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Abstract A novel method was developed for the determination of dichlorobromomethane in

water using headspace-trap gas chromatography/mass spectrometry GC/MS . Three parame-
ters of headspace-trap including thermostatic temperature time and cycle number were opti-
mized by orthogonal experiment analysis. Dichlorobromomethane in water samples was ana-
lyzed under the optimized conditions of 70 C and 20 minutes with the cycle number of two.
The results showed that the calibration curve was linear in the range of 0.1 - 10.0 nwg/L and
the correlation coefficient was 0. 999 1. The detection limit was 0. 03 wg/L. The average recov-
ery was 83.1% - 111. 3% with the relative standard deviation RSD not more than 5.2% n =
6 . This method is rapid sensitive and reproducible for the routine detection of the low con-
centration of dichlorobromomethane in water.
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T 150 C 250 C
SIM m/z 83 85
GC 127 m/z 127
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1.1 3
Agilent 7890A/5975C /
Agilent TurboMatrix HS 40 Trap 3
Tenax GA L, 3*
PerkinElmer 22 mL / 2/3
Milli-Q
99.999% 9
1.0 g/L 4T 1 2
1.2 2
10. 0 mL
22 mL ;
GC/MS Table 1 Factors and levels of headspace trap conditions
Thermostatic Thermostatic Cycle
Level . .
temperature/ C time/min number
1 50 10 1
1.3 2 60 20 2
1.3.1 3 70 30 3
70 C 75 C ,
L, 3
75 C 40 C Table 2 Results in L, 3* orthogonal experiment for
280 C 20 min headspace trap conditions
3 min 1.2 min 0.5 min Numb Thermostatic Thermostatic Cycle Peak
. wmber temperature/ C time/min number area
5 min I 50 10 I 250.5
5 min 275. 8 kPa 2 50 20 2 343.0
3 50 30 3 348.5
172. 4 kPa 4 60 10 2 397.0
2 5 60 20 3 465.0
6 60 30 1 415.0
1.3.2 7 70 10 3 601.5
HP-5MS 30 m x 0.25 mm x 0. 25 8 70 20 1 500.5
9 70 30 2 628.5
pm 34.5 k Pa 250 C K, 314.0 416.3 388.7
280 C 50 C K, 425.7 436.2 456.2
I min 10 C/min 100 C % 576.8 464.0 4717
K the mean of the results of peak areas determined under
EI 70 eV the condition of a single factor. Subscripts 1 2 and 3 repre-
EM 1235 V 230 sent the levels I 2 and 3 respectively.
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of dichlorobromomethane standard 2.0
pg/L  in SIM mode
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Table 3 ANOVA table of L, 3' orthogonal experiment 1.3
for headspace trap conditions 6 4
Factor ss! Df? F? p*
83.1% ~111.3%
Thermostatic temperature 104402.2 2 41.3 <0.05
Thermostatic time 3440.2 2 1.4 >0.05 RSD 5.2%
Cycle number 11685.5 2 4.6 >0.05
Error 2525.2 2
. 4 n=6
1 SS sum of squares of deviations from mean 2 Df de- . . .
. Table 4 Recoveries and precisions of the dichloro-
gree of freedom 3 F F test 4 P probability. . .
bromomethane spiked in water n =6
2.2 Spiked level/ wg/L Recovery/% RSD/%
0.5 103.2 -111.3 3.1
2.0 83.1-91.8 5.2
0.1 0.5 1.0 2.0 5.0 10.0 pg/L 0.0 065 _ 1004 o
10. 0 mL
1.3 2.4
2 6
Y
74.235X +8.6882 r=0.9991 0.1~
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Fig. 1 a Chromatogram and b mass spectrum 2 1 a b

a Chromatogram and b mass spectrum
of sample 1 in SIM mode

Fig. 2
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Fig. 3 SIM chromatogram of a blank sample
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