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High Performance Determination of Chloroprene, Isopropylbenzene, Tetrachlorobenzene in

Surface Water by Purge and Trap-GC/MS
WANG Ke”~
(Shanghai National Engineering Research Center of Urban Water Resources Co. , Lid. , Shanghai 200082, China)

Abstract A fast high performance determination of chloroprene, isopropylbenzene, tetrachlorobenzene in surface water were
determined by purge and trap-GC/MS. The extraction parameters, such as purge and trap time and programmed temperature were
optimized, and determined the best purge time and temperature to improve the relative standard deviations and recoveries of this
method. Under the optimized conditions, the results showed that chloroprene and three other compounds were separated from each
other, and the liner range was from 0. 25 to 4. 00 pg/L, and the correlation coefficients of linear equations were from 0. 999 0 to 0. 999
9. The detection limits of the method for three compounds were in the ranges of 0.003 ~ 0.006 wg/L. The method was simple,
efficient, accurate and precise which was suitable for rapid analysis of three compounds in surface water. Through the testing of water
samples from four sources in Shanghai, none of the three compounds were detected. The results showed that the three compounds
studied in the paper, such as chloroprene, in the surface water of Shanghai were at low risk.

Keywords chloroprene ispropylbenzene tetrachlorobenzene purge and trap-GC/MS  surface water
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AP 25 Kl FH A AR KRB 2 25 4L . AnfalRE
PR | HERG X AT AL TS Y W E AT o MR A, Oy
FHOCHRI T ERHEA 7 B85 S5, 2 B i K IR 45 3 34
TAER I EELN—IF,

KRBT s B R A AR AL HER Y
JEIK B S — PP IGO0 R ] BRI 5 5 R AR
XF AR R pe 22 R e A 5 AR, J8 T =30
Y, SEAREEHT TAbH, 76 8A LA Uk
T A2 15 B SHLARAR = Jo (L 19 8 n 3908 (5 R, %o A AR
A ERIFREFE ], S XKIAEE | 2B RKAIR
SR, WEARENERR G h—0, &
BRGSO A 24 1) i v B AR 25 45 Talb A 7= o
PEEIK , TR AR PO B, Sk AR A B ik | 26 BRI
WS AT RV E s K JE K s I 2875 Y
W, SR v KO K 2 R R AR K K B e 4
B4y EEEAVE

H T, CEWS IR AR bR R 30 77k 45 8 47 A
HLFEHR) (GB/T 5750. 8—2023) M HrBA® TR T
T SN DU SR ARG Ty vk v A B SRR
B o RV FH A DA R AR — 3, o 5T =
s R FH T 22 S R BT FID A 25 AR | S5 P
SR FH R A 978 4 S G033 S 2 A, D SR FH T
25 BN A A5 R B ECD G I 28 K6 | $22 BR
GB/T 5750. 8—2023 MR fE J5 i, LA I W) 5 75 B 4%
S8 3 T A T A R 40 42 AN ) 1) 7 0k 2R A 7
AbER B E B BCA FID ECD A A g Y
FVURA €0 33 5 335 AN AT 5 o 4 A, A ) B 00 3k
3 FE AWM R T AR E 2 T W) W
J1, BRI TS R, Jo ik S8 B iy i s Al

(LR K A BE AR vE) (GB 3838—2002 ) 1
3 R I~ S 11 e S Tl = R 2
0. 002 .,0.25.0. 02 mg/L, Ay b B 7 X4 £ 12 R FH i
TR AR A o SRR 3k BB A B, LAk
JE B K A BRAE L SR, A0SR € T B 3 v ) A
FOKPIGEZED, AR ORI A i I 2
ARG (HJ 621—2011) ™) vf it PO 4 2 1 4
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N DA AR BORURS: S50 A5, k) iz B TE 2 Ficf
B 70 AR SR WA il 4 1R O SR AR
TR AR WA TR A B R 5 AT B AR (3
JETEASCHEA T ARSI, 300 Ao IR A i ) TR R G
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WAl 4 S 33 o3 el s A I Oy i . AR 7 ik
S YR i o T AT = TN R~ S N WA
N K A A R EAR T T 0 SRR 1
SR 3 BRI AT T B
1 K&

1.1 US|EERILH

SRS - BT 3 114X Agilent 7890A-5975C.
WK 4T 4 4 #E R 2% . TERKMAR Atomx, Fitt 25 mL U
R,

34 . DB-VRX (60 mx0.25 mmx0. 14 um) &
WA, BT AT(99.999%) , A (99.999% ) .

Eﬁ@?’éf&é&o ﬁtffﬂﬁé@ko

PrdfEdn : & T & (100 pg/mL) | 55 2K (100
pg/mL) PUSE (1000 pg/mL) , BI04 H 5 NSI 2
7] ( NSI Solution)

1.2 HmRESKE

JH 40 mL S840 0 SRR R AR AR A 2 K R
e R B SRR SR AR T 4 C vk IR
fE, IFIRRGE ST
1.3 FRERBRAEH

PR TAE W R B R S T 0 SR
SORPREY) BT 0 2 H BERL A 10 pg/mL 1R
B, 2 BIRS B 10 pg/mL R bR 6K 1.2.4.8.12,
16 L, IAZEAE 40 mL kg aliK b, i ILIR & 45
HE R G R ) 3T o v FE 43 14 0.25.,0.50,1..00,
2.00.3.00.4.0 wg/L,

1.4 SHEBEIHEHE
PP THE R 45 C (£#4F 2 min) , A 18 °C/min
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FH2 180 °C ({#4F 2 min) , LA 4 °C/min T} & 210 C
(1545 0 min) , A 2 °C/min J} % 240 C., #HINA
LW 1 mL/min, JEFE DR 240 C 40
HERE AL 10 2 1 ERERSN 1 ul,
1.5 RigEHSHEE

ELJE,70 eV, 25 I BE N 230 °C, PUBR AT Uit
FEN 140 °C ;757 ZEIR 3 min; SCAN A4, F14
Jfir b (m/z) 2 40~450, FMbRikiE &, i & 5 1
# 1R,

®1 HAMEAYRE T

Tab. 1 lon Monitoring of Target Compounds

LEwY FFIERS T (m/z) FERE T (m/z)

AT 59. 4 88.0 90.0

LR S 120 105 77.0
1,2,3,5-PU5 R 216 214 218
1,2,3,4-P0&K 216 214 218

1.6 WRABEEH

W R 0 A R B R
425 mL; AATRIE 9 90 °C, i 4 40 mL/min, K
FAFE g 11 min g BERFHELEE A 140 °C | BRI ]y 2
min s BRI EE A 250 °C ; HEREIFIE] R 4 min,

1.7 EERTEHER

AR T R P2 45 0 W A | R 4 A
it ) e 4 B U 1l v 4% 2 43 O B B )RR S T
R B B -2 ) 0 35 B B i R 42 I ) % 7 B
B N A IR 24 B o LASIMGR T B I, B 42 A
T IR A A5 7K rb R 0 4 IO ) B RV B LA /L
TR,
2 ZBREITR
2.1 BiEEENRK

S 4y ) S YO R AR A IR
UE R A5 B A HT 3 , A8 J7 R R P TH IR 0 O =ik
B, SRR AR L DRGEE N 45 C, R
10 min, A 12 °C/min F+ £ 180 °C, f£%F 2 min, X
4 °C/min F+ & 210 C (f#%F 0 min) , LA 2 C/min F+
2240 C W, T ZUR7E 12,7 min i SN AR
22.6 min .EHIII%,IEI?TL%EE 33.4 min VA5 H 0 B
FERFFIZ TR ] A 45 min, H AR 5% B4 B 0] 6] BE 34
FE 10 min DL b, 520 RS I R R, 3 I anE 1
B

o AR L 2, el A B ek B DR e s ] [ R
BIRE N 45 C, A FF 2 min, P 12 C/min F} &

TEI—5UT R 2— A 3—1,2,3, 5- PG 4—1,2, 3, 4-DUGUE,
1 3 LS PR AR ER R IS (20 ng/L) -FEFTHER 1
Fig. 1 Chromatogram Graphs of Three Compound Mixed Standard Solutions(20 pg/L) —Temperature-Programming 1
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180 °C ,f#4F 2 min, UL 4 °C/min T+ & 210 °C (f£FF
0 min) , L2 °C/min J}2 240 C ] B MRFIEATH

1464 37. 5 min , {E AR 50 B I 8] 18] A 4K TH
K, @IEEIE 2 Frs

T 15T S 2— 5 3—1,2,3, 5- TG 4—1,2, 3, 4- TG0,
2 3L AR AR ER TSI (20 pe/L) -7 THE 2
Fig. 2 Chromatogram Graphs of Three Compound Mixed Standard Solutions (20 pg/L) —Temperature-Programming 2

fifi 2 e i 3[R 4R B2 45 C, PR
2 min, PA 18 C/min F+ £ 180 C , P&+ 2 min, DA
4 °C/min F+ £ 210 C (% 0 min) , YA 2 °C/min
T2 240 °C ], B A7 iz 47 B[] 45 4 3] 33,5
min, H H A5 ¥ 0853 5 8500 oK 32 5 ), i Y R4,
DAL I, 3 6 o SR B 728 R e T IR A RS 0 TR R R
R T] B T 3R R, DL 4 e A I s [, 25 5 R
B IS ) B R 5 o B AR SR R T TR 3 B
HAr b & YIHRETE 24 min N 5E 208, (3% E an &
3N,
2.2 W#EREMNMEL

A e A st A B K JE K RE AR (A
VIR N 1.0 pe/L, WHB R E NS 8. 11,
14 min, B B[] N AT I8 2 R BCEMH,
A5 B W B[] %5 i 157 (%) 52 i G 1] 4 TR, HR R
IR, G WA [ F 3850, SRS 434 Jo g i 5 T
#OHFE 11 min KB i 5, J5 OB T T B, IR
7 89.0% ~92. 0% ., Pk, B 11 min Jhy & L
IFIA]

2.3 KEBEHRK

SARARAT TR, BOR KWK I , Ak &4 5
RN 1.0 pg/L, KR EE Ry 40 ,60,90,110 C,
RS R I A2 2 WIBCE- 38, 45 B i B
XS 1 PRS2 I G0 VS BT s o E I B, B UG A L
(TS, RS 2 BT 7E 90 °C LU S P Raia s, Homl
WCRIITE 91. 0% ~ 106. 0%, [FIIL, B MR E 2 R
90 C,
2.4 {REBEE R LK

R 0.25.0. 50 1. 00,2. 00.3. 00 4. 00 pg/L
R AR, FEA 7 R 2 1 1A, 153
ST OR B B[] AH DGRBS MR LAY
PR il 2k e 1k R R A, A SC R ECH 0.999 0 ~
0. 999 9, i /& ¢ 25 1% IR FH /K bn A 38 5 9 55 3 3B
4%+ 7K J5 43 B o 4R ) (GB 5750 3—2023 ) 1
6.6.2.5 XA KA R (1>0.99) . FER WL
2 7N,
2.5 MiREWERREEE

HOK PG AKBE I ATE B b 1 8, T o) 8 ot vk
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T 1—5T 22— R 3—1,2,3,5- DU ;4—1,2,3, 4-PUGUK,
3 3 ML EWIR G ARER I O (20 we/L) -FEFTHE 3
Fig. 3 Chromatogram Graphs of Three Compound Mixed Standard Solutions (20 pg/L) Temperature-Programming 3
F2 Hinfb G WL R IR B e
Tab.2 Linear Equations and Retection Time of

Target Compounds
o] R BRI 1] /min HHC 24X EAcyiEc
AT M 7. 864 0.9996  y=530 60x—578 30
LR S 12. 560 0.999 9  y=122 400x—127 600
1,2,3,5-PUGZ  22.720 0.999 0 y=236 000x—439 700

1,2,3,4-I05%K  24.690 0.9992  y=391 00x-63 410

FEAY 9 0.5.1.0.3.0 pg/L AYZKAE, 432 BEAS 7 3 %)

4 TV X0 B S (1.0 /L) FESZEATASIN , A VR BEI 52 6 X, A5 BUAR b ik
Fig. 4 Effects of Different Sweep Time on Responce fﬁﬁq‘ﬂ%ﬁ}(ﬂ&ﬂﬁ{}ﬁ%%ﬂ@&%,%%ﬂﬂi@ 3, H
(1.0 pe/L) 33 AU RGBTV (0.5 pe/L) I, 25 W05 1 A

IR HE R 22 4 1. 66% ~ 2. 69% , [7] I 3 Ky 88. 0% ~
118.0% ; WP BT it M B (1. 0 wg/L) W &1 BT B9 AR XS B
HEARZE R 1. 70% ~5. 01% , [FICF A 87. 0% ~ 113% 5 15
Jri e BE (3.0 wg/L) H 45 4 Jo1 i RE 0T A7 4 Ot 2 4
1.52% ~2.13% , [FIS% R 90. 3% ~103%
2.6 HIEWNRERE

HRAE A5G Wi 43 A1 7 AR HEAE LT R T 000 )

B5 WL X W LA S (1. 0 /L) (HJ 168—2020) """ Hp LA 9 J5 7 A6 4 BR 9 0 52 7
Fig.5 Effects of Sweep Temperature on Responce T X S B KCRE SR AT T b G I A ok R R
(1.0 peg/L) 0.025 pg/L, 30 7 W IR EAR AN 3R 4 Fs
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F 3 HARES PR RES R 22 B AR mieR

Tab.3 Relative Standard Deviations and Standard Recovery Rates of Target Compounds

- 0.5 we/L 0.5 ng/L 1.0 pg/L 1.0 pg/L 3.0 pg/L 3.0 pg/L

HArE &Y s o -
AEXTARAE I 2 m)ES AHXS R O 2 iR FAXIARUERE mles
BT W 2.69% 88. 0% 1.70% 113% 1. 52% 102%
SR 2.23% 96. 0% 2.29% 115% 2.13% 103%
1,2,3,5- PG 1.96% 118. 0% 4.03% 98. 0% 1.98% 97.7%
1,2,3,4-PU50K 1. 66% 92. 0% 5.01% 87.0% 2.09% 90. 3%

F 4 EATAIN T v B I IR A (0. 025 pg/L)
Tab.4 Mass Concentration Test Data of Minimum Detection (0. 025 pg/L)

B 1R/ 2w/ 53w/ 4w/ S/ 56w/ 7/
Hirtb &9 B ¥ . ¥ ¥ . ¥
(pegL7) (pg-L7) (pg-L7) (pegL7) (pg-L™) (pg-L7) (peg L)
AT 0. 020 0.021 0.023 0.023 0.019 0. 020 0. 020
SRR 0.021 0.021 0.023 0.022 0.022 0.023 0.022
1,2,3,5-MU5 A 0.019 0.018 0.016 0.016 0.018 0.021 0.016
1,2,3,4-PUGE % 0.022 0.022 0.021 0.023 0. 020 0.021 0.021

Z PO 1 A A W I S AR R v I
AR 5% o VARG I J5 6 VA R 5 0 o T T A b A
M s PR, MFE S oA S AA Y S RAS I 5
T B 495 2 GB 3838—2002 F b2 /K IR Ml 4 5 T
HARMERRAE , AR T GB/T 5750. 8—2023 %5 M )
ARG H o R B PRI, A D kil A T PR
x5 BAnibE Y ARAR I BT ik B

Tab.5 Detection Limits of Target Compounds

_ FRUETT IR AR ATy i A ARSI o
Hir b9 ) . ) N
BRI/ (peg- L) W/ (pg-L7")
T 2. 000 0. 005
SRR 0. 150 0. 003
1,2,3,5-U& % 0.017 0. 006
1,2,3,4-PUs 0.010 0.003

2.7 EBRKEESHT

SRAEHETH 4 IR WK IR K, 42 BEAS SC ARG
TR R WA AR HERE SO 5 BRI,
D7 S5 R R A 5 e A TR, el T =M
SEASCR R AR S IR T A T ik e A
3 g

AR SCEEN T AT R B e K R T A
PR DU SR B Rl 45 AR 5 i O ik

(1) EZRI 7 T, KB 28 R il 42 1A
J& BHAEHE DB-VRX BAE S8, R ELE#F T4

AN, SMPRIE AT =0 AT

(2) Z5RRW R FHZ 7 L e fH 7E 0. 25 ~
4.00 pg/L, 5 T M8 A SR AL & 5 ik i
B 0.003 ~0.006 pe/L, MilAx B R Ky 87. 0% ~
118. 0% , FH XF b i A 24 1. 52% ~5.01%, GB/T
5750. 8—2023 1 G T o SN R | DU SR 9 A1
Rl S 2 3k 43 ) o 2,000, 0. 150,0. 017, 0. 010
e/ L, SR R 5 S AT J5 vk 324331 47 0. 005
0.003.0. 006 .0. 003 pg/L, % b, A )7 i e AR AG I
Jo i TR B LIS T bR o D7 s, B A ) M R RORG
R HLIRSCR R AT SR FAR 7 0 B T 7K 2R 7K R
AR AT s RN OR SRR T ATy
A ARG o e B, 2% B g v KRR R e 2 Ak
B PR BAR

(3) AR SCHENT T — P fRi (e PREE  MERR AR
Ivi] s G 0] 4t 3¢ K b ST s S AL A W i IR
B -SRI T o s v i B VP
BB RSN AT B A A LR, KK
W TR B N B (B R B 85T 1 5 [R] S B
TXTEPR AT 6 F R ISR 3 AR
g —,

(1] PEARINEEZIGE TR, e ANRIAEE
FAREAL T B2 A 2r. AR TR R KR A SR T vk 25 8 B4
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