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A YESONT ARG — LTI A% I S o B 24 Rl
AT BLARER th A5 iR 24 2

B &, 3Me3e, W, BRAR, B, XA, duamik
(o ] J ) 2 JBy e M BRI A L, VLT It 210016)

FEE: BAT4haT R P AR AR R 8 R R 00N 7k LR AME K KA e - ik
(GC =MS) , & F A48 & ik ik KA & T4 A B m LA 4 509 AL, J2 75 Je dh 0 SRIEAT A AR P 13 5]
Ji2 B, GC — MS 89 58 M R AT A2 4o B AE AR SHRAK . ASIAFR T 2018 4 43 & 0r ok KA &
PHIRR G Fo i fh R F B K BRI, R B 7, PR 23 § KA A 20% 84 4 5o 75 FEAR T8 P SR AR
FRAS ., ATRB T AEHE, R AR IHE, FES T L LA R E P 20 HAMARS = 4
FRIATR R B B0 A AR G - BT AR RAR R B AW T ok, RARF T AR TG -35MS 4 F — &3
A, AEMMER (DB - 1) A% — G4, e S R AKRBRANRAH A5 , A BTk - REA(L: 1,V/V) AR
FATRERRI, KA HAMEE - & T HEENBHRITEN, MR T, EWROREREHE
1.0 ~500pg/L A5 s mRELRM LR, XA KT 0.995, % HRH0.02 ~0. 17pg kg, AAFFEmMAN
VAT ED 3, M AR = FE A 80.7% ~103.5% , M T AA AR AR £ (n=6) H 1.84% ~10.12% ,
AT EW B R EAAMNBEL o=t EMEL  EREAEN I HEGR NS R TSRS, ARAERTEART
o ABIL 2018 SF £33 E A E 77 ik HI 835—2017 6944 1 FR 0.02 ~0. 09mg/kg( A4 X)) , A7 ki R
B EVAR, HARMER 2, T A AR e P R Z RSN BRERSE

KB A gAMEEE; RRRR; AVARS; Mh kAR, L3

A
(1) hmepd RS HARHRT AR TR, BB T B EERME,

(2) A L3 Aoi Ry AHRR G WM Z A A &8 - fikik) (H] 835—2017) , A7 ikt IREAK.,
) PEMMEE SRS EMBEE LA PREN A TFINIERG,
RES S SI151.93; 0657.63 XHEfFRIRES: B

FEREE VRS 36 e o 19— 2% POPs ™ DIk LA iR
RALE I FE AU AT LA A AR5 K Sk B A

AHLEA LS (OCPs) S — P A A PTG S
(POPs) , th T8 ZU A * =20 AE A AT EE,

X N A HERIBRBE (1 B Mok . 7 20 {42 70
SRR, P RS K O 4 TF R A8 OCPs, 36 6t T
1983 448 1| oA = ) (H el T il K
TEFRI Th A BS54 OCPs {75 9% 2

R ARG > — | H S RRECRIE R (K
TABEREY, 5 A BGITZ0E 60 B
TT R WA 2% s 04 25 10— 397 09 2 0, WA 2
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I, 2 ARG - F TR I AR I e A

KL D 24 P HLAMBBR R ERRARZS B39 %

55 OCPs fEAEAB LY 1 22 R G AE AL, #5448 —
B, DR B B SR A E

4 TSR R 20 28 90 UK R K Y
— B AT s, e A AR G g A (] Al P 22 S, 52
PURFIN Y BT IEAC 43 5, RE 6 5 I b fifp oA A2 20
(23 B A PRI 2 i iR R L e A
TR R SRR AL I LA I BT T4
K TFER BT SRR A S T 4 TR
B35 — B RA I 8% (GC x GC - wWECD) A 4
b 23 FhEEA I I 5wl R R W i
A T4 SOM A3 AT B ] BT (GC o x GC -
TOFMS) o IFRKIREE > i 4 — eSO a3 45 4
TERTEAE Y ) 37 B TR F B AT 1 IE %
225858 S A - TSR AR L, 2 B RO T A
Silva 251 Fl GC x GC — TOFMS 7£ P P4 B4 i
AN 7 B4 W ot 0L 4 WIS , 30 6 = 4 W1 AR
U Wb 2R L& WAE T8 e s, T
RECD X} OCPs F0 48 B Ht 2% fik H A 1R 5 /9 R
JiE 0T D A T (A A, BE AT DUARIE
BRI R U, SRE M e B — (T AT I S A TR Y
(R , DA T3 FH T 52 A 2 o it RO A

AJ7IEAE EPASO81a AN+ AHLEAK
Z5IIE AR A - B ) (H) 835—2017) KLl
e DS IR AR & 8 S T2 A
MELLAE 22 B -3 SOR ™ S e i 587 LAk T
YT SRR G R B AE RO TR
ARGYE T T, 857 T GC x GC — wECD 43
BT 20 Fift OCPs Fi1 4 Fbl R H A BB A 245 I 5 T

1 SEUS sy
L1 USSR

Agilent 6890N RIHH (4 35X, lic A7 i, T4l 2R 46
M gs (WECD ) 5 4> — 4k A & 335 [ 25 #0025
( Canvas SSM1800) ; Z K132 4% 250mL; HH -1 -6
AR IR K I s KLS12J 24 Wik 45 135 DLSB -
10720 %Y % IR ¥ 4 W& 76 2R 555 WH - 3 5 i i
RTINS

APLHAEZ 20 FiRFR (Supelco, 47426 - U) .
RV AYAVASS Al AVAWANN B AVAWANRE 5t N AW
N E LAy - B o - FFF ST
T BGR e 2k ERR) Te ai Ip,p” —
TR Sk QAR BRI AR ST AT T 6 S 2k 1R
FRER , J57 B v B 2000 g/ mL; Ji 45 15 | 156 A 4 T L
AR R R AG TG, B R T 100 wg/mL; B AW

2,4,5,6 — DU [A] — B2 (Supelco ) , J5i & #& B
500 g/ L; TooK B BR 44 ( 43 7 24, 400°C 4% 4h) 5 1E
Ot B R gl 4 i (B s RRTE Ak ) s B %
HOEE + % fk B (1000mg/6mL )5 B 4 A R
(>99.999% )
1.2 U8 LIRAM:
1.2.1 SRS HERE &N

— Y f8 3% FE (TG - 35MS, 30m x 0. 25mm x
0.25um) , 434 (DB - 1,0. 8m x 0. 18mm x
0.18um) . # A H ik BE 250°C, ECD £ I #% i B2
315C, AN A (L 99.999% ) , HA i &=
1. OmL/min, AN 73 i #F A, iE 4 & 1. Opl, JH il
¥ W16 U B 150°C, P 3°C/min FHE & 240°C , L),
4°C/min F+ I FE 300°C, J5 35 17 310°C, {4 £
3min, DA BRI [E] 5 PR RIG TE FR A MR I 8
1.2.2  GC - MS BiF 52 &1

SRS S5 TG - 5SILMS £ 3 B AN, oF
FEHREE 280°C , M2 a0 ( >99.999% ) , fH i
i i 1. 2mL/min, A A3 AR ERE R 1L,
FHEAR T : WG EE 120°C, fi4F 2min, DL 12°C/min
FHE Z 180°C , 4445 Smin, L 5°C/min FHE % 280°C ,
PR4E Smin, FRESF 72 L B (B B0, i
BIRE & 70eV, B 7 U IR 280°C, f& i £k R ¥
300°C , 2 FH Scan sk FE R T (SIM)
1.3 SEusJiik
1.3.1  FEGH&

THERENL A 2018 AR 4 [FE A ML IR A AR NG, 2
K AL AN A 55 b, B T2 0% 2S00 = S
FET 10C KIS, IR T MFE BT,
FRzaF B ESY, iR G345, FREL10. Og
FER IS 5 TR B R A, 15 41 3550, B 5 B 440 bt
ARo TRIEE S B3R S — 0, T SR
1.3.2 W54

B 34 5 (A i A BB A DR AR R b, A
KPR A IEC BE - B (1 1, V/V)IRA
575 200mL, 2B 10h, [n] 3 ORIl 78 6 W/h 72
A VR B JE WO P R BOR b

FEIE AL PR i ASRIBORCE: 4 ~ 6h AR 2%
A, A 4R AR AT RN, B2 AR A
1o TR EAR R B, ALY 5g ToK
TREREN B AR BOR U8 e A 2 L. PR 6 0
CLbE — PTG e A P U 4% 3 Ik, YRR IO T
Al 38 e Ja FEH A I O ke - NERTR A
F el 1, R0 B ds L, ks 22y
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T
Y 2000 42

0.5mL J5 2952 Bk 4 B A A BUNE AL, S b ke
U T ~2g TCOKBREREN , 1AL A T X [ AH 2 1
FEREA TG AL AR AE I IE S e — PRER (9 = 1,V/V) Fi
IEC RS 10mL X [EAHAE B SEAT e . 16 fh 58 ke
Je BAE HIECE - NI (9 = 1, V/V)IRA i 15mL
PEATUERL 40°C N R IR 4 L IE e B A 2 ImL, 4%
0 TAE A HEA TN E
1.3.3  JREEH

TR ORI AT 20 NFESD) Wi 1 25 A
FEASEATRE D A2 BRI T A8 R AR ke
25 FURE i (4 0 7 5 SR v ARk B AN o 2ot vk
VR B 5 S A TR I S 5 R A X O 22 1 /N T 35% 555
TR S35 i ] 05 %8 42 4l Y15 Bl ky 60% ~
140% ; B Wl 2,4,5,6 — PUSE A — F 23, [ iR
PRI 60% ~ 140% ; ERE 1 PR RS < T T 1
S0 7 0 RV 19 U0 1 R R N N BB AT 15% o TR
T R R U 2 T HE B 2 114 0 0 D L
SRR IERE T, [ A S R A AU Y Sem, B
HRHE

2 g5
2.1 $EUTENRA

ePE IR AL X A H - /R A St 4, i T
IR, SRICAT T A K TOK R R AR A 35T
R PR 75 PR 7 0 SR, SRR 7R 5y 5 e, T E g )
PEIUOR . SE6 HL AR T 2R EQ R I i sk 37 577 12 B A
P PRI 3 ROy SRR USRS R
PP, B 3 Oy R AT I S5, — 2 VS vk B Oy
1.0wg/kg, 75— LB M Bl 20. Opg/kg, LAIEC
Be - IR (12 1, V/V) R 3RBOAE R, 4 Bk 3 Florik
HEATHRI, 25 R R R IRHR IS IR 2 R VR 3 i 2 {1
VR AT 2 B R I TR 43 9 ol 80. T% ~
94.4% F182.7% ~103.5% (F= 1), I A7) £ HL
BRI S R IRERIBCH Y, (H H T4 59 155 W BE A
BRI 7R B4 I 5 BA ME AT B , 75 B2 IR vk
AREWE R IGLLL R . DL, e A B R IR BUA 3K
W AR IO %, 30 4 S b 5 3R PG R B i) R H
BRI R AL/ RN 6 A2 AT I B R 42
I 10h  RCRIEASTE B A, 575 4h, R IR EE N

Rl TN MBI AR S0
Table 1  Precision and recovery tests of the method
Jibr s (1. Opg/kg ) JibrfE (20. Opg/kg )
e FICHEI TN R I P I FR I FICHEI JnSHE R I 7 P I BRI
mlf#  RSD ElYk=R  RSD [ RSD ElY=R  RSD Elfg=:E  RSD B3 RSD
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
L AVAVAN 90. 1 7.93 84.4 7.49 82.0 11.66 94.3 4.58 93.4 8.66 87.6 7.24
e AVAVAN 92.9 10.12 95.0 11.91 79.6 14.37 93.9 5.18 97.0 7.23 85.2 8.68
B AVAVA 87.8 6.06 85.1 7.43 80.7 6.34 97.2 6.44 9.3 5.85 90.3 3.75
L& 84.3 4.82 86.7 6.07 78.3 7.81 95.8 8.38 94.9 6.83 82.9 8.32
Y AVAVAY 93.6 8.45 87.6 10.07 85.1 12.30 92.3 8.51 91.4 3.69 85.7 5.44
A 86. 1 7.39 85.8 6.90 83.4 10.99 94.7 6.94 93.8 8.91 83.9 10.23
HELEA 92.8 4.31 81.0 5.50 88.6 11.17 9. 1 2.62 97.2 4.83 89.2 6.48
y - &St 90.7 7.39 85.9 8.90 87.4 10.99 94.8 2.79 93.9 3.62 90. 1 5.37
o - & ST 89.6 5.52 80.9 6.84 82.4 8.67 89.4 6.52 86.4 6.44 83.0 7.95
iikad| 94.0 7.59 89.3 8.12 90.0 11.24 98.6 5.61 97.7 9.18 91.6  10.47
iRl 88.2 4.53 93.8 5.75 85.5 7.45 103.5 4.56 98.6 5.13 96.2 6.75
TKECH 91.5 7.93 79.5 7.49 78.0 11.66 85.8 7.12 89.8 4.33 79.5 6.02
L= il 82.1 4.02 86.7 4.18 84.3 6.82 95.8 2.87 102.9 4.80 78.9 3.70
T 94.4 3.64 91.8 4.77 83.5 8.34 101.3 3.44 93.4 6.60 9.1 8.10
ikl 84.4 6.69 83.5 6.13 75.0 14.12 92.2 1.84 91.3 7.69 85.6 4.52
p.p -G | 82.5 8.31 87.8 9.91 89.4 12.13 96.9 9.39 90.0 3.16 90.0 7.70
Sk EG g 80.9 3.94 90.7 5.10 76. 1 6.72 82.7 3.25 84.6 4.34 76.6 6.03
24 TG 87.9 3.81 82.5 4.95 80.9 8.56 87.9 4.28 86.9 6.17 81.5 5.88
FRERE ST 84.1 5.89 80.3 7.25 79.8 9.13 88.8 6.52 91.8 3.95 82.4 4.76
e A 80.7 6.82 85.0 8.27 82.6 10.28 93.9 2.65 93.0 5.83 82.2 8.32
H 4 3 g 82.6 5.37 81.3 6.67 74.7 11.49 84.4 3.37 83.4 3.59 72.3 5.34
P ST T 87.8 6.11 77.5 7.49 78.9 9.40 85.7 5.50 84.7 4.92 79.4 3.81
Sk AR 82.3 4.99 84.1 3.25 80.5 8.02 84.2 8.21 80.2 3.09 78.1 4.88
4= /57 A AL TG
ﬁ(%j;)% 88.4 5.27 80.4 5.56 70.9 6.36 88.9 5.06 87.9 2.46 82.5 5.22
ISON 94.4 10.12 95.0 11.91 90.0 14.37 103.5 9.39 102.9 9.18 9.2  10.47
/M 80.7 3.64 77.5 3.25 70.9 6.34 82.7 1.84 80.2 2.46 72.3 3.70
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I, 2 ARG - F TR I AR I e A

KL D 24 P HLAMBBR R ERRARZS B39 %

TERARIBC, 548 T Kt TAERF A, JC R AR R 5
FEGR I, RER S TSR,
2.2 IR

T DAY 3 N BILST & 2, T L
EATACY) , BRALY) AL 215 P A DA
TR, B2l ECD 1 28, 45 B AR iy (i I 55,

S E Ve BT oSSR I SRS AR S 1R

APEBOR I E 3 ~4h DABR LBy (Clng 28 28,
W AN AL @ 18 ) 5 e AR 5 F R o ok 2 LA 1
[ AH A BV (SRR 6em) 4k, B T340 4 il & K
AR, W4 e IR & K ) AR A e
1 ~2gTo/K AR R BA R 2RI AR K 53, B a FHIE 2 4 —
WO = 1, V/V)IRG W 15mL BEATUEBE
2.3 AR

A AR TE AR 4 R A R T
HEREROVE R, 50 98 ) RS R T 5 ) S
SY S BEAR E AR BRI o SR S e e, 25
[T 5F—ZE A L 0 2 20 A RETE [] — o 200 P 7 1l ) o gl
FEATT —F 22 me 5 AR Y E P AE B 5 A SR
ARG Wb 7 — AR R DI OCE, B th A
WG, TS BC—4E 38 0 B T RE . BT ATE AL
OYESFER)ZRAT T, BRI AT RE A R PR A, A
SRS T T 2300 s (28 3s 4s Y20 B
SR, & B R JE Tk 4s B, 4230 B AR BEAE
(7] — L SOt L 25 B8 B o, S A ) 01 A 4s
(Kl 1d)
2.4 AU ORGIS S AL R

BT HMU G YA Z , LIRS 2, 251
JBT5e 0 B RMEREAR O, PRHCEE PR PR A S AR AR A
AR FRIITER M R —4EAE b 3% O
3B T I P 2 ) o e 3R R R TR 6 A 4
M e et EA B i 28 5 00 1. SEg
TEPE 3 AR —4E 0 3+ (TG - 35MS,30m x
0.25mm x 0. 25um; HP — 1701,30m x 0. 25mm x 0. 25
pwm; HP =5,30m x 0. 25mm x 0. 25um ) 435 5 AE# P
i 0iEAE (DB - 1,0. 8m x 0. 18mm x 0. 18 um ) #F47
HE. B5REW], TG -35MS H:FIDB - 145 7 5
ROR At B3Rl AR A 7 Y — 2 R0 — 4k
PREAIFTE], 53 RN 2H 5 70 BIROR AR 822, 25 5 1 B
2R E S, B, B2 Rk H TG -35MS A il
DB — A2 A 1 5 S AT Ik o
2.5 rPrEOREGY
2.5.1  FbRofEdh LA H R

AN AR A5 1 I 2 20 Fh A AL AR 245 Fd A

TARR B BRI AR METE I, W D 50. Opg/L, R
SRR AR AR A5 0 R AR A 4 4
T B RCR T (] 1d) o @A FXE 1.0.5.0,
10.0,20.0.,50.0,100. 0,200. 0,500 g/ L 35 b5
HER LA TINAE | LA AL 5 P i i vk BE DA R A
Xk 7 8 WA TR A A A s 22 i s A A £, JHG v S ST
HIBRAFAEZ A SRR, A 26 LA HC i Yk J3E ) 7 1
A AR I T AROR THIE SR AR A%
Py B A 3 1. 0 ~ 500. Opg/L 35 il P4 12 26
P AR R0 (r) S 0.995 ~0.998, 7E 10. Og 7 3%
WORE dh IR IR 20 Bl HLEACZS A 4 FHUBR
AR A AR HERIR, AT 7 0y, 3R SRR 07 UL A T I
E AR HER 22 s, FE IR BR O 3. 14s 31550, &4
A BR A 0.02 ~0. 17ng/kg (45 2R WA 2) , A1
T HI835—2017 45 i 2% ) o 1) 6 i BR20. 0 ~

2 bt e iR R SR AT PR B e
Table 2 Linear regression equations, correlation coefficients,

detection limits and linear ranges

LB i S S ]

W E AR () (ko) (pg/L)
1 N EVAVAVAY y=0.1779p +3.3523 0.997 0.02 1~500
2 v - INTSTS y =0.2032p +3.2468 0.997 0.06 1~500
3 EVAYAYAY y =0.5557p +2.7595 0.996 0.07 1~500
4 +& y=0.282p +4.8937 0.996 0.04 1~500
5 P EVAVAVAY y=0.2158p +3.0318 0.997 0.02 1~500
6 W y =0.2096p +2.5236 0.998 0.03 1~500
7 HE LA y=0.2605p +1. 8427 0.998 0.05 1~500
8 y—éﬁﬂ' y=0.22450 +3.0113 0.996 0.04 1~500
9 a-5AS y=0.2671p +3.0861 0.996 0.07 1~500
10 W1 y =0.2539 +1. 5625 0.998 0.04 1~500
11 T i R y =0.2561p +2. 8981 0.996 0.03 1~500
12 il y =0.6797p +1. 2195 0.996 0.04 1~500
13 Sk ERH y =0. 4769 +2. 9551 0.995 0.05 1~500
14 NN y =0.6506p +1. 0183 0.996 0.07 1~500
15 A y =0.3233p +1. 8304 0.997 0.07 1~500
16 p,p- T T y =0.2124p +4.7591 0.995 0.09 1~500
17 SRR y =0.3804p +2. 0699 0.996 0.05 1~500

18 AR
19 BGiEHT
20 gl
21 BRI
22 TR

y=0.2661p+1.9909  0.997 0.16 2 ~500
y=0.2032p +3.2468  0.997 0.07 1~500
y=0.24350 +0.4325  0.997 0.17 2~500
y=0.2793p +0.4871  0.998  0.13 2 ~500
y =12.02p +6. 4300 0.995 0.08 1~500

23 SKIERHIE y=0.2992p+0.8135  0.997  0.04 1~500
L= 57 123
24 ﬁif@;m y=0.8195p+1.8471  0.995 0.15 2~500
Jop L
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Fig.1 Gas chromatograms (GC x GC - wWECD) of 24 mixed standard solution in 4 cycles
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SRR 24 R ML AR A IRRARZS 39 %

2.5.2  JruKE A

TEFHSE B 25 1 b HERE S A S 3L 5, 43 SIS
1. Opg/kgF 20. Opg/kg WG4~k FE 7K VTR A5 bn o 1
T, Fe LI AT R AL B SE AT RE 6 vk, A (]
W K I R B AR AR IR 22 (RSD) o FRER 1 H Y
BTN, 2 AU EE ARSI R R S 56, 2R G AR
TR %68 45 W o 1) Il 3R 7 80. 7% ~ 103. 5% Z [,
ASE 5 [RERBUEAAA Y, A 511490 5 1] e g 1K
T P Q0 TR T A 5 RN %8 B B S0 AV T i R
Bio FEBEBLUTWAEE AH— AH XA H -1
FKRBER, AR BTN A2 2 TCK R R AN IR &
ani W SRR U Y & N (1At C N &iih i
WL T RIVIRIME A T 250mL R ICER, %
)55 K, — 5 T AT % i A 2 T /K BRBR AR A 4 1, o
— 7 TR (W BT 4 [ (5 45 [ 3 A0 3R AT, 386 o 1
P SR 70 P IR 0 ), k{5 75 2% ER AR B 1 £
PRI X P RBSE A Ty ik DSCR FORS 2 1y
T T F 2 SR P 3RO (G DA
2.6 SERRFERINE

I FHIZ 05 200 58 2018 4F4 [ 4 PR V195
DX HERE A 56y, Horf 21 A SR A HLERAR 24
K =R a - NN B = NS
p.p’ = TS, AR ARG N SR, R AL IR

ARG AR, A 1 13 A it A ) D B BR R A T
XFEERE A 5 19 —4E A i (1] 2b) | m] Il 42 — 4k
R —HE RIS BB T TR RIE T E
e ER I (18] 2a) , SFATRERO AR X 228 T 25% , fig
35 & 2018 4F 4x [ b SR AT AR Al ARG A4 B 2K
K2R GC - MS I EATBE (3 3) , [Al— A dh
Rt Wy b — B, A R A AR X i 22 A5 3. 55% ~
23.08% Z[6],56 ftfah A HBE 1 B FAPESS R .

3 4k

A TARHESL T R I L s vh 24 Fhof AL
PR H A MR 2R AR 24 1Y 4 — 4 UM @354 I 7 vk, 48
SEPRRE A AR UL, UE S 1275 1 A RO T
YR F AR 3 B SCR , R R A SR BB B g,
TP Z MR i B —E S

FRA T o R T — MR e i it S = —
HERESEAT AL , A T I 1Y 73 B ORI A R
RS [ i DR e S A [ T A AT H
L DU ER SN 2w NIDRE SR P sl QN (27
o HAERMR, R824 O%E— R
JE ESEn T A S T o B (R AT e AT
EREE, BN 20T 155 [R5
R R

(a)
3 L
_ " WA g
& 2 . \ﬁ / /
11 e‘ ' A |
| ‘ | | ‘ | | | |
' |
).‘. > ‘ o
0 8 12 6 20 2 28 32 36 20 44
~#E1(min)
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(b)
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i
=
o> A
Fllg
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i (><10°)

TR
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Table 3 Comparison of analytical results by GC x GC — wECD and GC - MS

e 2 TS AR SR (ue/ke) GC — MS Kl 255 (pe/kg)

R 1 FEfn 2 Bt 3 Kt 4 Kb S Fedh 1 FEf 2 Rt 3 Rt 4 Kb S

RV AYAYAS ND 0.34 0.40 0.48 ND ND 0.29 0.35 0.43 ND

I R VAYAVAY 0.30 0.75 1.30 0.83 ND 0.28 0.78 1.14 0.78 ND
TR 6.89 1.65 11.79 10. 86 2.06 6.37 1.71 10.82 9.79 1.98
R 0.35 ND 3.29 1.72 0.97 0.31 ND 3.07 1.70 0.94

p.p’ -S| 3.39 ND 4.46 3.72 ND 3.15 ND 4.29 3.44 ND
R 3T ND ND ND ND 0.47 ND ND ND ND 0.42
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Determination of 24 Organochlorine Pesticides and Pyrethroids in
Complex Matrix Soils by Comprehensive Two - dimensional Gas
Chromatography with Micro — electron Capture Detector

SHI Lei, SUN Yan —yan, SHEN Xiao — ming, LU Ai - juan, CAI Xiao - hu,
LIU Jiao, SHEN Jia - lin
( Nanjing Center of Geological Survey, China Geological Survey, Nanjing 210016, China)

HIGHLIGHTS

(1) The method can effectively remove matrix interference and improve the accuracy of qualitative and quantitative
measurement.

(2) Compared with Soil and Sediment—Determination of Organochlorine Pesticides—Gas Chromatography/Mass
Spectrometry’ (HJ 835—2017) , the detection limit of this method is lower.

(3) The peak capacity is improved significantly by using medium — polar column and non — polar column.

ABSTRACT

BACKGROUND: Currently the analysis methods of organochlorine pesticides and pyrethroids in environment
samples are gas chromatography and gas chromatography — mass spectrometry ( GC — MS). Gas chromatography
with electron capture detector has been widely used in the study of environmental behavior of pollutants due to its
high sensitivity. GC — MS has good qualitative results, but the detection sensitivity is relatively low.
OBJECTIVES: To establish an easy, highly efficient and precise method for determination of 20 organochlorine
pesticides and 4 pyrethroids in complicated matrix soils.

METHODS; The residues of organochlorine pesticides and pyrethroids in samples from Jiangsu Province in 2018
were studied. In order to improve the qualitative accuracy and ensure the detection sensitivity, a comprehensive two
— dimensional gas chromatography — electron capture detector detection method for determination of 20
organochlorine pesticides and 4 pyrethroids in complex — matrix soils was established. TG —=35MS column (30m x
0.25mm x0.25um) was chosen as the column for the first dimension, and a DB =1 column (0.8m x0. 18mm x
0.18wm) was chosen as the column for the second dimension. The fresh sample was mixed with anhydrous sodium
sulfate and extracted with hexane — acetone (1 : 1,V/V), subsequently purified by activated sheet copper. The
analysis was conducted by GC x GC — wECD, qualified by retention time and quantified by external standard.
RESULTS: The proposed method showed good linearity with correlation coefficients (r) higher than 0.995 in the
concentration range of 1.0 —500ug/L, with the detection limits of 0. 02 —0. 17ug/kg. The recovery of standard
addition method ranged from 80.7% to 103.5% , and the relative standard deviations (n =6) were 1.84% -
10.12%.

CONCLUSIONS : The proposed method combined high sensitivity detector with comprehensive two — dimension
gas chromatography overcomes the matrix interference in complex sample, which shows a good detection sensitivity
and peak capacity. The detection limit of the method is far lower than that of HJ 835—2017 standard (0. 02 -
0.09). This method can provide reference for the analysis of multiple organochlorine pesticides and pyrethroids in

complex — matrix soil.

KEY WORDS: comprehensive two dimensional gas chromatography; Soxhlet’ s extraction; organochlorine

pesticides; pyrethroids; soils
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