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Determination of 1,1,2,2—tetrachloroethene in human urine by automated headspace -

gas chromatography LI Siyan, ZHONG Yuanqin, CAIl Xiaoxuan, ZHOU Changxia, ZHUANG Xiaozhou, MA
Zheng, YE Lihe, YANG Peishan, XIONG Jinguang, CHEN Manlian (The Sixth People’s Hospital of Dongguan, Dongguan,
Guangdong 523008, China)

Abstract : Objective To establish an automated headspace —gas chromatography method for the determination of 1,1,2,2-
tetrachloroethene in human urine. Methods A urine sample of 5.00 mL was placed in a 20 mL headspace vial, and 2.0
g of anhydrous sodium sulfite was added before sealing the vial. The vial was placed in an automated headspace sampler
and heated at 80 °C for 50.00 min to equilibrate. Under these heating conditions, 1,1,2,2 —tetrachloroethene in human
urine was completely reacted with anhydrous sodium sulfite to form trichloroethylene. The trichloroethylene vapor above the
headspace vial was separated by a DB-624 capillary column and detected with a flame ionization detector. Quantification
was achieved by plotting a standard curve with the peak area of trichloroethylene and the mass concentration of 1,1,2,2-
tetrachloroethane. Results The results showed good linear ranges of 1,1,2,2 —tetrachloroethene in urine between 0.008 3
and 32.000 mg/L, and the correlation coefficient was higher than 0.999 4. For this method, the limit of detection was 2.5
pg/L, and the lower limit of quantification was 8.3 pg/L; the intra—batch precision was 4.79% to 5.28%, and the inter—
batch precision was 4.61% to 6.44%; the average recovery rate was 87.53% to 101.17%. Conclusions The automated
headspace gas chromatography method for determining 1,1,2,2—tetrachloroethene in human urine was characterized by high
sensitivity, good linearity, minimal interference, high precision, and simple sample preparation. It is suitable for measuring
the concentration of 1,1,2,2—tetrachloroethene in human urine.
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YRS A (B4 3 A4Y), M H s EImA 0.5.1.0,
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JE 4 0.008 3 ~ 32.000 0 mg/L 78 Fl e R4, a1
HFEA y = 38.818 x-3.700, HI K R E r > 0. 999 4,
AT A R R 2.5 we/L(LL 5.0 mL RS, E
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al : R ) # ° #1% RSDI% v i (mg/L) %
FrifiE 2 0.064 2.409 + 0.081 3.37 -
B 3 0.640 18.754 + 1.069 570 {Eéﬁ 1.280 6 1.295+0.062 101.17 479 6 1.309 +0.060 4.61
FrifE 4 1.600 43.853 + 2.544 5.80 R
o figy 6400 6 54530495 87.53 498 6 5.527+0.263 4.77
b 5 6.400 242.712 + 9.460 3.90 e
TE 6 16.000 638.271 + 11.796 1.85 =1
bR * gfﬁ 16.000 6 14.490 +0.765 90.56 5.28 6 14.114 +0.909 6.44
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(B Al MR %3 K EXNIPN %14 K
o M EEY/ (mg/L) RE/% W 5E MY/ (mg/L) RE/% 5 fH Y/ (mg/L) RE/% ME(E/ (mg/L) RE/%
FEi 7.079 £ 0.319 0 5.795 £ 0.351 18.14 1.744 + 0.144 75.37 0.827 + 0.252 88.31
4 7.079 + 0.319 0 7.102 + 0.145 -0.32 7.536 + 0.223 - 6.45 5.617 +0.135 20.65
-20 C 7.079 + 0.319 0 6.805 + 0.384 3.87 6.600 + 0.103 6.77 5.261 +0.220 25.67
O PSS+ b2 (v £ )R,
2.6 TiER sor -
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(g TP R 00 4 1.9 FRR R 1,1,2,2- U4 Z s ™f
. S — . N 2 = 150
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M LB LW SROTEE R T T b N
ST IR, AR TR A L0 3% O B8 ) (4 0 MUl | |

FEDHIE BRI R (1,1,2,2-
VUSR &t B A 25 LI 7= 1) — 58 0 ) B PR B8 B
)24 2.312 min, HA& 7 TP 2.1 min NE 2
R, HA R ik E S, WK 2,

2.7 FETREA

FEA I PN oMk 1,1,2,2-PU5E 2 ke B

AHBER 50 3 PRAE, BIRKH 1,1,2,2-T05 & 6¢,
Wit 1.280.6.400.16.000 me/L Ak g 3 ANk BE K F-
AR RS, I ASFE S bR DGR R 85.329% ~
100.63% , HFHXT 5 A 250 3.07% ~ 7.70% , ¥ 2
GBZ/T 295—2017 F1 GBZ/T 210.5—2008 1 RSD <
10% F1F- 2 [0 g 3 75% ~ 105% 1y 5K . 45 B 5%

LR B I 1) /min
FE: LA (15.84 mg/L);2: LB (32.00 mg/L);3: N (47.28
mg/L);4: SFNEE(62.81 me/L);5: ZBRH R (92.80 mg/L);6: &
B BE (159.12 mg/L);7:2- T ffl (112.85 mg/L);8: =4 £ %5 (32.00
mg/L (1 1,1,2,2-PUE LR L) .
B2 T e SO Gk o
B, AR T ARS 1,1,2,2-P0E L keKF
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3 it
A7 SRR R 52 pa AR T 2 RN R R
DR 25 2 o A0 AR A B e R s 7 3R 1 i, e
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FEYR 1R 024 - 1l 385 R (s 1z 3 B8 ) B, 0 2%
VR R T 2 S B DA R R R R B L T A
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B2, R4 T 2 S A7 305 8 I, s B 2% 5 £ D U 1Y)
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FhICHLANE (JE/K B BR 8N . JC /K B R &l . S fk )
Oy BEATRI AL BEES 2B, AE MR RE T,
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PEREAF R T Soh =R IR & B o A GRS R
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T4 25 R AL R R AR L X L EDHIE T AR AIF 5% B
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