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Fig. 5 Total ion chromatogram of EPA TO-14 method VOCs standard

1. Dichlorodifluoromethane; 2. Dichlorotetrafluoroethane; 3. Chloroethene; 4. Bromomethane; 5. Chloroethane;
6. Trichloromonofluoromethane; 7. 1, 1-Dichloroethene; 8. Trichlorotrifluoroethane; 9. Dichloromethane; 10.
1,1-Dichloroethane; 11. cis-1,2-Dichloroethene; 12. Trichloromethane; 13. 1,1,1-Trichloroethane; 14. 1,2-Di-
chloroethane; 15. Benzene; 16. Carbon tetrachloride; 17. Trichloroethylene; 18. 1,2-dichloropropane; 19. cis-1,
3-Dichloropropene;  20.  Toluene; 21.  trans-1, 3-Dichloropropene; 22. 1, 1, 2-Trichloroethane;
23. Tetrachloroethylene; 24. 1, 2-Dibromoethane; 25. Chlorobenzene; 26. Ethylbenzene; 27. 1, 3-Dimethyl-
benzene; 28. 1,4-Dimethylbenzene; 29. Styrene; 30. 1,2-Dimethylbenzene; 31. 1,1,2,2-Tetrachloroethane; 32.
1,3,5-Trimethylbenzene; 33. 1,2,4-Trimethylbenzene; 34. 1,3-Dichlorobenzene; 35. 1,4-Dichlorobenzene; 36.

1,2-Dichlorobenzene; 37. 1,3,5-Trichlorobenzene; 38. Hexachlorobutadiene
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Fig. 6 Total ion chromatogram of a 29 component EPA Method 624 volatile halocarbon compound

mixture

1. 1,1-Dichloroethene; 2. Dichloromethane; 3. cis-1,2-Dichloroethene; 4. 1,1-Dichloroethane; 5. trans-1,2-Di-
chloroethene; 6. Trichloromethane; 7. 1,1,1-Trichloroethane; 8. 1,2-dichloropropane; 9. Benzene; 10. Trichlo-
roethylene; 11. Dibromoethane; 12. Bromodichloromethane; 13. 1, 3-Dichloropropene; 14. Toluene; 15. 1,1,2-
Trichloroethane; 16. 1, 3-Dichloropropane; 17. Diobromochloromethane; 18. 1,2-Dibromoethane; 19. Chloro-
benzene; 20. Tetrachloroethylane; 21. Ethylbenzene; 22. o-Xylene; 23. Styrene; 24. 1,1,2,2-Tetrachloroeth-
ane; 25. 1,2,3-Trimethylbenzene; 26. Bromobenzene; 27. 3-Chlorotoluene; 28. 4-Chlorotoluene; 29, 1,2, 4~

Trimethylbenzen.
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Development and Application of Portable Gas
Chromatograph-Mass Spectrometer

LI Xiao-Xu'?, LIU Li-Peng?, MA Qiao®, YU Jian-Cheng'*,
ZHENG Yi*, WU Wen-Ming”, WANG Jian**
' (Electronic Information College , Hangzhou Dianzi University, Hangzhou 310018)
?(Focused Photonics (Hangzhou), Inc. , Hangzhou 310052)

Abstract A portable gas chromatograph-mass spectrometer (GC-MS) was developed based on a
quadrupole ion trap (IT) mass analyzer and a low thermal mass GC. The portable GC-MS system,
mainly composed of a sample system, a low thermal mass GC module, a GC-MS interface and a mini-
aturized ITMS system, has a dimension of 44 ¢cm X 36 cm X 22 c¢cm and weighs of 14 kg. The power
consumption during sample analysis is about 100 W. The ITMS system has a mass range of m/z 15—
550 and can give a mass resolution at full-width half-maximum (FWHM) of less than 0.5 amu at a
high scan rate up to 10,000 amu/s. Furthermore, the ITMS system has the ability of performing
three-stage tandem mass spectrometry. The performance of the portable GC-MS system was investi-
gated by testing the volatile organic compounds (VOCs) standard including EPA TO-14 and EPA-624
by this system. The portable GC-MS system can be used for in situ analysis of hazard compounds in a
variety of complex and harsh environments with portability, rapid response, low detection limit and
high specificity.

Keywords Portable; Gas chromatograph-mass spectrometer; Quadrupole ion trap; Low thermal

mass gas chromatograph; Tandem mass spectrometry
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