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Single-Phase Hydrocarbon Calibration Standards -
Gas or Liquid Mixtures



WHAT HAPPENS WITH TWO PHASES?

The figure below is a typical, computer-generated, two-phase envelope of a
multi-component hydrocarbon mixture. It shows the conditions of temperature
and pressure necessary to maintain the mixture as a single phase, either liquid
or gas. If a sample is withdrawn when the mixture is in two phases, it will be
inaccurate and the integrity of the remaining mixture will be destroyed.
UNIPHASE® ensures that your mixture will not fall into the two-phase region.

Good manufacturing and
packaging techniques will
eliminate the stability and
mixture integrity problems
that are inherent in hydrocar-
bon calibration standard mix-
tures. Over the years,
Alphagaz has developed the
expertise and techniques that
assure the most accurate and
stable hydrocarbon mixtures
available. These specialty gas
mixtures are prepared and
certified to exact specifications
on a timely basis while main-
taining consistent and reliable
quality. 

Gas and liquid hydrocarbon
calibration mixtures are usually
combinations of many high-
and low-molecular weight
components. Changes in con-
ditions such as temperature,
cylinder pressure and the
mixture of high- and low-
molecular weight components
may offer potential problems
of condensation and vaporiza-
tion. These phase changes
may result in calibration mix-
tures containing two phases:
gas and liquid. When this
occurs, the sample with-
drawn will be inaccurate and
the integrity of the remaining
mixture destroyed.

UNIPHASE®

Air Liquide has developed a computer program that specifies the correct pressure
at which mixtures can be made and still maintained as a single phase. This is
the foundation of the UNIPHASE product line of single-phase gases or liquid
hydrocarbon calibration mixtures.

All components of UNIPHASE mixtures are analyzed for purity before mixing
and are of the highest available purity. These high-quality calibration standards are
prepared gravimetrically on high-load, high-sensitivity balances, which are calibrated
against weights traceable to the Institute for National Measurements Standards
(INMS) of the National Research Council of Canada (NRCC) and National Institute
of Standards and Technology (NIST). After preparation and thorough mixing,
each standard is analyzed to verify composition. Gravimetric data composition
documentation is supplied with each standard.

Gaseous UNIPHASE calibration standards, such as BTU mixtures and natural gas
standards, are supplied in various sizes of high and low-pressure cylinders.
Contents will vary depending on mixture composition and pressure. Your Air
Liquide representative can help
you select the cylinder size that
best suits your application
requirements.

Liquefied UNIPHASE calibration
standards are made with the
same high-purity components
as the gaseous phase mixtures,
gravimetrically, and with the
same precision and accuracy.
They are packaged in portable
piston cylinders of typically
1,000 cc capacity and feature
a unique, free-moving piston.
The piston cylinder is the most
accurate and reliable method
for eliminating fractionization.
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PRESSURE REGULATORS

The recommended pressure regulator for high-pressure gaseous UNIPHASE
mixtures is the series 412-3332-350. This is a highly accurate and dependable
two-stage regulator manufactured of brass barstock with stainless steel
diaphragms and supplied with a packless, diffusion-resistant, diaphragm outlet
valve.
For low-pressure gaseous UNIPHASE mixtures, the 402-3732-510 series regulator
is a good choice. It is a single-stage brass barstock regulator with a stainless
steel diaphragm and supplied with a brass diaphragm outlet valve that is packless
and diffusion resistant.
For “Piston” Cylinders, the 492-2322 series regulator is an Ultra High Pressure,
Brass Barstock, Piston Sensed model.

COMPONENT SELECTION

Commonly requested components and their ranges include, but are not limited
to, the following:

Certification 

Each cylinder is supplied
with:

• Accurate composition 
values in mole weight and
liquid volume percentages 

• Analytical parameters 
(analytical accuracy of 
±1% or 0.02% absolute, 
whichever is smaller, 
depending on the 
concentration of the 
component) 

• Copy of the chromatogram

In addition to the above, natu-
ral gas and natural gas liquids
are supplied with additional
data: 

• Calculated BTU values, 
both wet and dry, at various
pressures

• Calculated relative density, 
both real and ideal 

• Compressibility factor 
• Average molecular weight 
• Response linearity plot 

Certification 

After blending, each cylinder of gaseous and liquid UNIPHASE calibration standards
is analyzed using dedicated instrumentation. Specific hydrocarbons through C12 are
identified, quantified and reported in the extended analysis of liquid hydrocarbon
standards.

Components

Helium
Nitrogen
Methane
Carbon Dioxide
Ethane
Propane
Isobutane
N-Butane
Isopentane
N-Pentane
Hexanes
Hexanes Plus

Liquid Blends Mol%

--
0.1 - 5
0.1 - 5
0.1 - 5
0.1 - 95
0.1 - 95
0.1 - 95
0.1 - 95
0.1 - 95
0.1 - 95

--
0.1 - 95

Gaseous Blends Mol%

0.01 - 10
0.01 - 95
0.01 - 95
0.01 - 20
0.01 - 95
0.01 - 95
0.01 - 10
0.01 - 10
0.01 - 2
0.01 - 2

0.01 - 0.3
--
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All UNIPHASE standards used by the gas producing industry are subject
to a linearity plot.  According to procedure GPA-2177, the plot of
chromatographic response factor vs. molecular weight of the normal
alkanes must result in a straight line. This plot is supplied with each
cylinder ordered.


