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Standard Practice for

Screening Organic Halides Contained in Hydrogen or Other
Gaseous Fuels1

This standard is issued under the fixed designation D7676; 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 practice covers the screening of organic halide

content of gaseous fuels using electron capture detection.

Although primarily intended for determining organic halides in

hydrogen used as a fuel for fuel cell or internal combustion

engine powered vehicles, this screening method can also be

used, if qualified, to measure organic halides in other gaseous

fuels and gaseous matrices.

1.2 The procedure described in this method was designed to

screen organic halides in hydrogen to a level much less than

required by SAE J2719 and the California Code of

Regulations, Title 4, Division 9, Chapter 6, Article 8, Sections

4180 – 4181. It will yield false positive result to other

compounds that show response to the electron capture detector

(ECD). Samples that do not pass the criteria of this screening

process shall be tested to quantify and qualify the contaminants

using Test Method D7892.

1.3 The values stated in SI units are to be regarded as

standard. The values given in parentheses after SI units are

provided for information only and are not considered standard.

1.4 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.5 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

D1265 Practice for Sampling Liquefied Petroleum (LP)

Gases, Manual Method

D3700 Practice for Obtaining LPG Samples Using a Float-

ing Piston Cylinder

D4150 Terminology Relating to Gaseous Fuels

D7606 Practice for Sampling of High Pressure Hydrogen

and Related Fuel Cell Feed Gases

D7892 Test Method for Determination of Total Organic

Halides, Total Non-Methane Hydrocarbons, and Formal-

dehyde in Hydrogen Fuel by Gas Chromatography/Mass

Spectrometry

2.2 ISO Standard:3

ISO 14687 Hydrogen Fuel — Product Specification

2.3 SAE Standard:4

SAE J2719 Hydrogen Fuel Quality for Fuel Cell Vehicles

2.4 Additional Document:5

California Code of Regulations Title 4, Division 9, Chapter

6, Article 8, Sections 4180 – 4181

3. Terminology

3.1 Definitions—For definitions of general terms used in

D03 Gaseous Fuels standards, refer to Terminology D4150.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 electron capture detector (ECD), n—detects organic

halides by the reduction of a standing detector current due to

the capture of detector current electrons by the halogenated

hydrocarbons.

1 This practice is under the jurisdiction of ASTM Committee D03 on Gaseous

Fuels and is the direct responsibility of Subcommittee D03.14 on Hydrogen and

Fuel Cells.
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3.2.2 organic halide, n—any compound containing carbon

and a halogen (fluorine, chlorine, bromine, or iodine).

3.2.3 total organic halides, n—the sum concentration of all

compounds containing carbon and at least one halide (fluorine,

chlorine, bromine, or iodine).

3.3 Acronyms:

3.3.1 ECD—electron capture detector

3.3.2 GC—gas chromatograph

4. Summary of Screening Method

4.1 The screening of organic halides in hydrogen and other

gaseous fuels can be challenging due to need to measure total

organic halides to 50 ppb(v) to satisfy hydrogen fuel contami-

nant requirements specified in ISO 14687, SAE J2719, and the

California Code of Regulations.

4.2 Organic halides, at any detectable concentration, are not

normally present in hydrogen. Any contamination observed

will be due to improper maintenance or cleaning of equipment;

therefore, any positive result should be cause for further testing

and evaluation.

4.3 A gas chromatograph (GC) equipped with an ECD

detector and gas sampling system with a 1 mL sample loop is

typically used. The GC column is replaced by a length of blank

tubing. Carrier gas and detector flows are set to manufacturer’s

specifications.

4.4 The sample gas is injected into the inlet of the GC-ECD

system through the blank tubing and the ECD detector. A signal

is produced as organic halides pass though the detector. The

signal is sent to a computer, integrator, or other recording

device.

4.5 This standard is intended to provide a pass/fail test of

presence of organic halides. Its use to rigorously quantify

organic halides in gaseous fuels has not been demonstrated.

Some fuels may contain contaminates that would preclude the

use of this method.

5. Significance and Use

5.1 Low operating temperature fuel cells such as proton

exchange membrane fuel cells require high purity hydrogen for

maximum material performance and lifetime. Analysis to at

least 0.05 µmol ⁄mol concentration of total halogenated (mea-

sured as methyl fluoride) in hydrogen is necessary for assuring

a feed gas of sufficient purity to satisfy fuel cell system needs

as defined in ISO 14687, SAE J2719, and the California Code

of Regulations, or as specified in regulatory codes.

5.2 Although not intended for application to gases other

than hydrogen, techniques within this screening method can be

applied to other gaseous samples requiring total halogenated

hydrocarbon content determination. The method must be

validated when used to test fuels or other gaseous samples that

may contain interfering compounds.

6. Interferences

6.1 Other Electron Capturing Sensitive Compounds, most

notably oxygen, water, and other oxygenated compounds.

6.2 The electron capture detector is very sensitive, typically

capable of measuring organic halides to 0.0001 ppm(v). Any

interfering contamination of carrier and detector gases with

either organic halides, oxygen, or water can render the ECD

detector either unusable or result in a positive bias. All supply

and dilution gases must be of the highest purity and in-line

purification may be required.

6.3 All components in contact with the carrier, detector, and

sample gases must be cleaned and free of halogen contamina-

tion. Metal to metal seals shall be used whenever possible.

Teflon seals shall be avoided.

7. Apparatus

7.1 The apparatus and analytic parameters below have been

successfully used to satisfy the measurement requirements

described in this standard. Other parameters can be used

provided measurement requirements and quality assurance

objectives can be satisfied.

7.1.1 Gas Chromatograph, with electron capture detector

and electronic signal integrator, computer, or other recording

device

7.1.2 Gas Sampling System, with 1 mL sample loop or other

sample loop volume satisfying organic halide measurement

needs.

8. Reagents and Materials

8.1 Helium Carrier/makeup Gas with Minimum Specifica-

tions: Oxygen < 0.5 ppm(v), Water < 0.2 ppm(v), Total Hy-

drocarbons < 0.1 ppm(v), Carbon Monoxide < 0.1 ppm(v),

Carbon Dioxide < 0.1 ppm(v).

8.2 Nitrogen Detector Gas with Minimum Specifications:

Oxygen < 1 ppm(v), Water < 1 ppm(v), Total Hydrocarbons <

0.5 ppm(v), Carbon Monoxide < 0.5 ppm(v), Carbon Dioxide

< 0.5 ppm(v).

8.3 Calibration Gas Standards, with 10 ppb(v), 50 ppb(v),

and 100 ppb(v) methyl fluoride (CAS 392-56-3) in hydrogen

(minimum hydrogen specifications Oxygen < 0.5 ppm(v), Wa-

ter < 0.5 ppm(v), Total Hydrocarbons < 0.1 ppm(v), Carbon

Monoxide < 0.1 ppm(v), Carbon Dioxide < 0.1 ppm(v).

8.4 Hydrogen Zero Gas with Minimum Specifications: Oxy-

gen < 0.5 ppm, Water < 0.5 ppm, Total Hydrocarbons <

0.1 ppm, Carbon Monoxide < 0.1 ppm, Carbon Dioxide <

0.1 ppm.

9. Hazards

9.1 Hydrogen is a highly flammable gas. Improper handling

of high pressure hydrogen or compressed gas cylinders con-

taining calibrate compound, air, nitrogen, hydrogen, or helium

can result in explosion. Hydrogen and compressed gas stan-

dards should only be handled in well ventilated locations away

from sparks and flames. Rapid release of nitrogen or helium

can result in asphyxiation. Compressed air supports combus-

tion. Read and follow all precautionary statements on the

product labels.

10. Calibration and Standardization

10.1 A multipoint calibration curve is prepared, using stan-

dard concentrations of 10 ppb(v), 50 ppb(v), and 100 ppb(v) of
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