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F—O—F ARV, BREENE, SO MRET A n~ N T T E BIIATIE,

1. [FL®HIC

TAF X R, IR ORREE - BEAIE O e CIE R FEEASNDFRBEIE A G R E C
HY, Fio, W EITKHEBREA]ELCTHE A S PCP L ONCNP A HFIZ AR ML L TH Tz, Afkh
(IR ENTZF A AT L HHIE, DNA 126958 2 DFERICL > TRA M, [EHHIEEORMEZ D T
BKHETRTEZEZLNTWDY ., L A4 TV HHITZ O BRI > THEIEA AR D Z L5 T SRR
B (WHO) 12 ko TRk 2 Al 67 50 (TEF) MBFE S A, & A4 o B R Rl # B IR IC B W TRV LY
X7 (LLF, TPCDF W), ), MUY R - 3T -4 %0 (BLF, TPCDDJ &V, ) Rk
T —RUEEE 7 ==L (LT, [Co-PCBJEWV). ) X AAF U HHEERL TNDY .

D=, B, AR, RESOBRERE T OLAAF L HFHOWEFIEDOTARTA L, ~ =2 T L5%S
TEINANTREN, EREFAEMTONL TNV, BB OZ AF X R EIED T ARTA L ZRESL T D120,
BEHRIC LT E K OB TR IEEL o D& A 2253 A OB E IR E B R D& AT O E B IEE EH
ARTA AT DIENTELZ L HE LY. S, AT R, Mo E L F U~k
Uy I ATHY, RAARTAL BT TEHLEZZ D10 W ZLind, AR ORFHIAL R & % O M E
JEAE &S Gl Uz, T A4V FIR D TR E N E~ =27 V)7 RO OF A 4% O
EREEETARTA L )P EB B LU0, MEE LR Z Xt R L3528 BRTLER 5 IEORE L DT I
TRER LB C LR M TRAA KL CGRENARZ L, X A4V EHOWEEToT2LA, i d T 5k
ENR{BoNTZOTEOMEEZHRET 5.

2. MHRUVFE

1) &H

WEL CWAHiER T o E=T, b7 E=7, JRFE, TEN VTERKEARFE (CDU), AV T F LT L
TENHEG R FE (IBDU), 782 FR AR, YA A K, EiEA A K, LA BEE, &IFED AR
BE, BREEME (2 ), HALME 2 ), FRERIN R+, Rl H ARk, B Ak, ek ikt (0 A
TUER=T), @ EALR R R OV A AR A B L S U TR IRL, WA E Lo, B2 B B
500 pm D 5HWEEIET DI REL THOH R R Z R R 7-.

U Ok B AR PE T B e AT L 2 — R AR L2 R A
2 Oh) BEAROK E VY B e AN L 2 — IR RN AR AT (BB A —
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2) HE

(1) ~FHo, by, Thhy, Dranri, 770 R OFEE TN L (BEK) 1357 A A% A0 o
FREEAE e,

() VAT AT AA X S T RIS VA7 7L (Wakogel DX, FlYEHisE T3 8) 2 fu iz,

(3) ~FHUPEEIK: Auto Pure WQ501 & O Milli-Q I THEHRLL 7=, ~F Vo CHEELT-.

(4) PCDD - PCDF #Z#£jZ: DFJ-CAL-A (Wellington Laboratories $, k(33 1-1 LY. ) ZH W
7z.

(5) Co-PCB fZ#Ej% : PCB-CVS-JQ (Wellington Laboratories ¢, flpki33 1-2 ©LEY. ) ZH -,

(6) PCDD - PCDF 7V —>7 w7 247 FHNEE#EWE : DFL-CL-A20 (Wellington Laboratories f, #H %
3R 13 DLy, ) 2.

(7) PCDD - PCDF U YA RA7 HNEEHERL . DFJ-SY-A20 (Wellington Laboratories $4, #HAki33%
1-3 DEEY. ) 2.

(8) Co-PCB ZV—>7 w7 ANAT7 AR YERR : PCB-LCS-A20 (Wellington Laboratories %, #H k1358
1-3 DEEY. ) 2.

(9) Co-PCB UL ANRAY7 FHHNFE#EWL : PCB-IS-A20 (Wellington Laboratories $¢, #pki%5& 1-3 D&
BY.) M.

(10) EEREMEEME: ~ 74 nr/ratl (Lancaster Synthesis e, LI [PFK W), ) &
80 °C THEFESH GC/MS DAA AR ICEHEE AL,

(1) ZFRITEMEEFE T Z(99.999%LL £) & H iz, AU AE@EME AU A5 Z(99.999%LL |) %
Hu-.

2) FERUHRE
(1) B fREEH Ara~ T 7 G BT Et
HAra~<r757: Hewlett Packard # HP6980 Series
BEoNEt: BHARE & JMS-700D, — E KA
(2) YorAL—HiEEE T TAR,. MEARICHELIZKRESOLDT, KaEMET L0 D
Dean-Stark 74 7 X GHERE 9 SmL) ZHE27-bD. 28 &£ 200 mL.
(3) MfasiA#k: ADVANTEC % No.88R (U i) 4% 28 mm, @& 100 mm
(4) KD B FRMLEE : MORITEX # EVAN-k
(5) m—&Y—=x 3K —%—: BUCHI # Rotavapor R-114
6) %@ VN7 NHT 2 SUPELCO®E @ VDTN HT A (HTLE (N 15 mm) 23 UB7 1009 g,
2% KEEIL VT DB VT 7V 3 g, UL 0.9 g, 44 %l FES U7V 4.5 g, 22 %hiEyiE Y
N6 g, VBTN 0.9 g TN 10 %iEEEEREE S V7L 3 g AR A TR TASNIZLD. )2 Uh
T2 g R OWREEF RN A (K) 6 g ZNEKRFLR TR TALE.
(7) AEPER VAT NI N—=2T1F 2 BRACF RGN IR 3 B V7 NS —= 215 2
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31-1 PCDD - PCDFEEYE)E (DFJ-CAL-A) DFH L

B LD 4 M OV FE (ng/mL)

L (R4
CS1-A CS2-A CS3-A CS4-A CS5-A CS6-A
1,3,6,8-Tetrachlorodibenzo-p -dioxin 0.1 0.5 2 10 50 200
1,3,7,9-Tetrachlorodibenzo-p -dioxin 0.1 0.5 2 10 50 200
2,3,7,8-Tetrachlorodibenzo-p -dioxin 0.1 0.5 2 10 50 200
1,2,8,9-Tetrachlorodibenzo-p -dioxin 0.1 0.5 2 10 50 200
1,2,3,7,8-Pentachlorodibenzo-p -dioxin 0.1 0.5 2 10 50 200
1,2,3,4,7,8-Tetrachlorodibenzo-p -dioxin 0.2 1 4 20 100 400
1,2,3,6,7,8-Hexachlorodibenzo-p -dioxin 0.2 1 4 20 100 400
1,2,3,7,8,9-Hexachlorodibenzo-p -dioxin 0.2 1 4 20 100 400
1,2,3,4,6,7,8-Heptachlorodibenzo-p -dioxin 0.2 1 4 20 100 400
Octachlorodibenzo-p -dioxin 0.5 2.5 10 50 250 1,000
1,3,6,8-Tetrachlorodibenzofuran 0.1 0.5 2 10 50 200
1,3,7,9-Tetrachlorodibenzofuran 0.1 0.5 2 10 50 200
2,3,7,8-Tetrachlorodibenzofuran 0.1 0.5 2 10 50 200
1,2,8,9-Tetrachlorodibenzofuran 0.1 0.5 2 10 50 200
1,2,3,7,8-Pentachlorodibenzofuran 0.1 0.5 2 10 50 200
2,3,7,8,9-Pentachlorodibenzofuran 0.1 0.5 2 10 50 200
1,2,3,4,7,8-Hexachlorodibenzofuran 0.2 1 4 20 100 400
1,2,3,6,7,8-Hexachlorodibenzofuran 0.2 1 4 20 100 400
1,2,3,7,8,9-Hexachlorodibenzofuran 0.2 1 4 20 100 400
2,3,4,6,7,8-Hexachlorodibenzofuran 0.2 1 4 20 100 400
1,2,3,4,6,7,8-Heptachlorodibenzofuran 0.2 1 4 20 100 400
1,2,3,4,7,8,9-Heptachlorodibenzofuran 0.2 1 4 20 100 400
Octachlorodibenzofuran 0.5 2.5 10 50 250 1,000
1,3,6,8-Tetrachloro[*C,,]dibenzo-p -dioxin 10 10 10 10 10 10
2,3,7,8-Tetrachloro[ *C,,]dibenzo-p -dioxin 10 10 10 10 10 10
1,2,3,7,8-Pentachloro[ *C,]dibenzo-p -dioxin 10 10 10 10 10 10
1,2,3,4,7,8-Tetrachloro[ °C,,]dibenzo-p -dioxin 10 10 10 10 10 10
1,2,3,6,7,8-Hexachloro[ *C,,]dibenzo-p -dioxin 10 10 10 10 10 10
1,2,3,7,8,9-Hexachloro[ *C,,]dibenzo-p -dioxin 10 10 10 10 10 10
1,2,3.,4,6,7,8-Heptachloro[ °C;,]dibenzo-p -dioxin 10 10 10 10 10 10
Octachloro[”C1 ,]dibenzo-p -dioxin 20 20 20 20 20 20
1,3,6,8-Tetrachloro[ °C,,]dibenzofuran 10 10 10 10 10 10
2,3,7,8-Tetrachloro[*C,,]dibenzofuran 10 10 10 10 10 10
1,2,3,7,8-Pentachloro[*C,]dibenzofuran 10 10 10 10 10 10
2,3,7,8,9-Pentachloro[ °C,]dibenzofuran 10 10 10 10 10 10
1,2,3,4,7,8-Hexachloro[ °C,,]dibenzofuran 10 10 10 10 10 10
1,2,3,6,7,8-Hexachloro[ °C,,]dibenzofuran 10 10 10 10 10 10
1,2,3,7,8,9-Hexachloro[ *C,,]dibenzofuran 10 10 10 10 10 10
2,3,4,6,7,8-Hexachloro[ *C,,]dibenzofuran 10 10 10 10 10 10
1,2,3,4,6,7,8-Heptachloro[ °C,,]dibenzofuran 10 10 10 10 10 10
1,2,3,4,7,8,9-Heptachloro[ *C ,]dibenzofuran 10 10 10 10 10 10
Octachloro[*C,]dibenzofuran 20 20 20 20 20 20
1,2,7,8-Tetrachloro['3C12]dibenzofuran 10 10 10 10 10 10
1,2,3,4,6,9-Hexachloro[ C,,]dibenzofuran 10 10 10 10 10 10
1,2,3,4,6,8,9-Heptachloro[ *C ,]dibenzofuran 10 10 10 10 10 10
1,2,3,4-Tetrachloro[ *C,,]dibenzo-p -dioxin 10 10 10 10 10 10

—
(=]

1,2,3,4-Tetrachloro['3C12]dibenzofuran 10 10 10 10 10
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712 Co-PCBIEHEHR (PCB-CVS-IQ) DAL

BV D4 K ONRE (ng/mL)

L4,
STDI1 STD2 STD3 STD4 STD5
3,3',4,4'-Tetrachlorobiphenyl (#77) 0.5 2 10 50 250
3,4,4',5-Tetrachlorobiphenyl (#81) 0.5 2 10 50 250
2,3,3',4,4'-Pentachlorobiphenyl (#105) 0.5 2 10 50 250
2,3,4,4',5-Pentachlorobiphenyl (#114) 0.5 2 10 50 250
2,3',4,4',5-Pentachlorobiphenyl (#118) 0.5 2 10 50 250
2'.3,4,4',5-Pentachlorobiphenyl (#123) 0.5 2 10 50 250
3,3'4,4',5-Pentachlorobiphenyl (#126) 0.5 2 10 50 250
2,3,3',4,4' 5-Hexachlorobiphenyl (#156) 0.5 2 10 50 250
2,3,3',4,4',5"-Hexachlorobiphenyl (#157) 0.5 2 10 50 250
2,3'4,4'5,5'-Hexachlorobiphenyl (#167) 0.5 2 10 50 250
3,3'4,4',5,5'-Hexachlorobiphenyl (#169) 0.5 2 10 50 250
2,2'3,3',4,4',5-Heptachlorobiphenyl (#170) 0.5 2 10 50 250
2,2'3,4,4'.5,5'-Heptachlorobiphenyl (#180) 0.5 2 10 50 250
2,3,3',4,4'5,5'-Heptachlorobiphenyl (#189) 0.5 2 10 50 250
2,3' 4" 5-Tetrachloro[ °C,,]biphenyl (#70) 10 10 10 10 10
3,3',4,4"-Tetrachloro[ °C,]biphenyl (#77) 10 10 10 10 10
3,3',4,5"-Tetrachloro[ °C,,]biphenyl (#79) 10 10 10 10 10
3,4,4',5-Tetrachlor0[]3C,2]biphenyl (#81) 10 10 10 10 10
2,3,3',4,4'-Pentachloro[°C,,]biphenyl (#105) 10 10 10 10 10
2,3,4,4',5-Pentachloro[]3C12]biphenyl (#114) 10 10 10 10 10
2,3',4,4',5-Pentachloro[ *C,,]biphenyl (#118) 10 10 10 10 10
2'3,4,4',5-Pentachloro[ °C,,]biphenyl (#123) 10 10 10 10 10
3,3',4,4',5-Pentachloro[ *C,,]biphenyl (#126) 10 10 10 10 10
2,3,3'4,4',5-Hexachloro[ °C,,]biphenyl (#156) 10 10 10 10 10
2,3,3',4,4',5'-Hexachloro[ *C,,]biphenyl (#157) 10 10 10 10 10
2,3'4,4',5,5"-Hexachloro[ °C,,]biphenyl (#167) 10 10 10 10 10
3,3',4,4',5,5'-Hexachloro[ *C,,]biphenyl (#169) 10 10 10 10 10
2,2’,3,3',4,4',5—Heptachloro[13Clz]biphenyl (#170) 10 10 10 10 10
2,2'3,4,4'5,5"-Heptachloro[ *C,,]biphenyl (#180) 10 10 10 10 10
2,3,3‘,4,4‘,5,5'—Heptachloro[”Clz]biphenyl (#189) 10 10 10 10 10
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F21-3 PUEAER O

s =354
PR VIR DO FESE HLME R4
(ng/mL)
PCDD  PCDFZY—2 77 2347 FPNAE R 1,3,6,8-Tetrachloro[ °C,,]dibenzo-p -dioxin 20
(DFL-CL-A20) 2,3,7,8-Tetrachloro[ °C,,]dibenzo-p -dioxin 20
l,2,3,7,8-Pentachloro[13C1 ,]dibenzo-p -dioxin 20
1,2,3,4,7,8-Tetrachlor0[BClz]dibenzo-p -dioxin 20
1,2,3,6,7,8-Hexachlor0[13Cl ,]dibenzo-p -dioxin 20
1,2,3,7,8,9-Hexachloro[ °C,,]dibenzo-p -dioxin 20
1,2,3,4,6,7,8-Heptachloro[ *C;,]dibenzo-p -dioxin 20
Octachloro[BClz] dibenzo-p -dioxin 40
1,3,6,8-Tetrachloro[°C,,]dibenzofuran 20
2,3,7,8-Tetrachloro[l3Clz]dibenzofuran 20
1,2,3,7,8-Pentach10ro[13C12]dibenzofuran 20
2,3,7,8,9-Pentachloro[13Clz]dibenzofuran 20
1,2,3,4,7,8-Hexach10r0[13C12]dibenzofuran 20
1,2,3,6,7,8-Hexachloro[13Clz]dibenzofuran 20
1,2,3,7,8,9-Hexach10r0[13C12]dibenzofuran 20
2,3,4,6,7,8-Hexachloro[13Cl ,]dibenzofuran 20
1,2,3,4,6,7.8-Heptachloro[ *C,,]dibenzofuran 20
1,2,3,4,7,8,9-Heptachloro[ *C;,]dibenzofuran 20
Octachloro[13C12]dibenzofuran 40
PCDD - PCDFZU—2 7 7 2234 7 F P Y 1,2,7,8-Tetrachloro[ °C,,]dibenzofuran 20
(DFJ-SY-A20) 1,2,3,4,6,9-Hexachloro[ °C,,]dibenzofuran 20
1,2,3,4,6,8,9-Heptachloro[ °C,,]dibenzofuran 20
Co-PCBYY—> 7 o7 Z/51 7 P E E 3,3',4,4"-Tetrachloro[ °C,,]biphenyl (#77) 20
(PCB-LCS-A20) 3,4,4',5-Tetrachloro[ °C,,]biphenyl (#81) 20
2,3,3',4,4'-Pentachloro[°C,,]biphenyl (#105) 20
2,3,4,4',5-Pentachloro[ °C,,]biphenyl (#114) 20
2,3',4,4',5-Pentachloro[ °C,,]biphenyl (#118) 20
2'3,4,4',5-Pentachloro[ °C,,]biphenyl (#123) 20
3,3',4,4',5-Pentachloro[°C,,]biphenyl (#126) 20
2,3,3',4,4',5-Hexachloro[ °C,,]biphenyl (#156) 20
2,3,3',4,4',5'-Hexachloro[*C,,]biphenyl (#157) 20
2,3',4,4',5,5'-Hexachloro[*C ,]biphenyl (#167) 20
3,3',4,4',5,5'-Hexachloro[ *C,,]biphenyl (#169) 20
2,2'3,3',4,4',5-Heptachloro[ °C,,]biphenyl (#170) 20
2,2’,3,4,4‘,5,5'—Heptachloro[13C12]biphenyl (#180) 20
2,3,3',4,4',5,5'-Heptachloro[ °C,,]biphenyl (#189) 20
Co-PCBI V231 7 I NS e 2,3' 4" 5-Tetrachloro[ C,]biphenyl (#70) 20

(PCB-IS-A20)

3) BEAXE

(1) VoI AL —H K ORIV —2 T T AL T RN

IIHTEREE 10.0 g B> THEAMIC AN, ~/7us VY% FWT PCDD - PCDF 7Y —2 7 w7 Ao
7 FANAEHERR 20 pL & Y Co-PCB 7V —2 7 w7 A4 7 NAEHERR 20 pL ZHh R IChn 2 72, 20 kg
FAY— VEBRHSZ DI CANTE. Zhvae Yy 7 AL —fH & IZ AL, MLV 350 mL &= A%
FRICHEAEL, 16 FFfEY vy 7 AL —HHI LT,

Zam DN R A 40 °C DL F ORI ETIREACTE THE TN L%, ~F 45 mL &2
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A, A1 IS DRUBHA R L LTz

Q) W 1B IITNITEIONTTT 4—)

~FY 150 mL 22U BTN AT HIIZ, ~FY O E N FE CARIO LIEICETHETH FS
BCLE SN AT LETELT-.

YT TA=Z 300 mL ZLE BT NHT LD FICES, RENAIRE 2@ V7 N7 RN, K
AR CARD LEICETDETH FSE7z. BaFad~FHr 2 mL 5T 5 BEEEL, EiREZ B
AFNHT BINZ, IR E DT CTAHID ERICET2FE TR FSE72. BICAFH UK 200 mL 2% @)
TN HTINIINZ, BATF U HE 2GR | TR OF R TR S8 72, Ik E 40°C L F oK BT
0.5 mL F2E ETHUEIRML, Fi 2 (ot oAk e L.

(3) KR 2GEWIRS YD T NI NR— AN T LIa~ T TT 4—)

ARBHAR G R S VB F NV R =2 T NN Z T2, BRERZE~FY 0.5 mL > T2 [mEEL, ik
AT ZTZ. 15 S E L%, ~F 2 60 mL ZFEBT7LITMNZ, FR 1 iR E OFEE Tt TS
7.

WRIE DT TAKIO BNl LIRS, 7237722 100 mL Z{EMER I A7 NV NSR—2AHT LD FIZ
B, ~FH—r a2 (3+1)50 mL Z[E BT AN, B 1 FEEEEO#E TE /4 /L Co-PCBs
ZHL, W5 A OFREHRIRELT-.

RIS FE CAFI D ESsICE LR, IEMER VDT NI —2AHT K KEEL, #Hi7212 100 mL D729
BT I7Aa% AT LD FIZEE, MLy 50 mL ZFEAZLINZ, /1 EREREORET /oAb
Co-PCBs, PCDDs } U* PCDFs ## L, Ei4y B DFEHEIRELT-.

(4) PERE R OV DAL TN

5y A K& OVH 53 B OFUEHA TR A 1 mL LA FICHUERME (40 C)L, ZhEnDr T F F =y = (L
TIKDIET2) BB, RoE~FH 1~2 mL CEEEGL, Veik% KD EfERicabher-. &
(272 30~50 uL AN 2 7=, EFREN F T 20 L ETRMELE.

Co-PCB VUL VAL FINAEYERL 20 uL 25y A & OVE[ 4y B OE#ME# (2, £7=, PCDD - PCDF 'V
YOZNSNAT IR HERR 20 uL ZE 5y B OEMIKIZENZE L~ A7 VP TMR T, ~FH 0.2~0.3
mL TZNENO KD Effias DBEAZ TV, ZHEL FT20 pL £TEMELZ. /72 80 uL ZFH5y A DR
Ma I, ¥7z, /T2 20 pL 253 B DOIRMEIRIZE L INZ, GC/MS (2324 50k & LTz,

(5) HARIa~NIT7E & Hr

PCDD - PCDF & HFEHAR O EIZOWTIE, JESME 1 K2 %, /4L k Co-PCB Il & 7
BHA R & O /4 Lk Co-PCB JI7E A BUEHA R OB E T2V CIE, MESRM 3 2Lz, BRIt 4%
BIRAA L E=HV T (LUF, TSIM) WD NEIZEDAF VRIICEEEL, £ 2 IR TR E EN
EREYE O TEOT=L —AF L RO ay 7/~ A O- BHERE L. B & IEEAEYE PFK
% GC/MS DAFALBITE AN LIRNG, Oy I~ ADIGE NG E LD, S ENER K OGEHATR 1~2 uL %
GC/MS IZIEALTHIEZATVY, BE LB R OB EEIZHOVWTEH SIM 7~ T 55157,

MG ED —SDOE=F—AF L OE—VHRBOMBE AR, & 3 IR T RARFEHETFE
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— T DHIEEMRR L. 2 ORERIZ, v/~ ADET=H—F v FIVDOMEREITT-.

E - ARiEStE
WE FHEmyr~2RUTED SIM &
Iy fERE 10,000 LA 1
AF AL B EREAA AIE (BD)
A AL FIF — 140 eV
A AL FE 600 pA
AA AR IR FE 1280 °C
AT INEEE K 10 kV
SIM J&E#1:1 s EL'F (100~120 ms/ch.)

%ﬁ *t & ) ‘& . PCDD 4 # M {K, 1,2,3,7,8-PeCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF,
1,2,3,4,6,7,8-HpCDF , 1,2,3,4,7,8,9-HpCDF , OCDF, PCDDs 4 [f] % &,
HxCDFs [Fl (& K& U8 HpCDFs [A % {4
VY 7 L ETV—HT7 L (J&W B DB-5MS, N 0.25 mm, £ 60 m, HE 0.25
pm)
% ¥ ¥ — & A:He 1.3 mL/min
A7 LR R AR 130 °C (2 43PR¥F) , AR 30 °C/min, 200°C, F-& 5 °C/min,
220 °C (16 73 P+F) , FE 6 °C/min, 300 °C (18 /7R F£F)
OB A 5 AT UYL A (90 5)
FOBFE A IR 1280 °C
SIM 7' v —7 4k
1 (20.0~32.0 min) : TeCDF (M, M+2) , '*Cj,-TeCDF (M+2) , TeCDD (M, M+2) ,
13C,-TeCDD (M+2) , Lockmass (330.9792)
2 (32.0~36.5min) :PeCDF (M, M+2) , "C;,;-PeCDF (M+2) , PeCDD (M, M+2) ,
13C,-PeCDD (M+2) , Lockmass (380.9760)
3 (36.5~40.5 min) :HXxCDF (M+2, M+4) , *C;,-HxCDF (M+2) , HXCDD (M+2, M+4) ,
3C1,-HxCDD (M+2) , Lockmass (380.9760)
4 (40.5~45.0 min) :HpCDF (M+2, M+4) , '*C;,-HpCDF (M+2) , HpCDD (M+2, M+4) ,
53C,-HpCDD (M+2) , Lockmass (430.9728)
5 (45.0~50.0 min) :OCDF (M+2, M+4) , *C;,-OCDF (M+4) , OCDD (M+2, M+4) ,
53C1,-OCDD (M+4) , Lockmass (442.9729)

& 2
oy Mr kF S ) 'E : 2,3,7,8-TeCDF, 2,3.4,7,8-PeCDF, 1,2,3,7,8,9-HxCDF, 2,3,4,6,7,8-HXCDF ,
TeCDFs [l (&} O° PeCDFs [l & {4
7 L:FXeIV—AT7 5 J&W B DB-17, N£E 025 mm, EX 60 m, E/E 0.25

pm)

&



HR-GC/MSYEIZ L2 MR B AEL th oD 57 A A2 2 U AHRNE 1L O R 45

B E

¥ — A A:He 1.3 mL/min
77 LR IR 130 °C (2 %) , A& 30 °C/min, 200 °C, F-J& 3 °C/min,
280 °C (36 7y £ FF)
OB A 5 AT UYL A (90 5)
ABHE A EBIREE 1 280 °C
SIM 7' v —7fk:
1 (20.0~35.0 min) : TeCDF (M, M+2) , *C;,-TeCDF (M+2) , PeCDF (M, M+2) ,
3C1,-PeCDF (M+2) , Lockmass (318.9792)
2 (35.0~50.0 min) :HxXxCDF (M+2, M+4) , °Cy,-HxCDF (M+2) , Lockmass (380.9760)

ESAE 3

5y MF %t 82 ) "B : Co-PCB % EAER

7 L:FYETU—HT A (J&W £ DB-5MS, N 0.25 mm, £ 60 m, BEE 0.25

pm)

¥ v V¥ — 4 A:He 1.3 mL/min

77 LR HEHREE 130 °C (2 /3PREF) , FHE 30 °C/min, 200 °C, H-ii 5 °C/min,
220 °C (25 73 PRFF) , HiE 6 °C/min, 300 °C (20 53 PR FF)

OB A 7 B AT VYRR (90 5)

FOBFE AR IR B 1280 °C

SIM 7' )L — 74k

1 (18.0~26.5min) :TeCB (M, M+2) , *C5-TeCB (M+2) , PeCB (M, M+2) , HxCB (M+2,
M+4) , Lockmass (330.9792)

2 (26.5~37.5min) :PeCB (M, M+2) , °C;,-PeCB (M+2) , HXxCB (M+2, M+4) , HpCB
(M+2, M+4) , Lockmass (380.9760)

3 (36.5~40.5min) :HxCB (M+2, M+4) , *C,-HxCB (M+2) , HpCB (M+2, M+4) , OCB
(M+2, M+4) , Lockmass (430.9729)

4 (40.5~45.0 min) :HpCB (M+2, M+4) , Cj,-HpCB (M+2) , OCB (M+2, M+4) , NnCB
(M+2, M+4) , Lockmass (442.9729)

&
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#F 2 EF=H—AFLORTEEER

SSHTRIGME (native) i E (PChy)
R4 " " n " " n
M (M+2) M+4) M (M+2) M+4)
TeCDDs 319.8965 321.8936 331.9368 333.9338
PeCDDs 355.8546 357.8516 367.8949 369.8919
HxCDDs 389.8157 391.8127 401.8559 403.8530
HpCDDs 423.7766 425.7737 435.8169 437.8140
OCDD 457.7377 459.7348 469.7780 471.7750
TeCDFs 303.9016 305.8987 315.9419 317.9389
PeCDFs 339.8597 341.8567 351.9000 353.8970
HxCDFs 373.8208 375.8178 385.8610 387.8580
HpCDFs 407.7818 409.7789 419.8220 421.8191
OCDF 441.7428 443.7399 453.7830 455.7801
TeCBs 289.9224 291.9194 301.9626 303.9597
PeCBs 325.8804 327.8776 337.9207 339.9178
HxCBs 359.8415 361.8385 371.8817 373.8788
HpCBs 393.8025 395.7995 405.8428 407.8398

HEREAEEYE (PFK)

318.9792 330.9792 380.9760 430.9728 442.9728

F 3 AT D RIRFENARIEAE L
(%)
IR ERY'E (native)

[ A " " "
M (M+2) (M+4)
TeCDDs 77.43 100.00
PeCDDs 100.00 64.69
HxCDDs 100.00 80.66
HpCDDs 100.00 96.64
OCDD 88.80 100.00
TeCDFs 77.55 100.00
PeCDFs 100.00 64.57
HxCDFs 100.00 80.54
HpCDFs 100.00 96.52
OCDF 88.89 100.00
TeCBs 77.68 100.00
PeCBs 100.00 64.45
HxCBs 100.00 80.43

HpCBs 100.00 96.40




HR-GC/MSYEIZ L2 MR B AEL th oD 57 A A2 2 U AHRNE 1L O R 47

6) T —XfiEHr
A)@%ﬁ@ﬁ%

BEERR DWW EIZEVBFONTZIa~ T T AIZONT, Kot G E (s) OxGT 57V —2 T 7 AR
A7 MNIEEYE (CS) IO — 7 (A) D R ORI T ORI R R E L) — 0 Ty T AN
A7 NEEYEDE ORFE (C) Dz HWT, FTRUCKVFIXEEREL(RRF) ZH H L7, 5 BB & E v
HRIZOWTHRDIKL 3 [EHIEL, B IHL7 RRF 2 ¥ LT,

Cos A
ch AL

RRF' Wt S8 k (DL T IRIAE) oo eIk 4% 4

Ccs AEHER P DIV — 2T T ALY I NEEEY)E O
C, AEAEIR P DT R R E DR FE

A, IR O3 HT X R E O — 7 A

Acs  EERT OV Ty T AN FNIEHEY E O — 7 R

RRF* =

FIREIC ) — o T P27 FANEE R E D) o 2S5 A 27 FH N EE HE)E (SS) (23 A8 kI FE 4R
¥ (RRFgg) R AU KOFE H L=,

CSS AI&‘S
RRFSS - CS A ASS
RRFy,  :ZU— T o7 A0 RS YERDE k(DL [RIRE) 004 sof ek FEE 1% 4
Cgs AEHEE T DY T AL T NAEHEY) ' O i i
Ces AEHEIR R DI)— 2T T ALY FANEE Y O
Acg ARMER P DIV =T T AR NI EY E OY — 7 ihifE
Agg AR T DLV VALY NI REY) B DY — 7 i FE

B) [EIROMERS

REHAIR O E LV ONTZ/a~ N T MBI DIV =2 Ty T A7 NS E OY — 7
FEEVV DALY I NEEEYE DY — 7 T FE O b K O 3-D M SR EE AR 3k E V¢, Uz kv
=TT ANAY N IEYE DRI (rec) 7T HL L, ATALEREAEIZI T DRI EE R D=

rect = QSS X ! x100
ASS ch RRFg
rec’ V=TT AN NEEEYE k (VLT IREE) ORI (%)
Acg AEHEIR TP DIV — 2T T ANSA T I NFEREY) B OY — 7 1 FE
Agg BN TP O D ARAL T N EY) E O — 7 iR
Qg SRBHEI T DD A RA 7 N HER)E DU INE: (pg)
Qcs SRBHEIR R DI = T T AL A NEEEYE OTRINE (pg)

RRFg  HREBRIERIFICROT-IV =T T 2L NIEHEY E DOV P AL T N
K HEW) BT 0t 5 2 A0 o Je AR 3
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C) EE

AEHATR OB EIZIVEONT=/a~ T T 5 ETE W RE K O T 57V —2 T T ALY
FNAEUEY)E DY — 7 2 )7 B S, Z O FE e K O s 3 D48 xR AR B -V ¢, Iz X vk o
BT B EDORELZE L. 2 DDEF=S — (A FNENICONWTHEONT- K IBEZ L.

ck = ch ><—
A’és “RRF W
c SN RE k(DL T RER) Ok R EE (pg/g)
A, FRBHAE T DT xS E DY — 7 AR
Acs  REHEIRT D2V — T o T 2, 7 FINEE Y E O — 7 H
Qcs SRBHI HRIZIRINUT= 2 ) — 2 T 7 2310 7 N HE) - O & (pg)
RRF R EBRERLIEIRD T2 T R G E D7) — 2 T o 7T 23,7 NI E 535
b S AR 2K
A AR R (g)

D) FHMEE~O#HE
WREHWT, B OX A AT OB E (TEQ) 3R 7. 72k, mMESMif%%k (TEF) IX
2005 AEIC WHO 23#2"B L7 (3£ 4) 2 H iz,

TEQ= ) C* x TEF*

TEQ B OXAAFT D 2,3,7,8-TeCDD %R (pg-TEQ/g)
c” SRR R E k (CAFREE) OREHTIEE (pg/g)
TEF CBIHT RIS D 2,3,7,8-TeCDD 73 1M 25 4% 5



HR-GC/MSIENZ LB MRS AR R D & A 4202 AR TEVE O T

4 PR (TEF) | & TR (LOQ) & Ok Hi FER (LOD)

= g A -
s R TR g R R
(IUPAC No.) (WHO.2005) (LOQ) (LOD)
PCDDs
.......... 2’39778'T6CDD11003
192’39778'P6CDD .................... 1 .................... 1 0 ............ 0 3 ......
1,2,3,4,7,8- HxCDD 0.1 2.0 0.6
1,2,3,6,7,8- HxCDD 0.1 2.0 0.6
e 1,2,3,789-HxCDD 0.1 . 20 ! 06, ...
1’2’3’4’6’7>8'HPCDD ................... 0 01 ................ 20 ............ 0 6 ......
1,2,3,4,6,7,8,9- OCDD 0.0003 5.0 1.5
PCDFs
.......... 2>3’7’8'T6CDF011003
1,2,3,7,8- PeCDF 0.03 1.0 0.3
........ 2’3’4’7’8'P6CDF031003
1,2,3,4,7,8- HxCDF 0.1 2.0 0.6
1,2,3,6,7,8- HXCDF 0.1 2.0 0.6
1,2,3,7,8,9- HXCDF 0.1 2.0 0.6
...... 2’3’4’6’7’8'HXCDF012006
1,2,3,4,6,7,8- HpCDF 0.01 2.0 0.6
1’2’374’778’9'H9CDF .................... O 01 ................ 20 ............ 0 6 ......
1,2,3,4,6,7,8,9- OCDF 0.0003 5.0 1.5
/A )V Co-PCBs
3,3',4,4"- TeCB #77) 0.0001 2.0 0.6
__________ 344,5:TeCB_ (#81) 00003 20 06
_______ 33445 PeCB T (#I26) TTOA TR0 06
3,3'.4,4',5,5'- HxCB (#169) 0.03 2.0 0.6
B A GO PCBs
2,3,3',4,4'- PeCB (#105) 0.00003 2.0 0.6
2,3,4,4',5- PeCB (#114) 0.00003 2.0 0.6
2,3',4,4'5- PeCB #118) 0.00003 2.0 0.6
_______ 2344,5-PeCB _ (#123) 000003 20 06
2,3,3'4,4'5- HxCB (#156) 0.00003 2.0 0.6
2,3,3',4,4'5"- HXCB (#157) 0.00003 2.0 0.6
..... 234455 HxCB____(#167)_____ 000003 20 . 06

2,3,3'4,4',5,5'- HpCB (#189) 0.00003 2.0 0.6
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| I, | U Ak AL D 15 AR
<—CSIS

| i | oy vor AL —HiHSERE . 1605
|

| i | 2@ hr BT
T TR

| L[4y ] | IEER AT
T THR
—~FHr—TUraaAFy (3+1) TEH (A)

(EHE 7T A)
LT TR
(% i 53 B)
SS IS— —SS IS
| I | cc/vs

M1 BEEEE RN O A A AHREIEDOFIE

3. BMRRUEE

2.3) THRBLL =434 3B (CBERS T IERE 20 50 12O\ T, ARIEICRES TRILERL TE A A% 304
7EL, PCDD+PCDF # % &, Co-PCB BB L e HMESEB2R B LB R2R S IORLZ. Wi
DFREHIB N TY, By AE =L —DOELNE NCFRAT AT DX AFF L R OWNAEHEY)E O E %
PETHE—=2IEROONR ST, 1220, BEFRIEEHI DWW, IHIREZRME LA, BN
(i 38) N BIHT L, ~F VAT ENT, LRIV AT LA LENRST2T20D, ZDH%
DEEE LR L7257z,

(ZAFF T P FNARD PR AN E ~ =27 V) OREEE PN - T, & LR IR R & OV 5E {b ik
FEEHZOWTHH TR Z T L=, TORER, FRl~==7 /L0 B2 E & FR EOJHEMIT, %@k
NEEHZ 3T 3 AR S A7z, 2 O & O E B O BB T 2E A (Yo) (= E B 1 SV E it 2
/ CCRNEE 1+ EM 2) 2)) X 100) 1 X FEEMED =7 %LANTHY, [Fl~==T VO FEE B HED BK
(£30 %LAW) 7= L Tz,

FTo, 2V =0Ty T AL NI EE ORI REZ R 6 [RUIZ. ZNHO RN OFLFR L9k = 57
NEEFZ BT 52~117 % THY, [FAl~==27 /L OREEE BEREDER (50 %L E 120 %LL T) A 7235 D
ThHor-.

MR DOZ A4 X DT BIEE EHART AL [P TIX, FAAF VB L7t , WREELEE
LB VN TNTIT LI T TT SIEMNR T VAT Ay a~< T 72 K0k OV il L CRUBHA
RERHT DL/ TND. ZORBRBIEDI G, HRERLEIT, ZEOAHY, & GH, L85 EHRR
LARFHEDOREDTDOEIETHD. Tz, BBV NATAOFETAKIOREE Y 77 VDS g LB
DEENZETD. LoC, ME R BB ADEHI IR E L% &1, ZOBER F 8 3 IS 3URA ik & 77 U
LTh GC/MS TORIEITHELIRNEE Z DI, ZDOIEND, W82 F R < SERE R A B UEHR K D
RN IWNTIE, BRERALERICE 3 D E 3R] (2 B RRBE) 23 S, SBR[ o b A3 X L7z
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#5  EEEIEEI T OX A4 FORIE E(pg/g)
TN AT TF v
Wike7 kT [ NTER  TATER SRR
=T =7 R WER#AE  WERE AKX
(CDU) (IBDU)

PCDDs
e .2.’.3.’.7.’.8.' . TeCDD .................. ND ......... ND ......... ND ......... ND ........... ND ........ ND .-
12378 PeCDD ND. . ND. . ND. . ND.__ . ND. . ND.
1,2,3,4,7,8- HxCDD N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8- HxCDD N.D. N.D. N.D. N.D. N.D. N.D.
123789 HxCDD ND. _.ND.___ ND ND. .. ND. ___ND.__
1234678 HpCDD ND. . ND. ND. ... ND__.... ND. .. ND.
12346789-0CDD_ . ND. __ND. ND. .. ND. ND. . ND.
TeCDDs N.D N.D N.D N.D N.D N.D
PeCDDs N.D N.D. N.D N.D N.D N.D
HxCDDs N.D N.D. N.D N.D N.D N.D
HpCDDs N.D N.D. N.D N.D N.D N.D
PCDFs
o AT TECDE ND.___. ND. __ND.____. ND.___ . ND. . ND.
1,2,3,7,8- PeCDF N.D. N.D. N.D. N.D. N.D. N.D.
e 23ATSPCDE ND.___ND.___ ND_ ND.__.. ND. ___ND.
1,2,3,4,7,8- HxCDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8- HXCDF N.D. N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8,9- HxCDF N.D. N.D. N.D. N.D. N.D. N.D.
2’3’4’6’7’8' HXCDF .................. ND ......... ND ......... ND ......... ND ........... ND ........ ND
1,2,3,4,6,7,8- HpCDF N.D. N.D. N.D. 0.8 N.D. N.D.
1234789 - HpCDE ND. __ND.___ ND ND. .. ND. ____ND._
12.3:46,7.89-OCDE ND. . ND. . ND. . ND.__ . ND. . ND.
TeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
PeCDFs N.D. N.D. N.D. N.D. N.D. N.D.
HxCDFs N.D. N.D. N.D. N.D. N.D. N.D.
HpCDFs N.D. N.D. N.D. N.D. N.D. N.D.
/> F WV Co-PCBs
3,3',4,4- TeCB #77) N.D. 38 N.D. 37 75 0.6 "
el 344,5-TeCB | @81 ... ND. ... 2.9 ND. ... Loy 46 ... N.D. .
L O3AAS PeCB  (#126)  ND. ND. ND. . ND. ND. . ND.
3,3'4,4'5,5- HxCB (#169) N.D. N.D. N.D. N.D. N.D. N.D.
B B e 5O
2,3,3',4,4'- PeCB (#105) N.D. 48 N.D. 73 61 0.6V
2,3,4,4',5- PeCB (#114) N.D. 3.6 N.D. 5.4 8.1 N.D.
2,3',4,4'5- PeCB (#118) N.D. 92 N.D. 81 130 0.8V
L 23AAS PeCB  (#123)  ND. 44 ND.__ . 35 . 53....ND.
2,3,3',4,4',5- HxCB (#156) N.D. 150 N.D. 1.7 9 N.D. N.D.
2,3,3.4,4',5'- HxCB (#157) N.D. N.D. N.D. N.D. N.D. N.D.
LAAASSIIXCB | #167)  ND. ND. ND. ND. .. ND. ___ND.__
2,3,3',4,4'5,5'- HpCB (#189) N.D. N.D. N.D. N.D. N.D. N.D.
Y
PCDDs+PCDFs (TEQ) 0.000 0.000 0.000 0.000 0.000 0.000
s Co-PCBs (TEQ) ... ... 0.000 . 0.009 ... 0.000 ... 0.009 ... 0015 ... 0.000_ .
#EF (TEQ) 0.000 0.009 0.000 0.009 0.015 0.000

1) ¥t TR (LOD)LL FERE T BE(LOQ)?E?%@%EIJE@
2) TE TRAROREMOBMARO B EEITOLL TR L,
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75 SR ET N 0D & A A3 L O I E B (pg/g)
EiE0A IIYA BIFEDA BRERN N
i ZPR [ 3i[ak s [3i[ay 3 HA HB
PCDDs
2’3’7’8'T6CDD ................. NDNDNDNDND
R 1 ’2’3’7’8'P6CDD .................. NDNDNDNDND
1,2,3,4,7,8- HXCDD N.D N.D N.D N.D N.D
1,2,3,6,7,8- HXCDD N.D N.D N.D N.D N.D
. 123789-HXCDD ND. .. ND.______ND________ND______ND.__
.. 1234678 HpCDbD  ND. ___ ND._ _____ ND.______ND______ND__
J12346789-0CDD . .ND._ _____ ND. ______ND______ND______ND__
TeCDDs N.D. N.D. N.D. N.D. N.D.
PeCDDs N.D. N.D. N.D. N.D. N.D.
HxCDDs N.D. N.D. N.D. N.D. N.D.
HpCDDs N.D. N.D. N.D. N.D. N.D.
PCDFs
e 23708 TeCDF . ND. ND. __ ND._______ND______ND__
1,2,3,7,8- PeCDF N.D N.D N.D N.D 0.5
e 23478-PeCDF ND. __.ND._______ND______ND______ND__
1,2,3,4,7,8- HXCDF N.D N.D N.D 06" 13D
1,2,3,6,7,8- HXCDF N.D N.D N.D N.D 08"
1,2,3,7,8,9- HXCDF N.D N.D N.D N.D N.D
o 2346,78-HXCDF ND. __.ND._______ND______ND______ND__
1,2,3,4,6,7,8- HpCDF N.D N.D N.D 2.4 2.7
. 1.2347.89-HpCDE . ND. .. ND.______ ND_______ ND______ND.__
1,2,3,4,6,7,8,9- OCDF N.D. N.D. N.D. 20 29
T  recpRs T ND. ND. T ND N.D N.D
PeCDFs N.D N.D N.D N.D N.D
HxCDFs N.D N.D N.D N.D. N.D.
HpCDFs N.D N.D N.D 2.4 2.7
J )V Co-PCBs
3,3',4,4'- TeCB #77) 0.6 " 2.1 N.D N.D N.D
hmmmmmaan 3’4’4”5'T6CB ...... (#81) ........ NDNDNDNDND
R 33,4,4.5-PeCB (#126) .. ND. .. ND.______ ND_______ ND______ND.__
3,3'.4.4'5.5'- HXxCB (#169) N.D N.D N.D N.D N.D
B e L
2,3,3',4.4'- PeCB (#105) N.D 180 b N.D N.D
2,3,4,4'5- PeCB (#114) N.D 9.7 N.D. N.D. N.D.
2,3'4,4'5- PeCB (#118) N.D. 360 2.3 08" 1.1 b
R 2',3,44.5-PeCB #123) _ND. 6. ND.________ND______ND.__
2,3,3',4,4',5- HXxCB (#156) N.D. 77 N.D. N.D. N.D.
2,3,3',4,4,5'- HxCB (#157) N.D. 16 N.D. N.D. N.D.
2304455 HXCB @#en . ND. .. 25 . ND. _____ND. ____ND. .
2,3,3.4.4'5,5'- HpCB (#189) N.D. 3.5 N.D. N.D. N.D.
PRI )
PCDDs+PCDFs (TEQ) 0.000 0.000 0.000 0.024 0.027
. Co-PCBs (TEQ) . ... ... 0.000 ... 0.020 ... 0.000 . ___ 0.000 ... 0.000____
&k (TEQ) 0.000 0.020 0.000 0.024 0.027

1) #H TR (LOD) L EE

ETIR(LOQ) RO E R
2) EE FEARMOREEOBIEIROFEM SR L TR L,



HR-GC/MSIENZ LB MRS AR R D & A 4202 AR TEVE O T

x5 ERREIEEITOX A4 L HHORIE [ (pe/g)

Ao AR pRERAN BREREE EIER

HA HB B+ Tk Tk
PCDDs
e 2378 TeCDD L ND. . ND. _ ND._____ ND._____ND.
e 1,2,3,7,8-PeCDD ... ND. . ND. _ ND._____ ND.____ND.__
1,2,3,4,7,8- HxCDD N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8- HxCDD N.D. N.D. N.D. N.D. N.D.
e L23.7.89- HxCDD L ND. . ND. . ND._____ ND.____ND.
. L2.346,7.8- HpCDD . ND. . .ND.__ ND._______ ND. ______ND__
(12346789 0CDD ... ND. . .ND.___ ND._______ND. ______ND__
TeCDDs N.D. N.D. N.D. N.D. N.D.
PeCDDs N.D. N.D. N.D. N.D. N.D.
HxCDDs N.D. N.D. N.D. N.D. N.D.
HpCDDs N.D. N.D. N.D. N.D. N.D.
PCDFs
e 2318 TeCDE . ND. . .ND.__ ND._______ND. ____ND__.
1,2,3,7,8- PeCDF N.D. N.D. N.D. N.D. N.D.
e 2378 PeCDE L. ND. . .ND.__ ND._______ ND.______ND.__
1,2,3,4,7,8- HXCDF N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8- HXCDF N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8,9- HXCDF N.D. N.D. N.D. N.D. N.D.
234078 HXCDE L. ND. . .ND. __ ND._______ ND.______ND__.
1,2,3,4,6,7,8- HpCDF N.D. N.D N.D N.D N.D
. 12,3.47.89- HpCDF ... ND. . ND.__ ND._______ND.____ND.__.
(12,34,6,7.89-OCDE . ND. _ ND.___ND._____ND._______ND.__
TeCDFs N.D. N.D. N.D. N.D. N.D.
PeCDFs N.D. N.D. N.D. N.D. N.D.
HxCDFs N.D. N.D. N.D. N.D. N.D.
HpCDFs N.D. N.D. N.D. N.D. N.D.
/L Co-PCBs
3,3',4,4- TeCB #77) N.D. N.D. N.D. 40 0.7V
et 3,44.5-TeCB .. #81) ... ND. . ND. . ND._ .33 . ND.__.
e 330445 PeCB (#126) ... ND. . ND. . ND._____ ND._____ND.
3,3'.4,4'5,5'- HXCB (#169) N.D. N.D. N.D. N.D. N.D.
B e N O TSR
2,3,3',4,4- PeCB (#105) N.D. b N.D. 68 1.7 9
2,3,4,45- PeCB (#114) N.D. N.D. N.D. 9.3 N.D.
2,3'4,4'5- PeCB (#118) 08" 2.3 N.D. 190 3.6
e 23445 PeCB (#123) ... ND. . .ND.___ ND. ] T ND.
2,3,3'4,4' 5- HxCB (#156) N.D. N.D. N.D. 6.7 N.D.
2,3,3',4,4,5'- HxCB (#157) N.D. N.D. N.D. 0.8 N.D.
234455 HXCB (#16e7) ... ND. _..ND.___ND. .33 . ND.__
2,3,3',4,4'5,5'- HpCB (#189) N.D. N.D. N.D. 129 N.D.
Ak
PCDDs+PCDFs (TEQ) 0.000 0.000 0.000 0.000 0.000
e Co-PCBs (TEQ) . ... 0.000 ... 0.000 _____.. 0.000 ... 0.013 ... 0.000
&t (TEQ) 0.000 0.000 0.000 0.013 0.000

) R FER (LOD) L F e B FIR (LOQ) FE O Bl E IR
2) B TR OB (00 Bttt fh D B B30 LC R L7,
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K5 ERENIEE T OX A% L HHOREE(pe/g)

fERIE
MO mi e Wil
=7)
PCDDs
2,3,7,8- TeCDD N.D. N.D. N.D. 03" 04"
v 12378:PeCDD T UND, U UND. N.D. ND. . ND..
1,2,3,4,7,8- HxCDD N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8- HxCDD N.D. N.D. N.D. N.D. N.D.
P 1. Z?: ’.:i ’1’.8. ’.9._. .I:I.)E.C_].).]:.) .................. jN. ‘.I?.‘ ........ N‘.D.‘ .......... N:I.).'. .......... I.\I. ‘.D.‘ .......... N:].).'. -
1’2’3’4’6’7’8'HPCDD .................. N D ........ ND ........... ND ........... N D ........... ND
1’2’3’4’6’7’8’9'OCDD ................... N D ........ ND .......... ND ........... N D ........... ND
TeCDDs N.D N.D. N.D N.D N.D
PeCDDs N.D. N.D. N.D. N.D. N.D.
HxCDDs N.D. N.D. N.D. N.D. N.D.
HpCDDs N.D. N.D. N.D. N.D. N.D.
PCDFs
s 23,18 TeCDE .. ND. ... ND. ... ND. ... ND. ... N.D.
1,2,3,7,8- PeCDF N.D. N.D. N.D. N.D. N.D.
et 23478 PeCDF ] ND. ... ND. ... ND. ... ND. ... N.D.
1,2,3,4,7,8- HXCDF N.D. N.D. N.D. N.D. N.D.
1,2,3,6,7,8- HXCDF N.D. N.D. N.D. N.D. N.D.
1,2,3,7,8,9- HXCDF N.D. N.D. N.D. N.D. N.D.
234078 HXCDE ] ND. ... ND. ... N.D. ... ND. ... N.D. .
1,2,3,4,6,7,8- HpCDF N.D. N.D N.D N.D N.D
234789 - HpCDE ] ND. ... ND. ... N.D. ... ND. ... N.D. .
123407189 OCDE ] ND. ... ND. ... ND. ... ND. ... N.D. .
TeCDFs N.D. N.D. N.D. N.D. N.D.
PeCDFs N.D. N.D. N.D. N.D. N.D.
HxCDFs N.D. N.D. N.D. N.D. N.D.
HpCDFs N.D. N.D. N.D. N.D. N.D.
A )V Co-PCBs
3,3',4,4'- TeCB #77) N.D. N.D. N.D. 2.8 3.2
3,4,4',5- TeCB #81) N.D. N.D. N.D. 0.6 N.D.
o 33445 PeCB_(#126)  N.D. N.D. ... N.D. . ND. ... N.D. .
3,3'4,4'5,5'- HxCB (#169) N.D. N.D. N.D. N.D. N.D.
B O Sl 1 &= S
2,3,3'4,4'- PeCB (#105) N.D. N.D. N.D. 7.5 8.5
2,3,4,4',5- PeCB (#114) N.D. N.D. N.D. N.D. N.D.
2,3'4.4,5- PeCB (#118) 141 b 09" 13 15
s 2,3:44.5-PeCB_____. (#123) ... ND. ... ND. ... ND. .. ND. ... N.D.
2,3,3',4,4,5- HxCB (#156) N.D. N.D. N.D. 120 1.7 9
2,3,3',4,4'5'- HxCB (#157) N.D. N.D. N.D. N.D. N.D.
2,3'4,4',5,5'- HxCB (#167) N.D. N.D. N.D. N.D. 0.7
2,3,3'4,4'5,5'- HpCB (#189) N.D. N.D. N.D. N.D. N.D.
CuRcs
PCDDs+PCDFs (TEQ) 0.000 0.000 0.000 0.000 0.000
s Co-PCBs (TEQ) ___.._........ 0.000____..0.000 .. 0.000 ... 0.001 ... 0.001 .
¥t (TEQ) 0.000 0.000 0.000 0.001 0.001

T B TR (LOD) UL - B TR (LOQ) ok O I E T
2) e TR O I 0D Tk (R 0D TR S B30 L C R LT
3) fiTatER
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%6 JV—2 T T A7 DR R

= FRE Nk ) AR R B ) T e (B AR AL
RAME H/ME RKXE &MEI RXE &ME SXE &ME &EXE &IME
FPEE (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
(PCDD)
2,3,7,8-TeCDD 80 68 77 62 81 63 78 73 79 77
1,2,3,7,8-PeCDD 100 85 104 82 107 87 107 97 106 91
1,2,3,4,7,8-HxCDD 96 79 92 85 98 94 99 95 100 90
1,2,3,6,7,8-HxCDD 95 77 90 83 95 89 98 93 94 90
1,2,3,7,8,9-HxCDD 103 83 98 88 103 97 102 94 101 88
1,2,3,4,6,7,8-HpCDD 99 76 97 91 98 94 94 90 97 63
.. 12346789-0CDD ] 100 . 89 92 105 9% .. 9 97 __.100 52
(PCDF)
2,3,7,8-TeCDF 92 76 91 73 90 73 93 89 92 86
1,2,3,7,8-PeCDF 103 87 113 82 108 84 105 98 102 95
2,3,4,7,8-PeCDF 100 93 107 87 108 94 106 100 109 99
1,2,3,4,7,8-HxCDF 94 78 88 83 93 87 91 89 92 86
1,2,3,6,7,8-HxCDF 91 74 86 78 91 83 89 86 91 83
1,2,3,7,8,9-HxCDF 101 81 96 89 98 95 100 96 101 92
2,3,4,6,7,8-HxCDF 114 94 107 97 113 104 110 105 107 80
1,2,3,4,6,7,8-HpCDF 98 76 95 88 95 92 93 88 95 71
1,2,3,4,7,8,9-HpCDF 100 83 99 95 101 98 100 99 99 58
1,2,3,4,6,7,8,9-OCDF 104 82 103 97 109 99 105 101 103 52
(/> Lk Co-PCB)
3,3',4,4'-TeCB(#77) 93 72 89 64 96 58 95 94 96 82
3,4,4'5-TeCB(#81) 89 65 86 59 92 55 90 90 92 76
3,3'4,4'5-PeCB(#126) 107 93 107 80 105 84 102 100 104 97
3314455 HxCB(#169) 112 | 100 .. 13 9L 106 9 .. 103 .. 101 109 __ 102
(*& /4 /L FCo-PCB)
2,3,3',4,4'-PeCB(#105) 83 58 84 54 95 78 84 82 101 83
2,3,4,4'5-PeCB(#114) 72 52 71 58 80 57 78 59 89 56
2,3'4,4',5-PeCB(#118) 75 52 76 60 84 60 78 75 90 78
2'3,4,4',5-PeCB(#123) 78 52 73 57 88 66 78 75 90 73
2,3,3'4,4',5-HxCB(#156) 86 67 91 65 89 73 82 76 91 73
2,3,3',4,4',5'-HxCB(#157) 89 76 93 68 92 80 87 81 94 78
2,3'4,4',5,5-HxCB(#167) 86 66 92 67 93 65 84 82 95 80
2,3,3',4,4,5,5-HpCB(#189 106 83 117 93 108 95 99 91 106 86
4. FEoH

HERSE AR P OX A4 O EFIEELT, TR OX A4 O E BIEEHEATARTA ]
OB 2B WL Cili H FTRE CHAIMRFTLI2E 25, UL T ORERAZHE L7z,

(1) BB FRAEEHZ DWW T, F oI BRI B3 GO, /v AE=4—DFELI
W RNERAT AT DEAF T ASH R OWEEEDEORNEZ L E T 28— 75580 o7,

(2) PHTRBROAE K OV =2 Ty T 27 AR EM B OBIRIE, Wb A3 F 2 IS
%2 FEERANE ~ =27 V) D ORE EE O ER FIHAW - TH DO Tholz.

(3) LA LEDZEND, #7E % F A B B REEL O FBHA R O U I W T, B R LBl |2 2
DIEZERER (2 B FREE) NS, AR O Rd b3 K7z,
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Evaluation of Determination of Dioxins in Inorganic Fertilizer Using a High Resolution
Gas Chromatograph/Mass Spectrometer (HR-GC/MS)

Toshiaki HIROI ', Yuji SHIRAI' and Mariko AIZAWA?

" Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department
? Food and Agricultural Materials Inspection Center, Fertilizer and Feed Inspection Department

(Now) Sendai Regional centter

A rapid method for extraction of dioxins (polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs) and coplanar polychlorinated biphenyls (Co-PCBs)) from inorganic fertilizer was
developed using a high resolution gas chromatograph/mass spectrometer (HR-GC/MS). Dioxins in
samples were extracted by the soxhlet extraction method. These extracts were treated without applying
concentrated sulfuric acid treatment adopted in the conventional method of the guideline for
determination of dioxins in feeds of Japan, and were cleaned up using a multi-layer silica gel column. The
effluents were cleaned up with an active carbon-dispersed silica gel reversible column to obtain
mono-ortho PCBs fraction and PCDDs+PCDFs+non-ortho PCBs fraction. The dioxins in each fraction
were analyzed using a HR-GC/MS, and then toxic equivalents (TEQ) of PCDDs+PCDFs, Co-PCBs and
the total value were calculated. Isotop-labeled substances were added into inorganic fertilizer as internal
standards. As a result, there was not a decline of the base-line of the lock-mass by the coexistence
material. The recoveries of each internal standards obtained from the determination of 19 samples were
within the range from 57 % to 117 %. The repeatability obtained from 2 replicated determination of 2
samples was within the range from 93 % to 107 %. The recoveries and repeatability satisfied requirements
of precision management prescribed in the Investigation Measurement Manual of Dioxins in Soil. The
soxhlet extraction method without application of concentrated sulfuric acid treatment was evaluated and
successfully applied for determination of dioxins in inorganic fertilizes other than clothing nitrogen
fertilizer. The evaluated procedure is a time-saving procedure and consumes less acid in preparing
samples.

Key words  dioxin, inorganic fertilizer, high resolution gas chromatography/mass spectrometry
(HR-GC/MS)

(Research Report of Fertilizer, 2, 38~57, 2009)



