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50 percent of the lower explosive limit (LEL) 
is used.

The most common method of calibrating 
of gas detectors in the field is through the use 
of a pressurized cylinder of a calibration gas 
mixture available from specialty gas suppliers.

Depending upon the nature of the instru-
ments to be calibrated, the cylinder may 
contain a single calibration gas in an inert 
balance gas, or a number of components. 
Calibration gases are available in a wide 
range of low and high pressure cylinders in 
many different sizes. These can  range from 
containing a few liters of gas in an NRC up to 
several thousand liters of gas in a large high 
pressure refillable cylinder.

Reactive gas mixtures are calibration gases 
that contain at least one component which is 
classified as “reactive” because it may react 
with certain materials, moisture, oxygen, or 
other chemicals. Non-reactive gas mixtures 
containing alkane or alkene hydrocarbons 
(e.g. methane, ethane, or propane), or other 
stable gases such as nitrogen, hydrogen and 
carbon dioxide, which do not have any re-
active components, are classified as “non-
reactive.”

Why Non-Refillable Cylinders 
Typically for the gas detection instruments 
the move has been away from the larger high 
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The gas detection industry has used specialty 
gas mixtures to calibrate or function test their 
equipment over the past 35 years. While the 
gas detection manufacturers have looked to 
alternatives such as self-calibration, gas gen-
erators, and capillary tubes, the truth remains 
that calibration gas is a key stakeholder in the 
gas detection market and it is likely to stay 
that way for many years to come.

Calgaz, part of the Air Liquide Group, has 
been a major player in this global market since 
its very inception 35 years ago. Working hand 
in hand with the major gas detection OEMs 
and their partners, we ensure that quality gas 
is readily available in order to guarantee the 
safety of all of those in this very vital sector 
which serves workers across industry, keep-
ing them safe from the hazards of toxic gases, 
flammable environments, and oxygen de-
pleted confined spaces. Calgaz has been the 
pioneer in supplying gases in non-refillable 
cylinders (NRCs) since the 1980s and in de-
veloping equipment such as the award win-
ning patented Demand Flow Regulator to 
support industry across the world.

Why We Need Calibration Gases
All gas detectors are comparative devices and 
susceptible to drift, which may lead to an un-
der or overestimation of the true concentra-
tion of the gas being detected. These effects 
can be minimized, but not entirely eliminat-
ed, through the application of a documented 
calibration and maintenance procedure in 
line with the manufacturer’s instructions and 
recommendations.

For gas detection equipment, calibration 
is typically a relatively simple process where 
the zero point and a single up-scale value are 
assessed, which either can be around 50 per-
cent of the measurement range or at a specif-
ic safety related level. Typically for methane 
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pressure refillable calibration gas cylinders 
(HPC) towards the smaller NRCs since the 
mid-1980s. Unlike refillable HPC cylinders, 
NRCs are referred to by a nominal gas capac-
ity and not by water capacity and are usually 
supplied in a range from 11 to 116 liters of 
gas, with working pressures between 11 and 
70 bar.

NRC products have historically been sup-
plied in both aluminum and steel cylinders, 
but there is a move in the industry to harmo-
nize all NRC products to aluminum. There 
are however, some specific applications glob-
ally that will still require steel cylinders, such 
as mining.

The main advantage of the NRCs is their 
portability. They are easy to use and enable 
calibration to be carried out in the field as 
well as in the workshop or laboratory. The 
NRC products tend to use a standard C10 
valve which allows the regulators and other 
equipment to be interchanged between gas 
mixtures, again helping the engineer on site 
to minimize the amount of excess equipment 
used with them.

As NRCs are lightweight and portable, they 
are easily and safely transported by air freight 
allowing the cylinders to be supplied to loca-
tions globally. In addition, there is no monthly 
rental cost and transportation costs are lower. 
Specialty gas companies also generally offer a 
recycling service for the cylinder material.

Innovation
One recent development in the industry has 
been the hybrid solution of offering small 
lightweight cylinders to industry giving all 
the above advantages but developing cylin-
ders which can now be refilled by specialty 
gas companies. This improves the environ-
mental footprint of the cylinders and reduces 
waste. However, it should be noted that due 
to differing regulations with regards to dan-
gerous goods, these “refillable” NRC products 
must be shipped back “as full” in Europe even 
if fully evacuated, while in North America it is 
only necessary for the cylinders to be filled to 
under 2 bar (29 psi) to classify them as empty.

It also should be noted that rules and reg-
ulations change periodically and it is up to 
the customer to determine whether they can 
legally ship back such products to the manu-
facturer.

Calgaz has been the pioneer in supplying gases in 
non-refillable cylinders (NRCs) since the 1980s.

The Benefits and Future

Non-Refillable Cylinders 
in Gas Detection
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kets, to mention just a few.
As we know, industry and consumers are 

becoming more demanding and the major 
gas companies globally are reacting to this de-
mand and showing innovation and creativity 
in what has been a traditionally conservative 
marketplace.
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Advantages of NRC Products
NRC products have real advantages when 
only a minimal quantity of a gas mixture is 
required for calibration and they also are the 
better option for the single point calibration 
of gas detectors in the field. Multi-point cali-
brations may be carried out in the laboratory 
using several NRCs, which occupy minimal 
floor space and have advantages in handling 
and storage.

Stability
The reactive components in the NRC cylin-
ders ensure that the gas mixtures have a de-
fined warranty for their shelf-life; however, 
due to improvements in cylinder quality and 
treatment processes, leading companies can 
achieve up to two years of shelf-life for hydro-
gen sulfide and sulfur dioxide mixtures and 
three years for non-reactive gases. This is like-
ly to increase over time as further research is 
done to understand even more the processes 
which cause the breakdown of gas stability 
over the long term.

One major trend over the past few years has 
been for the leading companies to be able to 
produce complex gas mixtures in NRCs with 
amazing stability. Indeed, the levels of stabil-
ity are now approaching those of the same 
mixtures in the more traditional HPC.

Customer Needs
As the industry 
evolves there is an 
increasing need for 
off the shelf mix-
tures, short lead 
times, and global 
support combined 
with local distribu-
tion hubs. Leading 
companies such as 
Calgaz now have 
invested in manu-
facturing plants 
outside their home markets with US and Eu-
ropean manufacturing as well as offices and 
hubs strategically located throughout the 
world.

In addition, other sectors outside the tra-
ditional gas detection markets are now look-
ing to NRC products to meet their needs in 
the medical, laboratory, and marine mar-
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Krytox® Lubricants

Featuring…  DuPont™ Krytox® NRT Lubricants are typically used in pressure cylinder valves, 
thread connections, O-rings, refrigerant valves, regulators, seals, vacuum pumps, 
oxygen compressors, and motor bearings. Independently tested and accepted by 
companies such as BOC, BAM and NASA. 

For preventative maintenance we also carry DuPont™ Vertrel® and other formulated solvents 
for oxygen service cleaning applications. 
    • Nonflammable      • Faster drying than aqueous cleaners       • Low residue after drying
    • Compatible with commonly used metallic and nonmetallic materials 

Channel Partner Since 1991

DuPont™ Krytox® and Vertrel® are registered trademarks or trademarks of E.I. DuPont de Nemours and Company or its affiliates.

Dupont™ Krytox® lubricants offer the ideal solution to 
improve safety and reduce the complexity of  lubricating 
oxygen and reactive chemical equipment.   They are 
fully fluorinated.  They will not oxidize under extreme 
thermal conditions. Specially formulated for reactive 
gas service.

•  Chemically inert – Safe for use with acids, bases 
or other harsh chemicals and reactive gases

•  Offers extreme pressure, anti-corrosion and anti-
wear properties

•  Oxygen compatible – Nonflammable, cannot burn 
or support combustion

•   Thermally stable – Operates at temperatures up 
to 800°F

• Low vapor pressure – low outgassing
• Nontoxic
• Non-migrating
• H1 rated available




