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Standard Test Method for
Determination of Sulfur Compounds in Natural Gas and
Gaseous Fuels by Gas Chromatography and Flame
Photometric Detection1

This standard is issued under the fixed designation D6228; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers the determination of individual
volatile sulfur-containing compounds in gaseous fuels by gas
chromatography (GC) with a flame photometric detector (FPD)
or a pulsed flame photometric detector (PFPD). The detection
range for sulfur compounds is from 20 to 20 000 picograms
(pg) of sulfur. This is equivalent to 0.02 to 20 mg/m3 or 0.014
to 14 ppmv of sulfur based upon the analysis of a 1-mL sample.

1.2 This test method describes a GC method using capillary
column chromatography with either an FPD or PFPD.

1.3 This test method does not intend to identify all indi-
vidual sulfur species. Total sulfur content of samples can be
estimated from the total of the individual compounds deter-
mined. Unknown compounds are calculated as monosulfur-
containing compounds.

1.4 The values stated in SI units are to be regarded as
standard. The values stated in inch-pound units are for infor-
mation only.

1.5 This standard does not purport to address all the safety
concerns, if any, associated with its use. It is the responsibility
of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory
limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:2

D1265 Practice for Sampling Liquefied Petroleum (LP)
Gases, Manual Method

D1945 Test Method for Analysis of Natural Gas by Gas
Chromatography

D3609 Practice for Calibration Techniques Using Perme-
ation Tubes

D4468 Test Method for Total Sulfur in Gaseous Fuels by
Hydrogenolysis and Rateometric Colorimetry

D4626 Practice for Calculation of Gas Chromatographic
Response Factors

D5287 Practice for Automatic Sampling of Gaseous Fuels
D5504 Test Method for Determination of Sulfur Compounds

in Natural Gas and Gaseous Fuels by Gas Chromatogra-
phy and Chemiluminescence

E840 Practice for Using Flame Photometric Detectors in Gas
Chromatography

2.2 EPA Standards:
EPA–15 Determination of Hydrogen Sulfide, Carbonyl Sul-

fide and Carbon Disulfide Emissions from Stationary
Sources, 40 CFR, Chapter 1, Part 60, Appendix A

EPA–16 Semicontinuous Determination of Sulfur Emissions
from Stationary Sources, 40 CFR, Chapter 1, Part 60,
Appendix A

3. Terminology

3.1 Abbreviations:
3.1.1 A common abbreviation of a hydrocarbon compound

is to designate the number of carbon atoms in the compound.
A prefix is used to indicate the carbon chain form, while a
subscript suffix denotes the number of carbon atoms, for
example, normal decane = n-C10, isotetradecane = i-C14.

3.1.2 Sulfur compounds commonly are referred to by their
initials, chemical or formula, for example, methyl mercaptan =
MeSH, dimethyl sulfide = DMS, carbonyl sulfide = COS,
di-t-butyl trisulfide = DtB-TS, and tetrahydothiophene = THT
or thiophane.

4. Summary of Test Method

4.1 Sample Collection—Sulfur analysis ideally is performed
on-site to eliminate potential sample deterioration during
storage. The reactive nature of sulfur components may pose
problems both in sampling and analysis. Samples should be
collected and stored in containers that are nonreactive to sulfur
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