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Analysis of Odorous Sulfur Compounds in Air by GC/MS

Jee-Hoon Kim'?, Bo-Ra Jungl, and Gon Ok'>'
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2Young In Scientific Co., LTD.
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Capillary column gas chromatography method was applied for the analysis of sulfur compounds such as
hydrogen sulfide (H,S), methanethiol (CH;SH), dimethy! sulfide ((CH;),S), and dimethyl disulfide ((CH;),S,)
in the ambient air. The concentration of sulfur compounds is usually very low in the ambient air, while their
high reactivity makes them difficult to keep in the preconcentrating method without sample loss. In this study,
an analytical method is evaluated for the analysis of sulfur compounds using an automated precon-
centration system with GC/MS. The preconcentration system was set to reach to -180°C by supplying lig-
uid nitrogen, and sulfur compounds were analyzed under the dry (or humid) air condition. The recovery
rates of H,S, CH;SH, (CH3),S and (CH,),S, were turned out to be 79, 74, 77 and 86% respectively under
the humid air. The results show that the possibility and limitations of sulfur analysis of ambient air using

the preconcentration system with GC/MS.
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Table 1. Preconcentrator conditions for sulfur compounds

Cold Trap
Method Dehydration H,S&SULECTD
Module 1  -10°C—10°C Elimination of water
Module 2 -180°C—130°C Concentration and desorption
Module 3 -180°C—80°C Focusing and desorption
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Fig. 1. Scheme of cryogenic preconcentrator for sulfur compounds.
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Table 2. GC/MS conditions for sulfur compounds
Sulpelco VOCOL Capillary

Column (60 m x 320 um x 3 um)

Oven Temp. 30°C. (4 min) > 15°C/1ni13 - 189°C
(2 min), Post Run : 200°C(4 min)

Injection Temp. 100

Injection mode Split 3 : 1

Helium 1.5 ml/min
SIM (4 group)

3 min

Carrier Gas
Acg. Mode
Solvent delay
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Fig. 2. Schematic diagram of GC/MS with and without preconcentrator system.
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Fig. 4. Chromatogram of sulfur compounds based on dry
preconcentrator.
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Fig. 3. Chromatogram of sulfur compounds injected directly to GC/MS (H,S: 3.8 min, CH;SH: 6.5 min, (CH3),S: 9.0 min,

(CHa),S,: 14.1 min).
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Fig. 5. Chromatogram of sulfur compounds based on humid air for preconcentrator.
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Fig. 6. Recovery and reproducibility of sulfur compounds.
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Fig. 7. Chromatogram of sulfur compounds for 7 times analysis (H,S: 3.8 min, CH;SH: 6.5 min, (CH;),S: 9.0 min,

(CHa),S,: 14.1 min).
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Fig. 8. Stabilities of sulfur compounds according to the
injection times.
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Fig. 9. Calibration plot of sulfur compounds.
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