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Simultaneous determination of eight volatile halogenated hydrocarbons in drinking water
by headspace-gas chromatography-tandem mass spectrometry
LAN Hongjun, WU Xuemei, FENG Yaoji, LI Shaoying
(Nanhai Center for Disease Prevention and Control, Guangdong Foshan 528200, China)

Abstract: Objective To establish a method for the simultaneous determination of eight volatile halogenated hydrocarbons
in drinking water by headspace-gas chromatography-tandem mass spectrometry ( GC-MS/MS). Methods 10 ml of water
sample was accurately transferred to a 20 ml headspace vial and 1.0 g NaCl was added, the mixture was equilibrated at 55 °C
for 30 min, then analyzed by GC-MS/MS. The samples were separated by capillary column HP-5MS (30 mx0.25 mm,
0.25 pm) and determined by multi-reaction monitoring ( MRM ) mode. The quantitative ion peak area was used for
quantification , retention time and abundance ratio of characteristic ion pairs was used for qualitative analysis. Results The
linear correlation coefficients (r) were from 0. 999 0 to 0. 999 7, the relative standard deviation ( RSD) were from 1. 6% to
5.2% , the spiked recoveries were in the range of 85.0%-98.0% (n=6), and the detection limits were between 0. 005 1-
0.064 pg/L. Conclusion This method was rapid, simple, precise and sensitive. It was suitable for the accurate detection
of 8 volatile halogenated hydrocarbons in drinking water.

Key words: Headspace; gas chromatography-tandem mass spectrometry ; drinking water; halogenated hydrocarbons
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Table 1 MS/MS parameters of the compounds
wem %E@ﬁﬂ“l‘ﬂ B EmE T RifEREE
/min /(m/z) /(m/z) /eV
L 83.9/83.9 5
A 2236 83.9/49.0 49.0 5
B L 2.949 82.9/82.9 82.9 >
82.9/47.0 45
1,2- =5k 3.386 02.0/62.0 62.0 >
62.0/27.0 15
O A 3602 116.9 /116.9 1169 10
116.9 /81.9 40
g 4,556 128.9 /128.9 33,0 5
83.0/83.0 5
[t I yrp 7203 127.0/48.0 48,0 40
127.0/47.0 40
VR 2 7600 OTO/B09 20
165.9 /95.9 40
— 9 g 9. 490 172.8 /93.9 939 45
172.8 /91.9 35
2 HBRE5SW
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ARG (AR PR B 44 A HP-5MS (30 mx
0.25 mm,0.25 pm) K& 1 #% P 4 48 #E DB-35MS
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Figure 1  Total ion chromatogram (TIC) of the eight

standard compounds
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Figure 2 Effect of amount of NaCl on peak area
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Figure 3  Effect of balance temperature and balance

time on peak area
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Table 2 Linear parameters and detection limits of compounds
~ Sy T LG *ﬁj&? 7 B
/(pg/L)  Hr /(pg/L)
A H y=1.21x10%x+7.23%10°> 1.0 ~50 0.999 6 0.038
=T y=5.04x10%x+3.59x10* 1.0 ~50 0.999 6 0.010
1,2- 75 HE y=1.64x10°x+7.20x10° 1.0 ~50 0.999 7 0.016
P S A y=6.22x10"x+1.87x10> 0.10 ~5.0 0.999 7 0.005 1
— R AWM EE y=3.01x10*x+6.40x10° 0.40 ~20 0.999 6 0.017
TRk y=2.72x10°x+6. 88x10> 0.40 ~20 0.999 6 0. 027
MU 2 y=1.08x10%x+5.03x10° 0.80 ~40 0.999 7 0.016
=IRF y=6.07x10%x+2.90x10> 1.0 ~50 0.999 0 0.064
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Table 3 Precision and recovery of drinking water
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=AM 2.50 92. 4 10.0 95.6 25.0 98.0 2.8
1,2- A 2.50 90. 4 10.0 91.2 25.0 94.5 2.6
UERiT 0.250 92.0 1. 00 95.0 2.50 93.6 3.5
— R T e 1.00 93.0 4.00 96. 8 10.0 93.1 1.8
TR S 1.00 92.0 4.00 94.0 10.0 95.5 2.9
R 2.00 92.8 8. 00 93.2 20.0 95.2 1.6
= W e 2.50 94.5 10.0 94. 1 25.0 96.5 3.2
4 MR AR R RURS 5 45 5 K AR
FRAE T (n=6) 3 ING

Table 4 Precision and recovery on quantitation limits

and comparison with GB 5749-2006
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Figure 4 Total ion chromatogram (TIC) of the sample
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Determination of 24 phthalate esters in drinking water
by gas chromatorgraphy-triple quadrupole mass spectrometry
LI Shaoying, FENG Yaoji, WU Xuemei, LAN Hongjun
(Nanhai Center for Disease Prevention and Control, Guangdong Foshan 528200, China)

Abstract; Objective To establish a method for the determination of 24 phthalate esters (PAEs) in drinking water by
gas chromatorgraphy-triple quadrupole mass spectrometry. Methods PAEs in drinking water were absorbed by C18 glass
solid phase extraction (SPE) column and eluted with 6 ml ethyl acetate, rotary evaporated to dry and dissolved in 1 ml
N-hexane. The volumn of injection was 1 pl. The sample was separated on a HP-5MS capillary column (30 mX0. 25 mm,
0.25 pm ), and the identification and quantification were performed by gas chromatorgraphy-triple quadrupole mass
spectrometry in multiple reaction monitoring ( MRM ) mode. The external standard method was used for quantification.
Results Twenty-four compounds had a good linear relationship (r>0.995). The limits of detection (LODs) were 0. 014-
0.50 wg/L and the limits of quantification (LOQs) were 0.047-1.7 pg/L. The recoveries at three spiked levels were

between 80.2%-113.7% , and the relative standard deviation were between 2.7%-10.3% (n=6). Ten different water
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