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Abstract Portable gas chromatography-mass spectrometry GC-MS can simultaneously carry

out qualitative and quantitative analysis of multi-component complex organic compounds. Be-
cause of its characteristics portable GC-MS plays an increasingly important role in environmen-
tal monitoring especially in the spot emergent monitoring. In this study performance of porta-
ble GC-MS on determination of low concentration of volatile organic compounds VOCs in am-
bient air was compared with EPA TO-14A method and the accuracy of high concentrations of
VOCs determined by loop ring model was examined. Results indicated that detection limits of
VOCs in air HAPSITE portable GC-MS was equivalent to that of EPA TO-14A method while ac-
curacy and precision is slightly lower but all accord with the requirements of environmental
monitoring and analysis. The loop ring can be used in the emergent pollution accidents for it
can accurately analyze samples in high concentration of VOCs in the grade of 10 °.
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Fig. 1 TIC of VOCs standard
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1 HAPSITE GC-MS EPA TO-14A 37 VOCs
Table 1 Comparison on the determination of 37 VOCs by HAPSITE portable GC-MS and EPA TO-14A method
Correlation » Recovery/% RSD/% Detection limit/ p.g/m3
Compound
HAPSITE  Su-yard HAPSITE  Su-yard HAPSITE  Su-yard HAPSITE Su-yard
Dichlorotetrafluoroethane 0.997 1.000 78.3 113 10.0 3.41 0.493 0. 606
Chloroethene 0.995 0.999 103 115 18.7 3.35 1.61 0.604
Bromomethane 0.999 1.000 65.9 115 19.5 2.91 0.973 0.527
Chloroethane 0.995 0.999 86.3 114 19.0 3.29 1.03 0.591
Trichlorofluoromethane 0.998 1.000 86.2 113 6.01 2.63 0.326 0.466
1 1-Dichloroethylene 0.998 1.000 117 113 14.0 2.61 1.03 0.465
Dichloromethane 0.997 0.999 90.9 113 12.0 2.67 0.688 0.473
Trichlorotrifluoroethane 0.999 1.000 88.7 113 10.9 2.70 0.608 0.478
1 1-Dichloroethane 0.999 1.000 110 113 12.1 2.43 0.842 0.430
cis-1 2-Dichloroethylene 0.998 1.000 112 112 12.9 2.83 0.909 0.500
Chloroform 0.997 0.999 94.0 112 9.09 2.40 0.537 0.421
1 2-Dichloroethane 0.996 0.999 93.0 109 11.5 1.69 0.672 0.289
1 1 1-Trichloroethane 0.998 1.000 84.3 112 6.74 2.05 0.357 0.359
Benzene 0.999 0.999 100 111 12.1 2.28 0.760 0.397
Tetrachlorocarbon 0.998 1.000 80. 1 111 7.53 2.26 0.379 0.394
1 2-Dichloropropane 0.996 0.999 110 112 7.07 2.53 0.488 0.444
Trichloroethene 0.999 1.000 87.0 111 5.08 3.21 0.278 0.562
cis-1 3-Dichloropropene 0.996 1.000 93.5 111 8.31 3.20 0.489 0.559
trans-1 3-Dichloropropene 0.999 1.000 89.0 109 9.86 3.45 0.551 0.59%4




473-

Table 1 Continued
Correlation » Recovery/% RSD/% Detection limit/ pug/m3
Compound
HAPSITE Su-yard HAPSITE  Su-yard HAPSITE  Su-yard HAPSITE Su-yard
1 1 2-Trichloroethane 0.996 1.000 75.8 111 11.4 3.11 0.544 0.542
Toluene 0.999 0.999 87.3 102 7.83 2.08 0.430 0.333
1 2-Dibromoethane 0.998 1.000 83.9 109 7.44 3.99 0.392 0. 684
Tetrachloroethylene 0.998 1.000 83.6 109 4.23 2.91 0.222 0.498
Chlorobenzene 0.998 1.000 86.4 111 6.11 3.37 0.332 0.586
Ethylbenzene 0.998 0.999 83.5 108 6.06 2.58 0.318 0.439
p-Xylene 0.998 0.999 80.7 105 5.99 1.46 0.304 0.241
m-Xylene 0.998 0.999 80.7 110 5.99 3.68 0.304 0.636
Styrene 0.996 1.000 68.1 105 10.7 2.81 0.456 0. 465
0-Xylene 0.999 1.000 80.4 106 7.68 2.37 0.388 0.396
1 1 2 2-Tetrachloroethane 0.999 1.000 82.0 111 9.94 2.36 0.512 0.414
1 3 5-Trimethylbenzene 0.997 1.000 76.9 106 5.14 2.02 0.248 0.335
1 2 4-Trimethylbenzene 0.997 1.000 76.1 106 5.98 1.90 0.286 0.316
1 4-Dichlorobenzene 0.998 1.000 80.9 113 3.52 2.78 0.179 0.492
1 3-Dichlorobenzene 0.996 1.000 79.4 112 7.17 2.72 0.357 0.478
1 2-Dichlorobenzene 0.996 0.999 77.8 108 10.2 5.21 0.499 0.3880
1 3 5-Trichlorobenzene 0.998 0.999 84.2 102 1. 3.45 0.583 0.555
Hexachlorobutadiene 0.996 0.999 79.6 105 18.2 5.85 0.912 0.969
2 HAPSITE GC-MS EPA TO-14A
Table 2 Comparison on the determination of the real samples by HAPSITE
portable GC-MS and EPA TO-14A method pg/m?
Gas station Sites of an urban road Wood
Compound
HAPSITE Su-yard HAPSITE Su-yard HAPSITE Su-yard
Dichloromethane 8.65 5.02 30.4 25.0 32.8 28.3
Benzene 17.4 11.7 11.8 8.30 8.95 5.43
Toluene 42.7 34.4 12. 4 9.24 10.4 8.51
Ethylbenzene 8.28 4.87 ND ND ND ND
p + m-Xylene 8.09 5.30 ND ND ND ND
0-Xylene 6.01 3.94 ND ND ND ND
1 2 4-Trimethylbenzene 6.11 3.57 ND ND ND ND
2.2 HAPSITE - 293%
HAPSITE GC-MS VOCs
HAPSITE GC-MS
2x107°
3
71.5% ~ 120% 7 d 68.5% ~
146% 2.3 loop VOCs
63.0% ~114% 7 d EPA TO-14A GC-MS
53.5% ~125% ppb pg/m’
ppm mg/m’
GC-MS loop
0.5% ~293%
112 2- 13 5- HAPSITE
100% GC-MS  loop 1x10°° 6
4
0.5% - 4 1 x10°°



474. 28

3 HAPSITE GC-MS
Table 3 Comparison on different quantitative methods of HAPSITE portable GC-MS pg/m?
Calibration curve quant. Single-point quant. Internal standard
Compound .
First test After 7 days First test After 7 days semi-quant.
Dichlorotetrafluoroethane 2.30 1.82 2.13 1.69 0.11
Chloroethene 2.29 2.93 1.93 2.48 0.08
Bromomethane 1.93 1.69 2.17 1.90 0.03
Chloroethane 1.91 1.89 0.99 1.69 0.01
Trichlorofluoromethane 2.22 1.83 2.05 1.69 0.22
1 1-Dichloroethylene 2.42 2.67 2.20 2.43 0.25
Dichloromethane 2.36 2.02 2.00 1.72 0.24
Trichlorotrifluoroethane 2.38 1.85 2.17 1.69 0.16
1 1-Dichloroethane 2.40 2.42 2.20 2.22 0.34
cis-1 2-Dichloroethylene 2.18 2.56 2.09 2.46 0.40
Chloroform 2.32 1.95 2.09 1.76 0.66
1 2-Dichloroethane 1.99 2.25 2.20 2.50 0.57
1 1 1-Trichloroethane 2.23 1.80 2.19 1.77 0.44
Benzene 2.19 2.23 2.20 2.24 1.15
Tetrachlorocarbon 1.96 1.71 1.87 1.62 0.53
1 2-Dichloropropane 2.52 2.18 2.36 2.03 0.26
Trichloroethene 2.01 1.79 2.10 1.87 0.70
cis-1 3-Dichloropropene 2.02 1.87 2.03 1.89 0.69
trans-1 3-Dichloropropene 1.60 1.76 1.60 1.76 0.75
1 1 2-Trichloroethane 2.07 1.60 2.27 1.75 0.55
Toluene 1.97 1.87 2.02 1.92 1.73
1 2-Dibromoethane 2.18 1.66 2.18 1.67 1.27
Tetrachloroethylene 1.93 1.64 2.02 1.72 1.07
Chlorobenzene 1.80 1.72 1.93 1.85 2.07
Ethylbenzene 1.62 1.69 1.70 1.77 3.18
p-Xylene 1.61 1.68 1.68 1.75 5.86
m-Xylene 1.61 1.68 1.68 1.75 5.86
Styrene 1.87 1.43 1.38 1.68 2.19
o-Xylene 1.50 1.63 1.66 1.80 2.88
1 1 2 2-Tetrachloroethane 1.62 1.70 1.78 1.87 2.08
1 3 5-Trimethylbenzene 1.46 1.49 1.73 1.77 3.32
1 2 4-Trimethylbenzene 1.41 1.48 1.60 1.69 3.68
1 4-Dichlorobenzene 1.49 1.53 1.72 1.78 2.40
1 3-Dichlorobenzene 1.43 1.42 1.67 1.65 2.20
1 2-Dichlorobenzene 1.50 1.37 1.80 1.64 2.14
1 3 5-Trichlorobenzene 1.94 1.52 1.26 2.04 1.64
Hexachlorobutadiene 1.84 1.75 1.38 1.07 0.53
4 loop 1x10~° VOCs
Table 4 Effectiveness of loop ring method to measure high concentration 1x10~° VOCs %

Compound Recovery RSD Compound Recovery RSD
Chloroethene 103 15.9 1 2-Dibromoethane 95.3 6.59
Bromomethane 107 13.5 Tetrachloroethylene 122 6.00
Trichlorofluoromethane 90.2 6.18 Chlorobenzene 96.3 7.73
1 1-Dichloroethylene 78.7 19.6 Ethylbenzene 98.5 6.77
Trichlorotrifluoroethane 90.3 7.16 p-Xylene 104 4.68
1 1-Dichloroethane 81.5 15.8 m-Xylene 104 4.68
cis-1 2-Dichloroethylene 94.8 11.2 Styrene 92.1 9.74
Chloroform 97.8 7.11 0-Xylene 101 11.9
1 1 1-Trichloroethane 97.3 8.86 1 1 2 2-Tetrachloroethane 122 19.8
Benzene 85.6 9.41 1 3 5-Trimethylbenzene 86.3 9.53
Tetrachlorocarbon 90.7 5.05 1 2 4-Trimethylbenzene 98.9 13.7
1 2-Dichloropropane 615 16.1 1 4-Dichlorobenzene 96.5 6.42
Trichloroethene 96.7 3.06 1 3-Dichlorobenzene 92.2 9.89
cis-1 3-Dichloropropene 85.8 11.9 1 2-Dichlorobenzene 94.4 12.5
trans-1 3-Dichloropropene 82.5 17.4 1 3 5-Trichlorobenzene 90.7 10.5
1 1 2-Trichloroethane 76.9 10 Hexachlorobutadiene 52.6 18.2
Toluene 92.3 10.6
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