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Excellence in Science

GCMS-TQ8040 A F& f Azl b —BIE(PCDD/Fs)Rr il
W OE: ASUNHET R 6 - = DA RS VA (GC-MS/MS)I i £ A sh A Tk p R & —
WHL(PCDD/Fs) I3 HT 5% J7i R 5 GCMS-TQ80401% 45 A MRM W A 0k A7 A, SR A B3C
PRcEA = APREE R 45 R R0 R BB R UM E S (2,3,7,8-TCDDZE N HEFE &N
20 fgftf, UETHFAIRSDY%< 15% (n=12), {5ME:EbS/N>40), H7£0.1-200 ng/mL (TCDD)¥ & Vi [H N B
RUFHIZeME (YA C RER>0.999) o SRR Sl BRI 45 5 5 v 20 HE SO € - i 20 T
(HRGC/HRMS) VI 5E 45 5B A B — 2, R PIGCMS-TQB040RE W 42 it Wi v 1 B K S
XF B i S DR R RS A A

KA. GCMS-TQ8040 £ hh Zhtakl — s

2 WM R0 2 AR TR IR (PCDD/Fs) i — R R [ RF APEA WS e
gy (POPs), HAHUE. B, BURAR SR, #EBREET SN (JARC) 38— REUE
¥ (Group D. PCDD/Fs | iZ /3 A T & FIHEE N i, HALSAMEm R E, MELVEYIREME, HA
HEYEERKAE S . NIRRT PCDD/Fs90% LL ERIE T RN, Hrd 90% LA FRIET
RN, ik, 5 EREh R AR O I T e T 8 A R R P SRR
R, W 2010-2011 FAE FE A iRk B geys e S UL 4700 ZORGHEE G, &I
ER& k.

AR 21 v, RCERVZERU S E 1 T s A Sh )RR PCDD/Fs Al &R (PCBs)
TR WP HRFER AT 71, FRE 75 R KR S bRt . 2014 FERK IR 514358 589/2014
SRR 709/2014 VAR JOR SOM 0 - = B PU AT R E (GC-MS/MS) 12 £ it Rl v
PCDD/Fs il PCBs )43 #T#iiA /7% (confirmatory method), X3 GC-MS/MS AMY e 17E IR
TG RITREE R EEAER, fi HAEBUR i e Y AR ELRE & o PCDD/Fs #1 PCBs 457 T
ZSEUIES IR

R T HT B GCMS-TQ8040 454 Smart MRM T g 4 7 1) £ i 1 Bl 47 1 e} o
PCDD/Fs (W53 17735, FExF 52 br & dh ARDRLRE S db AT 1A 204, 255K 5 4 JF U i/
ik (HRGC/HRMS) il 45 F HAG Bt — B0k

K 1.PCDD/Fs % 4 &K (TEF) 7%

WL WHO100:-TEF WHO»005-TEF WL WHO100:-TEF  WHO»00s-TEF
2.3.7.8-TCDD 1 1 2.3.7.8-TCDF 0.1 0.1
1,2,3,7,8-PeCDD 1 1 1,2,3,7,8-PeCDF 0.05 0.03
1,2,3,4,7,8-HxCDD 0.1 0.1 2,3,4,7,8-PeCDF 0.5 0.3
1,2,3,6,7,8-HxCDD 0.1 0.1 1,2,3,4,7,8-HxCDF 0.1 0.1
1,2,3,7,8,9-HxCDD 0.1 0.1 1,2,3,6,7,8-HxCDF 0.1 0.1

1,2,3,4,6,7,8-HpCDD 0.001 0.001 2,3,4,6,7,8-HxCDF 0.1 0.1



LA it e UG 2 JBA

OCDD 0.0001 0.0003 1,2,3,7,8,9-HxCDF 0.1 0.1
1,2,3,4,6,7,8-HpCDF 0.001 0.001
1,2,3,4,7,8,9-HpCDF 0.001 0.001
OCDF 0.0001 0.0003
1 SL5H 5
1.1 &5

PCDD/Fs it it & 3C Fric [8 67 2 A543 51l 1 [ 25 [ Cambridge Isotope Laboratories £ 15
K Wellington Laboratories .

1.2 FEmAETabE

£ SRS ERLRE B AT A VR JE T EPA method 1613B WIF#EH4T3E 80, FE AR
FIINIE A FIZEEL (ASE) ¥, R HRR/ME A REIAE, AR FEAIE T RS . B R ZE AT
M BCARdBARAPR (1613-LCS) , AXERAHTHIIIA BCARICHEFE AR (1613-1S).

1.3 {8 %

FE MR 813 GCMS-TQ8040. % 2 & GC-MS/MS [ A% #1541 . PCDD/Fs 4 #1
MRM J7 3% A Bid i MRM BHENRAL TR, 76— 5 iR A s i =9 2 1 S il e =
F¥ MRM [R5 250 A 2 M 2] Smart MRM 305 %, #57 MRM {85 (LB 1. %
MRM J5 i1 i W ) 17 F PCDD/Fs [ 3 3C Aric [RIA7 25 P AR 35368 58 99N AS 5 R i 4 B9 1 A0S
R E T, FFRA A T B A (dwell time)o JBCEARIKEE N H FRi o g iy i 72

(2,3,7,8-TCDD/F, 10 fg/uL), VLK REEUEFMEIME, #E A 2,3,7,8-TCDD/F )5 8 i 8] 1
MZE 035s: ARIERHAPU GG RERNHE L1s, ¥ BC bRILFEA R AR
2,3,7,8-TCDD/F ({5 A} Ak & 0.2s. PCDD/Fs [ R4 13C Fric W AR 44 B B 18] 2 MRM
FARENE 3.

* 2. GCMS (R a8 &1t

H A

[GNEYES DB-5MS (60 m x 250 pm x 0.25 pm)

HEFE AR AP TERE

BEREAAR 2uL

R 300kPa (2 min)

BEREIS (8] 1 min

BEREIRE 290 °C

EIEHAEERA 150 °C (3 min)—(20 °C/min)—230 °C

J¥ (18 min)—(5 °C/min)—235 °C (10
min)—(4 °C/min)—320 °C (1 min)

PR L 24 o 3 42 1

ks 1.03 mL/min
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19 20 21 2= 23 24 2> W AT 2 2 W N I}’ ¥ oM »

J T S A

BT El

BRI 250 °C
PR 270 °C
KARMEK MRM 5
CID X A

RS LI 250 pA
PRI [R] 1.1 sec

CID <L 150 kPa

o 0 5 L 1.8kV

Actusl measuring range of each compounds

Estenaled fme of peak eubion

EERE L]

#/min
42 43 44 45 46 47 40 49 S0 51 52 33 %4 3% 6 ST %

T CT323TATCOF (13 Emsy 7] )
| 2:237.8-TCOF (136.0ms) = v’
3: C1‘31234TCDD{1350m’;} '
4:C13-2.37.87CDD(136.0ms) =,

5:2378-TCOD (136 0ms) i,

6 C|}12378—PQCDF{2’?3 5m9}|
7:12.37.8-PeCOF( 2?35ms}l

| |
| i
| ! t ! |
1 ' 1
a: CIJ-?Z‘?E-P&CDF[13EDI’HEJ

|9 2141"3?{‘(‘”"[135 Dms;
10:G13-1.2.378-PCO0 (136.0ms3)

11: ‘I.EBTM’CDDH:}EIJmSJ

I
|
14
i
£
I
I

12 -:1}12147 mcnrmn ms:
f 13 N 1,2.3.:1.7,8—HJ{DF [ 2735 ms:
14:C12122,67.8-HCDF (2725 ms)
182122678 HiICOF (2735 ms)

16: ct}i_ﬁ_a_ﬁ_?_mucoﬂsnsms}
17: 2116?a+ucDF:905ms>
13 51}1 zlus—m:nmsuorns]
I 1g: 1.2.3.4.!.E-MJJU(DDDmsJ
20: C1}1236?$—0—h€00(900ms]
21 1.2.3.6.?.8-HICDD(GDDrnS] A
22: (,13-123msmuutsnulm i

ﬂb 1.2.3.!.8.8 chm t EU 0 ms)
za c13-1.2.3,a.s,7.3 Hpcnnz?un.s)
2T 3.4, 6.!' #-HpcDF { 2?15msi

o 013 1.2.3,4,6.?.8+|DCDD[1350m$}
1

i 29 123&6?BHDCDDE1350mS) .
30: C13-1.2.3.4.?.8.!l HDC[)F (136 ClrnS]
i 31 1234?.89HDCDF(1350rn5] !

.

L)
P ua-owuusz Oms)
i i | 33:.0cD0(1820ms)
[ 34 ocan1a1 5ms:

B 1 %M Smart MRM ThjAg % 37 i) PCDD/Fs H%% MRM Qz:}bk%ﬁ/i
Z 3. PCDD/Fs [F] &¥IF1 13C Fric RN R P AR IR BT I (8] 2 MRM 61450 &

_ g M A5 B st (] HMASEF>FEH 8¢ CR(V  BMASEF>FEH8iF  CE(V
1 C13-2.3,7.8-TCDF 27.024 315.90>251.90 31 317.90>253.90 31
2 2,3,7,8-TCDF 27.076 303.90>240.90 31 305.90>242.90 31
3 C13-1,2,3,4-TCDD 27.323 331.90>267.90 25 333.90>269.90 25
4 C13-2,3,7,8-TCDD 28.235 331.90>267.90 25 333.90>269.90 25
5 2,3,7,8-TCDD 28.253 319.90>256.90 25 321.90>258.90 25
6 C13-1,2,3,7,8-PeCDF 35.953 351.90>287.90 34 349.90>285.90 34
7 1,2,3,7,8-PeCDF 36.01 339.90>276.90 34 337.90>274.90 34
8 C13-2,3,4,7,8-PeCDF 38.625 351.90>287.90 37 349.90>285.90 37
9 2,3,4,7,8-PeCDF 38.673 339.90>276.90 37 337.90>274.90 37
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10 C13-1,2,3,7,8-PCDD 39.419 367.90>303.90 25 365.90>301.90 25
11 1,2,3,7,8-PCDD 39.441 355.90>292.90 25 353.90>290.90 25
12 C13-1,2,3,4,7,8-HxCD 45.168 385.80>321.90 37 387.80>323.90 37
13 1,2,3,4,7,8-HXxCDF 45.183 373.80>310.90 37 375.80>312.90 37
14 C13-1,2,3,6,7,8-HxCD 45413 385.80>321.90 37 387.80>323.90 37
15 1,2,3,6,7,8-HXxCDF 45438 373.80>310.90 37 375.80>312.90 37
16 C13-2,3,4,6,7,8-HxCD 46.568 385.80>321.90 37 387.80>323.90 37
17 2,3,4,6,7,8-HxCDF 46.604 373.80>310.90 37 375.80>312.90 37
18 C13-1,2,3,4,7,8-HxCD 46911 401.80>337.90 25 403.80>339.80 25
19 1,2,3,4,7,8-HxCDD 46.935 389.80>326.90 25 391.80>328.80 25
20 C13-1,2,3,6,7,8-HxCD 47.1 401.80>337.90 25 403.80>339.80 25
21 1,2,3,6,7,8-HxCDD 47.139 389.80>326.90 25 391.80>328.80 25
22 C13-1,2,3,7,8,9-HxCD 47.577 401.80>337.90 25 403.80>339.80 25
23 1,2,3,7,8,9-HxCDD 47.591 389.80>326.90 25 391.80>328.80 25
24 C13-1,2,3,7,8,9-HxCD 48.126 385.80>321.90 34 387.80>323.90 34
25 1,2,3,7,8,9-HxCDF 48.145 373.80>310.90 34 375.80>312.90 34
26 C13-1,2,3,4,6,7,8-HpC 50.755 419.80>355.80 37 421.80>357.80 37
27 1,2,3,4,6,7,8-HpCDF 50.788 407.80>344.80 37 409.80>346.80 37
28 C13-1,2,3,4,6,7,8-HpC 52.584 435.80>371.80 25 437.80>373.80 25
29 1,2,3,4,6,7,8-HpCDD 52.596 423.80>360.80 25 425.80>362.80 25
30 C13-1,2,3,4,7,8,9-HpC 53.348 419.80>355.80 37 421.80>357.80 37
31 1,2,3,4,7,8,9-HpCDF 53.357 407.80>344.80 37 409.80>346.80 37
32 C13-OCDD 56.85 469.70>405.80 25 471.70>407.80 25
33 OCDD 56.867 457.70>394.80 25 459.70>396.80 25
34 OCDF 57.081 441.70>378.80 34 443.70>380.80 34
2 4R 518
2.1 it

2 & 17 # PCDD/Fs [A 241150 M B it ] (EPA 1613-CS3), X280 Hr i 8] 34t 60

min.

(%1, 000, 000}
10 14/15 18/19 22/23 25/27 32/33
03 \
3.3 1/2 &/7 8/ 10/11 w0 \15/17 20/ 24/25 II z8/29 30/31 \
3.07 7 .
B WM | P ! v v
g 25l 5 / '. o N\ r / ,
g . | '. b M A
£ 201 /| l. / l |
1.59 | ¥ M [
1.0 | | ! |
el i |
. d
i S | G 1N — Fﬂﬁ \ DI | S 8 S
27.3 30.¢ 32. 2 33. @ av.a 40. 0 5 -lo 1] i7.3 30.0 a2.3 3a. ¢

Time :ml n)

2. PCDD/Fs (10-100 pg/uL) MR GHEE (EPA 1613-CS3) , WS SHR B Ar& Wk 3.

2.2 REER
K EPA-1613 CVS %41 ( CSL,CS0.5,CS1-CS5) i /E bRtk th 2% AR AEIE MO E N 1 L.
F A AL A e B 5E T BE A (451 0.1-200ng/ml (TCDD)) £k 14 5% Z ¥ R?>0.999., 17 F PCDD/Fs

4



LA it RS A

[F] R WD)~ R AR e 2 Rl 7 36 4. B 3-5 w48 1 2,3,7,8-TCDD, 2,3,7,8-TCDF  #il
1,2,3,7,8-PeCDD FA#: 1E B ZE .

% 4 PCDD/Fs FHE it 26 FRIAH 5 2 U A5 7] 0P P J82 [ 1o

W EY 2B VE[R R R2 P44 RE RE %RSD
2378-TCDD Y =1.150399X + 3.29953e-004 0.99999 1.22794 8.06
12378-PCDD Y =1.014733X + 3.009239¢-003 1.00000 1.03887 1.96

123478-HxCDD Y =1.079761X - 5.260601e-004 0.99997 1.09358 3.65
123678-HxCDD Y =0.9705907X + 5.362575¢-002 0.99915 1.08710 5.37
123789-HxCDD Y =1.024768X + 3.682249¢-002 0.99967 1.00394 14.48
1234678-HpCDD Y =0.9429045X + 1.331675e-002 0.99998 1.02985 6.92

OCDD Y =1.242978X - 6.145206e-002 0.99929 1.14683 6.10
2378-TCDF Y =1.15754X +9.032785e-004 0.99996 1.18104 3.57
12378-PeCDF Y =1.015266X - 5.771587e-003 0.99997 1.07846 7.83

23478-PeCDF Y =1.045151X - 6.304552¢-003 0.99998 1.04210 4.49
123478-HxCDF Y =1.006328X + 2.605984¢-002 0.99988 1.09930 6.04
123678-HxCDF Y =0.9307018X + 3.432044¢-002 0.99971 1.06611 8.06
234678-HxCDF Y =0.9080292X + 3.053454¢e-002 0.99983 1.00464 6.34
123789-HxCDF Y =0.960272X + 2.450491e-002 0.99993 1.03403 9.10
1234678-HpCDF Y =0.9732686X + 4.031919¢-002 0.99958 1.08255 4.88
1234789-HpCDF Y =0.9562794X + 3.622056¢-002 0.99969 1.06788 5.48
OCDF Y =1.424071X + 3.271179¢-003 0.99999 1.50245 8.94
Area Eatic {_; 1 ésgggggéq: 3.20953¢-004 [m2 5 [«|» [EView) @
. R = 09999936 D2 Name
259 Internal Standard 1_[C13-2.37.6-TCOF
Pl ity S 2 |2378-TCOF
3 Weighting Hathod: None 3_|ci3-1234-7CDD
Mean RF 1,227935 4 7.8-TCDD
1 RF SD - 0.0889138 5] 5
75-: RF %RSD : 8.0SS30S5 8 v
% S
3 [0 |23.4.7.6-PeCOF
[10 | c13-1.23.7.8PC0D
2] [71 | 1237800 [
1 [12 | C13-1234.78-HkCOF |
] s [13 | 1.234.7.8-HCOF [
ol i 14 | C13-1.2,3.6.7.8-HXCDF
b / 15 [123678HCOF |
. 16 | C13-2.3.4,6.7 8-HXCDF
<] / 17 | 2.3.4.6.7 8-HXCDF
- [18 | C13-123476HC0D |
s o e
3 /// % 123678HCOD |
A i AR

1.25 1.50

LT

T
nc. Ratic

n
=

3.2,3,7,8-TCDD [1] 7 mi£R M40l A A1 i 28 K ~F 5 m )52 K] -7

N
o

C13-12.3780HCOF |
1,2,3.7,8.9-HxCDF
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22 Satio

Come. Ratis

T = 1157548 + 4 032Ta5-004
R'Z = 0, 9999626
R = 0.999901)

?un\d_S‘wi
Origin. ¥ou Parced
Vei ghting Bethod® Fone

1. 181050
0. 0422018
BF D c 3 ST3881

Sewn HF
i

4.2,3,7,8-TCDF [1) 7 5 2R3 A REHE il 28 K - 25 3 K] F

(G123 COU

i Wiew | (R

C1%-3 37 &-TCOD

2378TCOD
C1312278-PeCOF
1237 8PeCOF

Ci3-2347 8-PeCOF
23478 PeCDF
C131.2378PCOD

1.23.78FC0D

C13-1,234.7 8-HCOF
12347 8- HeCDF

13123478 HCOF

1.2.3.6,7.8-HeCOF 1
C13-234 6.7 8-HeCDF

23467 A HCDF |
C13-12347 8-HCDD

EEEEEEEEEEEREEEEER

7]

12347 BHCOD

C13-1.235.7.8-HC00D
123,67 8- HC00

C13123789-HCOD |

1.2.3.7.8.9-HCOD

C13-1.2.3.7.8.9-HCDF

HEEE

1237280 HxCOF

a8 Rati

0.0 1.0 2.0 3.0

7.0 8.0 5.0

Cone.” Ratio

T = 1.014733X + 3. 009239003
R'Z = 0.9999994

R = 0.9998987

Internal Standard

urve: near

Origin: Not Forced

Weighting Method: None

Mean RF @ 1 038867
RF SD : 0.0203832
RF %RSD : 1.962080

Kl 5.1,2,3,7,8-PeCDD ] 7 gk fA 1 v il 2 K - 2450 )87 (K] -1

23 RPEEE

S View | [(#

Name

C13-23,7 8-TCDF

23,7.8-TCOF

C13-1.2.34-TCDD

C13-2,3,7 8-TCDD

23,7.8-TCDD

C13-1,2.3,7.8-PeCDF

1,2.3.7.8-PeCDF

C13-2,34,7 8-PeCDF

2,3.4,7,8-PeCDF

C13-1,2,3.7 8-PCDD

3-PCOD

C13-1,2.3 4,7 8-HxCDF

1,2,3,4.7,8-HxCDF

C13-1,2,3,6,7,8-HxCOF

1.2,3,6,7 8-HxCDF

C13-2,3.4,6,7,8-HxCDF

23,457 8-HxCDF

C13-1,2.34,7 8-HxCDD

C13-1,2.36,7 8-H¥CDD

1,2,3,6,7, 8-HxCDD

€13-1,2,37 .8, 9-HxCDD

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

C13-1.2.3,7.8.9-HxCDF

1,2,3.7.8,9-HxCDF

%% GC-MS/MS FEACHERE A FE e 5 R B8R, 4 EPA-1613CS1 FRUEVE IR 50 £5(10
fg/uL 2,3,7,8-TCDD), A& A 2uL, RZExtidEtEE R 20 fg. PCDD/Fs [F 241 MRM 43 #t

F g EiE E W 6.
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TR TR TIN TS T WG R

2 1315 17 IZS

1. F

== k)
14
10
29
o h
an
3,04 0% 2T IO A
o 33 ,
E L
.04 SN B |
= TITF 7T R (
+0
w0d 34

Kl 6. PCDD/Fs [ Z%(10-100 fg/pL, 2uL BEFEAAFR) A MRM 2347 57 B (35 18] . B g SAR L &
Wz Wk 3.
24 BEMER
PFRE 50 £ EPA-1613CS1 (10 fg/uL, 2,3,7,8-TCDD) /3 Hil3E4T H A A1 H (A #ErE, %82
{cagma B B AR e . H N ESHERE 4 W, HIRDELGFE 3K, it 12 k. 1§
AR 25 S WL 7, 17 F PCDD/Fs [Rl R&2)5 % B BC brid AL PAR TR RSD #/)
T15% WK 7D, RYICER 0 B 5V FIRR i PR BT



AL R PR

Peak area RSD

@ Native
| mi3cis

7. PCDD/Fs 5 3C bric I 2 P bR AR 1 I (n=12)

2.5 SEFRFE SR T

A= ANEEDE R S 2 T AR FR S, FEAR R 0SNG A R T 4 AT GC-MS/MS il
HRGC/HRMS &l 347 B 8 & A 2,3,7,8-TCDF, 2,3,7,8-TCDD Al 1,2,3,7,8-PCDD
JHRF R BC FRid FIAZZR AR MRM 347 B (i 18] 18] 9 AT 10 73 5 52 i Al 8 #F
il FF PCDD/Fs [&] &4t GC-MS/MS A1 HRGC/HRMS Fll 45 Xt b . 76 GC-MS/MS 6l
giirh, Myl Ak h PCDD/Fs (FEPEAH & (TEQ) 43714 29.5 pg WHO-TEQa0s/g fIE
Jili A1 1.38 pg WHO-TEQao0s/g;: 1fi HRGC/HRMS KI5 b, a3 A1k & PCDD/Fs K]
BMEMAHSEE (TEQ) 7074 24.9 pg WHO-TEQaoos/g i AT 1.37 pg WHO-TEQao0s/g. —#
FHIXHRZE RD<10%, B GC-MS/MS 5 HRGC/HRMS #1434 &5 5 B4 B4 ity — 2k

. o ix100, 000; _lgior 000; )
B T ) LOFLEE I ]
Fi7. 9025, 90 [533. 90> 265, 90
3.8 A 0.8 B
2. 83 0.84
2 0.7
2. 6 0.6
2.5 0.5]
3.+ 0.1
2,53 0.34
229 0.24
I 0.3
sk M
i T e
26.:a 2,.00 2i.2a Zi.av 2 ZE 00 28. 2z 24, al
iz (=206}
o WET | ERED
b 4]
2] "
b L2
. 00+ .
1 P
0] 0.8
1 0.8
030
b 0.7
] 0.64
0,25
' 0.5

L B B e
28.00 28. 28 28. &0 28,78

+%.00,000;

T — |
o563, 20>30L. 90
00 C
0. TH
0. §tH
0. 2
LI L S B e A
34.00 Y. Za 99.a0 W.ha

LN B T
30. 00 3825 30, @ *.77

B 8. L L 2,3,7,8-TCDF (A), 2,3,7,8-TCDD (B) Al 1,2,3,7,8-PCDD (C) M H X R f 13C ¥ric AL &N

8
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FRE MRM 5 #7 i 2 03

00
_ B GC-MS/MS
400 DHRMS

300

Concentration pg.:‘g)

9. fajfi- PCDD/Fs [F &1 GC-MS/MS 1 HRGC/HRMS # il 45 S %t L &

2.5

OGC-MS/MS
BHRMS

Concentration (pg/g)

& 10. ¥y PCDD/Fs [7] 2401 GC-MS/MS Al HRMS 6 25 55 L &

34

By GCMS-TQ8040 R 4t SeHnt & dl Bt ket v PCDD/Fs (14 2500 2 Al E &5y
Wro ZJ7EBA RS RS, RIFRLMEMEINE. X SLbrrE S0 &R, GC-MS/MS
AEf5 k755 HRGC/HRMS MR —S /M 4E R, R GCMS-TQ8040 fE i 42 HE Kk vk
TR SEHON £ AN Yt kLR & PCDD/Fs 1943 Ak il o

SEEWER (hE ) BRAF

[ 53R o (5% tmas

SHIMADZU
http:/fwww.shimadzu.com.cn REAR:
*AERRESTTSEEEN. B, HE
FRIESHisiE:  800-810-0439 * FFERPHREERNEESE | AFEREIE. 053, BTSiTE.

400-650-0439





