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1. Scope

1.1 This practice describes a means for using permeation
tubes for dynamically calibrating instruments, analyzers, and
analytical procedures used in measuring concentrations of
gases or vapors in atmospheres (1, 2).>

1.2 Typical materials that may be sealed in permeation tubes
include: sulfur dioxide, nitrogen dioxide, hydrogen sulfide,
chlorine, ammonia, propane, and butane (1).

1.3 The values stated in SI units are to be regarded as
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 and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:>

D1356 Terminology Relating to Sampling and Analysis of
Atmospheres

D3195 Practice for Rotameter Calibration

3. Terminology
3.1 Definitions—Refer to Terminology D1356.

4. Summary of Practice

4.1 Aliquefiable gas, when enclosed in an inert plastic tube,
escapes by permeating the tubing wall at a constant,
reproducible, temperature-dependent rate.

4.2 Permeation tubes are calibrated gravimetrically, with the
weight loss of the tube equated to the weight of the escaping
material.
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4.3 Permeation tubes are held at constant temperature in a
carrier-gas stream of dry air or nitrogen to produce a gas
concentration dependent on the permeation rate and the flow of
the carrier gas.

5. Significance and Use

5.1 Most analytical methods used in air pollutant measure-
ments are comparative in nature and require calibration or
standardization, or both, often with known blends of the gas of
interest. Since many of the important air pollutants are reactive
and unstable, it is difficult to store them as standard mixtures of
known concentration for extended calibration purposes. An
alternative is to prepare dynamically standard blends as re-
quired. This procedure is simplified if a constant source of the
gas of interest can be provided. Permeation tubes provide this
constant source, if properly calibrated and if maintained at
constant temperature. Permeation tubes have been specified as
reference calibration sources, for certain analytical procedures,
by the Environmental Protection Agency (3).

6. Interferences and Precautions

6.1 Permeation tubes are essentially devices to provide a
constant rate of emission of a specific gaseous substance over
period of time. They consist of a two-phase (gas-liquid) system
to maintain a constant vapor pressure (at constant temperature)
which is the driving force for emission of the gas through a
semipermeable membrane (tube walls). They can be expected
to maintain a constant emission rate that is temperature
dependent as long as a significant amount of liquid is present
in the device. The liquid shall be pure, else its composition may
change during the life time of the tube, due to differential
evaporation, with consequent vapor pressure changes. Care
must also be exercised that the diffusion membrane (tube
walls) is not damaged or altered during use. The contents of
permeation tubes are under relatively high pressure.
Accordingly, there is the possibility of violent rupture of tube
walls under high temperature exposure. Permeation rates have
temperature coefficients up to 10 % per degree Celsius. When
temperature coefficients are large, above 3 % per degree
Celsius, stringent temperature control is required. Furthermore
permeation tubes exhibit temperature hysteresis so that they
must be temperature equilibrated from 2 to 24 h before use,
depending upon the temperature differential between storage
and use (4). It is important that permeation tubes are filled with
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