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ZRRTEH-XI-Z0ER (PCDD) MZRAZEHKNE (PCDF) ARIENFHAME
M5 (POPs)e HFEE#ERTIERFEAXYNEEREEL TBREENKTF,
AN T EERANKL . NIRRT LT —FHSAEEE = EORTRE
(GC/MS/MS) J53%, BT H#7 17 & 2,3,7,8-BXX PCDD/Fs BZY), FREEHES
MEBF R EEEIRRN Agilent 7010 GC/MS/MS #1791, ZBFRASLIREEMNE
RESTYNESRSERN, HIZHOIIEER,

RIREBMIEFR TBRNFERREZ — FElb, 2TREIRRTE SR RPN ZBRXT
FEHZBRNHREEGEER X, FA GC/MS/MS IHKERN 2.1-32.6 pg (F-TEQ)/g
B9 6 D YIRIERIFEITT Do GC/MS/MS R 5 GC/HRMS FR1IEMER—,
B X B ARE U EYI R T RREFE DT, WZA AT T RiE. ST EE
£, GC/MS/MS DITIREMFIERYTTINENSEETEN. FEREYNE
SYARERZE (RSD) ¥9/VF 10.0%. Ak, % GC/MS/MS F7ER1EN GC/HRMS A&
W—Fpa] 4T BEFIERIER.
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PCDD/Fs REFZMHEMEIFIREFIRFA
mEZxE". BTEELRERR
1 PCDD/Fs AN EEBEL T8
REKFE, ALelNom AP
Mo GC/MS/MS KABRFM S &Ml
(MRM) &=, AJ4EAL PCDD/Fs B4R 1%
FrE& o XA E M R A LURD T,
REIHE, A, FEBEEE-REKR
EBERSNAT PCDD/Fs Hif. BX
22 (EU) MARRYER (709/2014) ME T
BIfER GC/MS/MS RZixd 8 mAEe
F1 PCDD #1 PCDF B9& E#H1THIEME R
3, LU#RE EU ML FIER, XEBEKE
=BT RIENAEBIRES HRMS &
SIMB MY, ANBERNABTE
F Agilent 7010 =ZE iR GC/MS &
%247 17 7S PCDD/Fs A EMR
WE. EEENBEEE, R1FEHTA
TN EY, UNIEENSHEHERT
(TEF). EffsME2FF (I-TEF) At
RPEAL TEF (WHO,005- TEF), BT It
HEMEE (TEQ). AN FAERIEREA,
GC/MS/MS £5R 56 GC/HRMS K18
MLER—3, MiMA GC/HRMS $2it 7 —
M RIITRI R .
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HRERECK. ZRBEMBEXEB AR
J.T. Baker (Phillipsburg, NJ, USA). EPA 75
& 1613 #IER 2,3,7,8-PCDD/Fs tRAEA
&, B1E EPA-1613 CVS. LCS # ISS 89
FOEAR B IETEYIR WMF-01 (Bt
@A47) H Wellington Laboratories Inc
(Ontario, Canada) #2fft.
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% 1. PCDD/Fs H9&FhE 1t L EF F (TEF)®

PCDD/Fs I-TEF | WHO ,005-TEF
2,3,7,8-TCDD 1 1
1,2,3,7,8-PeCDD 05 1
1,2,3,4,7,8-HxCDD 0.1 0.1
1,2,3,6,7,8-HxCDD 0.1 0.1
1,2,3,7,8,9-HxCDD 0.1 0.1
1,2,34,6,7,8-HpCDD | 0.01 0.01
0CDD 0.001 | 0.0003
2,3,7,8-TCDF 0.1 0.1
1,2,3,7,8-PeCDF 005 | 003
2,3,4,7,8-PeCDF 0.5 03
1,2,3,4,7,8-HxCDF 0.1 0.1
1,2,3,6,7,8-HXCDF 0.1 0.1
1,2,3,7,89-HXCDF 0.1 0.1
2,3,4,6,7,8-HXCDF 0.1 0.1
1,2,34,6,7,8-HpCDF | 0.01 0.01
1,2,3,4,7,89-HpCDF | 0.01 0.01
OCDF 0.001 | 0.0003

EEEE", K 3 12MtT MRM BFIIH5
5%,
R 2. NEFH
SHEEERE
B Agilent J&W DB-5ms U, 60 m x 0.25 mm, 0.25 pm
HEEE 1pL
£ 150 °C TR#F 3 min,
HRMERER L4 20 °C/min BEEFHRE 230 °C, R$F 18 min
FHRBRE L5 °C/min BREFHRE 235 °C, fRF 10 min
L 4 °C/min BIIREFHEE 320 °C, ##F 1 min
HIFRT Ro3H, 1.5 min BFEWE
HIFURE 290 °C
B as
TR 1.0 mL/min
R &M
BTN BFETEE (E), MRM
BEBE 70 eV
BFREE 320°C
BORE 320°C
iR EE 150 °C
BFIRER 10 min
MS1 S Unit
MS2 7= Unit
Rt SRR FS 1.5 mL/min, &S 4.0 mL/min




& 3. PCDD/Fs 9 MS/MS i EESEK

A=Y BETF (m/2) FBF (m/2) HEERESE (eV) A=Y BEF (m/2) FBEF (m/2) HtEEEE (eV)
3039 2409 40 389.8 3269 2
TCDF HXCDD
3059 2429 a0 39138 3288 25
. 3159 2519 a0 . 2018 3379 2
C,,-TCDF Cy,-HXCDD
3179 2539 a0 4038 3399 25
319.9 256.9 2 407.8 3448 40
TCDD HpCDF
3219 2589 2 4098 3468 40
. 3319 2679 2 . 4198 3558 40
C,,-TCDD Cy,-HpCDF
3339 269.9 2 218 35738 40
3379 2749 40 4238 3608 24
PeCDF HpCDD
339.9 2769 a0 42538 3629 24
. 3499 2859 20 . 43538 3718 24
Cy,-PeCDF Cy,-HpCDD
3519 2879 a0 23738 3738 2
3539 2909 2 aa17 3788 20
PeCDD OCDF
355.9 2929 2 4437 3808 40
. 365.9 3019 2 . 455.8 3918 40
C,,-PeCDD C,,-OCDF
3679 3039 2 4538 389.8 40
3738 3109 40 4577 3948 24
HXCDF 0CDD
3758 3129 40 459.7 396.8 2
. 3858 3219 40 . 469.7 4058 2
Cy,-HXCDF C,,-0CDD
3878 3239 a0 a7 2078 2
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189 RSD 1/ F 3.0%, T4 EPA /)
F15% WER (& 5),

‘Qk
x]Oa_;:; o &

e oo
6.0 h
564 @

52{ #

48] &

4.4] &
= = ===
5 3.6 T
£ 32 a
2.8 r—L [

2.4
2.0
1.6 Tetra i
1.2 .

058
0.4

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57
SRR E] (min)
2.17 ¥ PCDD/Fs FIZE#89 MRM & 34E
R 4. RAEBBAEREMHIRE (ng/mL)

X% PCDD/Fs 1613CS1 | 1613CS2 | 1613CS3 | 1613CS4 | 1613CS5
2,3,7,8-TCDF 0.5 2 10 40 200
1,2,3,7,8-PeCDF 2.5 10 50 200 1000
2,3,4,7,8-PeCDF 2.5 10 50 200 1000
1,2,3,4,7,8-HXCDF 2.5 10 50 200 1000
1,2,3,6,7,8-HxCDF 2.5 10 50 200 1000
2,3,4,6,7,8-HxCDF 25 10 50 200 1000
1,2,3,7,8,9-HxCDF 2.5 10 50 200 1000
1,2,3,4,6,7,8-HDCDF 25 10 50 200 1000
1,2,3,4,7,89-HpCDF 2.5 10 50 200 1000
OCDF 5.0 20 100 400 2000
2,3,7,8-TCDD 05 2 10 40 200
1,2,3,7,8-PeCDD 2.5 10 50 200 1000
1,2,3,4,7,8-HxCDD 25 10 50 200 1000
1,2,3,6,7,8-HxCDD 2.5 10 50 200 1000
1,2,3,7,8,9-HxCDD 2.5 10 50 200 1000
1,2,3,4,6,7,8-HpCDD 25 10 50 200 1000
OCDD 5.0 20 100 400 2000




¥2MIPR (LOD) & 5. SEEMBIETIY RRF LUZAERE) LOD

1RIE US EPA 7%, B RE PCDD/Fs HEMER FHJRRF | RSD (%) | LOD (pg/pL)
(%8 10 580 CS1) BORRESABIMITER | 2078-TCDF w [ o | oo
.y 1,2,3,7,8-PeCDF 1.03 1.27 0.049
BE 9, HE PCDD/Fs BY LOD., K18
2,3,4,7,8-PeCDF 1.06 1.39 0.039
; S s 34,7,
17 ¥ PCDD/Fs [AZ& LOD k
B9 17 /Fs FIZADH) SBE 1,2,3,4,7,8-HxCDF 102 181 0.04
0.008-0.08 pg/pL, ZRAH GC/MS/MS 757K | 4 2,3,67,8-HxCOF 101 189 004
BEHERNIHE, ELIET PCDD/Fs 2,3,4,6,7,8-HXCDF 1.08 136 0.04
BB HIERME 5 Fim, | 123789HCOF | os | 1a | om
— — 1,2,3,4,6,7,8-HpCDF 0.99 1.56 0.04
3 B~ 17 # PCDD #1 PCDF B4 P
. . 1,2,3,4,7,89-HpCDF 0.98 117 0.04
\ B <
MRM &B3EE (& CS1 ERB 10 13
5 MRM &IE (F CST R 108, R oo T
=+ pay
ESEEM 0.05 pg/ul Z 0.5 pg/uL) o 2,3,7,8-TCDD 115 0.86 0.008
1,2,3,7,8-PeCDD 1.07 1.96 0.04
1,2,3,4,7,8-HxCDD 1.05 2.04 0.04
1,2,3,6,7,8-HxCDD 0.96 1.39 0.05
1,2,3,7,8,9-HxCDD 0.88 2.46 0.04
1,2,3,4,6,7,8-HpCDD 0.98 118 0.04
0CDD 1.00 0.95 0.08
2,3,7,8-TCDF, 0.05 pg/pL 2,3,7,8-TCDD, 0.05 pg/pL 1,2,3,7,8-PeCDF, 0.25 pg/pl. 2,34,7,8-PeCDF,0.25 pg/ul. 1,2,3,7,8-PeCDD, 0.25 pg/pL  1,2,3,4,7,8-HXCDF, 0.25 pg/pL
«10? 303.9 > 240.9 %102 319.9 - 256.9 %102 339.9 - 276.9 %102 339.9 - 276.9 «10? 355.9 > 292.9 %102 373.8>310.9
0.0, 305.9 > 2429 0.9, 321.9 2589 0.9, 337.9 > 2749 0.0, 337.9 > 2749 0.0, 353.9 > 290.9 0.9, 375.8 > 3129
0.8 0.8 0.8 0.8 0.8 0.8
0.7 0.7 0.7 0.7 0.7 0.7
5(’ 0.6 0.6 0.6 0.6 0.6 0.6
ﬁ 05 05 05 05 05 05
Mo.4 0.4 0.4 0.4 0.4 0.4
% 0.3 0.3 0.3 0.3 0.3 0.3
0.2 0.2 0.2 0.2 0.2 0.2
0.1 0.1 0.1 0.1 0.1 0.1
0V TR i, 0 ol Wit/ 0 = e [T e VT 0PI R fi, 0 dacrtomas WV v
26.0 26.5 27.0 27.5 27.5 28.0 285 35.0 35.5 36.0 37.5 38.0 38.5 39.0 38.5 39.0 39.5 44,0 445 450 455
1,2,3,67,8-HxCDF, 0.25 pg/uL  2,3,4,6,7,8-HXCDF, 0.25 pg/uL  1,2,3,4,7,8-HXCDD, 0.25 pg/uL  1,2,3,6,7,8-HXCDD, 0.25 pg/uL  1,2,3.7,8,9-HxCDD, 0.25 pg/uL 1,2,3,7,8,9-HXCDF, 0.25 pg/pL
, 373.8310.9 , 37383109 | 389.8 > 326.9 | 389.8 > 326.9 , 389.8 > 326.9 , 373.8310.9
*10% 375.8 > 312.9 x10? 3758 > 312.9 x10? 391.8 - 328.8 x10? 391.8»328.8 x10? 391.8»328.8 x10? 3758 > 312.9
0.9+ 0.9+ 0.9 0.9 0.9 0.9+
0.8 0.8 0.8 0.8 0.8 0.8
0.7 0.74 0.7 0.7 0.7 0.74
o 06 0.6 0.6 0.6 0.6 0.6
W 05 0.5 0.5 0.5 0.5 0.5
0.4 0.4 0.4 0.4 0.4 0.4
7 0.3 0.34 0.3 0.3 0.3 0.3
02 0.2 0.2 0.2 0.2 0.2
0.1 0.1 0.1 0.1 0.1 0.14
0dmatea Bttt () fdimanso st e oannon 0-Lawe : / 0 dechital TR Bron 0 T AL e (1 e S
445 450 455 46.0 455 46.0 46.5 47.0 46.0 46.5 47.0 46.0 46.5 47.0 475 46.5 47.0 47.5 48.0 47.0 47.5 48.0 485
1,2,3,4,6,7,8-HpCDF, 0.25 pg/uL  1,2,3,4,6,7,8-HpCDD, 0.25 pg/pL 1,2,3,4,7,8,9-HpCDF, 0.25 pg/uL  OCDD, 0.5 pg/pL OCDF, 0.5 pg/pL
407.8 > 344.8 423.8 > 360.8 407.8 > 344.9 457.7 > 394.8 441.7 > 378.8
x10% 409.8 - 346.8 x10% 4258 > 362.9 x10% 409.8 > 346.8 x10% 4597 > 396.8 x10% 4437 > 380.8
0.9- 0.9- 0.9 0.9 0.9
0.8 8 0.8 0.8 0.8
<071 0.74 0.7 0.7 0.7
< 0.64 0.6 0.6 0.6 0.6
X o 5 0.5 0.5 0.5 0.5
# 0.4 0.41 0.4 0.4 0.4
0.3 0.3 0.3 0.3 0.3
< 0.2 0.24 0.2 0.2 0.2
0.14 0.14 0.1 0.1 0.1
0 o M 0-aasms - : 0L, - : 0 [
50.0 50.5 51.0 51.8 52.2 526 526 53.0 534 56.0 56.5 57.0 56.0 56.5 57.0 57.5

3.17 % PCDD #1 PCDF EZ¥)89 MRM &IEE (1§ CS1 #FE 10 15, KESBEEM 0.05 pg/uL = 0.5 pg/ul)
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FIEEFRIE B9 GC/MS/MS J5 3589 14E
B, BAZFENBIEIREYIE (CRM)
BANRTTAREEDH. AF 6
i, @At PCDD/Fs RIRESEEN
0.23-13.6 pg/g, A GC/MS/MS 7
EIRRHFI A RN FIERITTIA
IENEEETETERN. GC/MS/MS 92
I-TEQ 4588 19.92 pg/g, SINESEE
19.81 pg/g i, AREEHER RSD
/NF 10%. CRM B9 17 # PCDD/Fs B %
MIBFBFEEL (B 4) 97 CS1-
CS5 B FFEEMN £15% STEMA, #
JE EPA1613 NER, SAME, P
WA EEE RPN ERENERE,

K 6. BIFFREYR (WMF-01) B PCDD/Fs B9 #7

S3H{E (n = 5)
INESZEE (pg/g) F39{E (pg/g) | RSD (%)
2,3,7,8-TCDF 13.1+4.9 12.97 1.0
1,2,3,7,8-PeCDF 153+1.4 1.34 8.6
2,3,4,7,8-PeCDF 715£2.2 6.43 33
1,2,3,4,7,8-HxCDF 0.86+1.0 1.01 6.5
1,2,3,6,7,8-HXCDF 05107 0.62 6.0
2,3,4,6,7,8-HxCDF 0.68+1.2 0.67 3.9
1,2,3,7,8,9-HxCDF 0.25+0.4 0.26 8.8
1,2,3,4,6,7,8-HpCDF 1.01£1.9 2.76 28
1,2,3,4,7,8,9-HpCDF 0.30+05 0.61 3.8
OCDF 1.38%2.1 2.94 8.7
2,3,7,8-TCDD 131444 13.6 2.4
1,2,3,7,8-PeCDD 272413 2.61 29
1,2,3,4,7,8-HxCDD 0.22+0.3 0.27 7.4
1,2,3,6,7,8-HxCDD 0.88+0.4 0.81 9.2
1,2,3,7,8,9-HxCDD 0.270.4 0.23 7.6
1,2,3,4,6,7,8-HpCDD 0.59+0.7 0.65 6.5
0oCDD 39162 2.01 7.9
2 1-TEQ 19.81 19.92
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GC/HRMS 5 GC/MS/MS St ¥Ix#¥ &
& PCDD/Fs HILLER

St 6 N KRR IT T EEURIE, HE
F3 GC/HRMS #1101, Wala, HR—
B @REBE GC/MS/MS BIREITHHT.
5 B/~ T GC/HRMS #1 GC/MS/MS i
ANENFRERGEE (2 1-TEQ) , Fyn
Y 6 N YIRAE SR ESERER 2.1-32.6 pg
(I-TEQ)/go GC/MS/MS &R 51
GC/HRMS A EHERABRIFH—1%,

e

Agilent 7010 GC/MS/MS &4i3d 17 M5
E % PCDD/Fs BRI T Al EMAS
REEKN, Rz ENATEIENEY
ARy, GC/MS/MS SKEMER 5N
2 EERL, FPAEEREFIEHE M,
GC/HRMS 1 GC/MS/MS 3 #r4E B 4%
BI—21E, BT 7010 GC/MS/MS &4t
RIFHE A M.
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5. GC/HRMS #1 GC/MS/MS MAEME I RERIIEE (2 1-TEQ)
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