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ABSTRACT. Gas chromatography using sulfur chemiluminescence detection (GC-SCD) which exhibits
very good selectivity, linearity, and sensitivity was applied to the analysis of sulfur compounds in gaseous fuel.
The experimental method used in this study was to resolve the problems of repeatability and reproducibility
by means of the adsorption of sulfur compounds, which is different from the existing analysis method of these
compounds by GC-SCD. The calibration curves of the standard gases including dimethyl sulfide, +butyl
mercaptan and ethyl methyl sulfide exhibited an excellent linearity. As the result of precision tests for the above
three compounds, the high reproducibility for tests showed while repeating three times during four days,
respectively. In addition, the coefficient of variation was less than 3%. In consequence, the experimental
method of this study is very effective not only with low uncertainty but also with better accuracy, which can
quickly determine the concentration of gas odorants in LPG (Liquefied Petroleum Gas) from oil reservoirs and
filling stations.
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Table 1. Experimental Conditions (GC-SCD)
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GC Parameters:

[njection port

Injection temperature
Column

Oven temperature program
Injection volume

Split injection

200 °C

30 m X 0.32 mm, 4 um SPB-1

10 °C(3 min), 10 °C/min — 180 °C (10 min)
0.75 mL

Carrier gas He (99.999%), 1.88 mL/min, 30.3 cm/sec
Split ratio 9:1

SCD Parameters:

Controller pressure 212 torr

Burner temperature 800 °C

H, flow rate 10 mL/min

Air flow rate 40 mL/min
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Table 2. Retention times

Sulfur Compounds Retention Time (min)
Hydrogen Sulfide 1.220
Carbonyl Sulfide 1.424
Sulfur Dioxide 1.470
Methyl Mercaptan 2.814
Ethyl Mercaptan 5.116
Dimethyl Sulfide 5.645
Carbon Disulfide 6.064
t-Butyl Mercaptan 7.825
Ethylmethyl Sufide 8.429
Diethyl Sulfide 10.725
Dimethyl Disulfide 11.722
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Fig. 1. Calibration curve for dimethyl sulfide. Column and
conditions are described in Table 1.
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Fig.2. Typical GC-SCD chromatogram of sulfur com-
pounds. Column and conditions are described in 7able 1.
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Table 3. Comparison of precision and uncertainty in LPG
(butane rich) analysis for 4 different days and 4 different Ted-
lar bags’ sampling (ppm wt.)

Tedlar bag DMS TBM EMS

1 6.880+0.174  4.113+0.122  1.977+0.045
2 7.038+0.298  4.200+0.142  2.045+0.075
3 7.036+0.263  4.079+0.186  1.961+0.066
4 6.919+0.157  4.13240.095  2.026+0.067

o 6.962+0.182  4.127+0.103  2.000+0.058
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Fig. 4. Comparison of chromatograms before (A) and after
(B) the addition of gas odorants in LPG. Column and
conditions are described in Table 1.
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