortho CoPCBs
3,4,4',5-Te(#81) 31.4 = 3] 5.3 14 0.0001 (3.14%=0.31)x 10"
3,3,4,4'Te' (#77) 266 + 28 50 15 0.0001 0.0266 = 0.0028
3,3',4,4',5-Pe (#126) 110 £ 11 19 14 0.1 11.0=1.1
3,3',4,4',5,5-Hx (#169) 345*15 2.4 12 0.01 0.345 = 0.015
Mono-ortho CoPCBs ‘
2',3,4,4' 5-Pe (#123) 45.6 £ 4.7 8.2 14 0.0001 (4.56 = 0.47) X 107*
2,3',4,4' 5-Pe (#118) 1249 = 84 146 14 0.0001 0.1249 £ 0.0084
2,3,3',4,4-Pe (#105) 520 = 48 88 15 0.0001 0.052 £ 0.0048
2,3,4,4',5-Pe(#114) 24.0 = 3.6 6.2 14 0.0005 0.012 £ 0.0018
2,3',4,4',5,5'-Hx (#167) 130.6 = 8.3 14.3 14 0.00001 (1.30 = 0.083) X 10’
2,3,3',4,4",5-Hx (#156) 261 = 15 27 15 0.0005 0.1305 £ 0.0075
2,3,3',4,4',5-Hx (#157) 100.4 = 6.8 11.8 14 0.0005 0.0502 £ 0.0034
2,3,3',4,4',5,5-Hp (#189) 60.3 = 5.0 8.6 14 0.0001 0.00603 = 0.0005

TEQ Total pgTEQ/g
CoPCB

DXN + CoPCB

11.8 1.8
SD:3.2
124 £ 11
SD: 19

TEF: Toxicity equivalency factor ; TEQ : Toxicity equivalency quantity
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