
Process Gases  
for Analytical 
Applications

High purity gases for  
analytics of high quality

Average reading time: 8 minutes



03

07

06

08

05

04

10

09

11

Atomic Emission Spectroscopy

Gas Chromatography

Various Types of Analytical Applications

FTIR and NDIR Spectroscopy

Atomic Absorption Spectroscopy

Other Analytical Methods
Measurement of Radioactivity

About Messer

Specialty Gas Equipment

Service and Support

Process Gases  
for Analytical 
Applications



03/11

Various Types of Analytical Applications
The field of analytical application is 
extremely diverse. Whether they are used 
to monitor the quality of foodstuffs, to 
test engines in the automotive industry, 
to control processes in the chemical or 
pharmaceutical industries, in medicine, 
metallurgy or environmental monitoring: 
analytical methods are used everywhere  
for process control, quality assurance or 
even to prove compliance with statutory 
regulations. The methods employed and 
their uses are just as diverse as their 
fields of application. Nowadays gas 
chromatography or monitoring is used in 
environmental or process control, food 
products or drinking water is checked  
by ICP and metal alloys are analyzed by 
spark erosion spectrometry. Many of 
these methods require high purity gases 
or gas mixtures for operation as well as 
high precision reference gases for calibra-
tion purposes. The detection limits, 
achievable analytical accuracy and the 

reliability of the results often depend on 
the quality of the gases used. Messer 
offers a broad range of high purity gases, 

standard mixtures and customized  
gas mixtures that fulfil all the required 
performance criteria.
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Gas Chromatography
Gas chromatography is used to analyze 
mixtures of gaseous or volatile liquid 
substances. The prepared sample is 
applied to a so-called chromatography 
column by means of an injector or a 
sample loop. The individual substances 
interact with the material in the column 
in a characteristic manner. A carrier gas 
transports the individual substances 
through the column at different velocities 
depending on the intensity of this inter-
action. Helium is often used as the carrier 
gas due to the relatively short analysis 
times. Alternatively, nitrogen and hydro-
gen are also often used as a carrier gas. 
The required purity of the carrier gas 
depends on the type and concentration 
of the substance being detected. 

The detector of a gas chromatograph  
is installed downstream of the column.  
A measuring signal is created due to the 
compounds registered by the detector. 
This measuring signal serves for qualita-
tive and quantitative analysis. The choice 
of the optimal detector depends on the 
type and concentration range of the 
molecules to be analyzed, as well as the 
operating gases.

Detector types

There are several types of  
detectors used, each with their 
own specifications regarding 
carrier and operating gases, 
respectively, their undesired 
impurities as well as their  
measurement ranges. A concise 
overview can be found here:

https://specialtygases.messergroup.com/analytics-gases
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Atomic Emission Spectroscopy
Atomic emission spectrometry (AES) can 
be used to analyze samples containing 
metals. The absorbed energy ionizes  
and excites the metallic constituents of 
the sample. The excited ions reemit the 
absorbed energy with a wavelength  
that is characteristic for each metal.  
The intensity of this emission is  
proportional to the concentration.  
The various methods are differentiated 
according to the type of excitation.

If excitation takes place in a flame,  
it is called flame photometry. This is  
frequently used for alkaline metals and 
alkaline earth metals. Propane 2.5 or 
acetylene 2.6 is used as a fuel gas.

ICP spectroscopy (inductively coupled 
plasma) is based on a similar principle. 
However, it is an essentially all-purpose
method that can be used to detect nearly 

all substances. High frequency induction 
is used to generate an argon plasma that 
transfers the energy to the constituents 
in the sample. The emissions are charac-
teristic of the substance and are directly 
proportional to the concentration. 

The purity of argon applied to either 
method is crucial as only a few ppm of 
oxygen and moisture can induce undesir-
able secondary reaction in the plasma. 

Elements in metal alloys can also be 
determined by spark erosion spectro- 
metry, an analytical method used in  
steel production and casting processes.  

Similar to ICP spectroscopy, an electrical 
gas discharge is used to generate an 
argon plasma that ionizes the constituent 
atoms on the surface of the metal sample. 
The emitted radiation is characteristic for 
the individual elements and its intensity 
is proportional to the concentration. 

The individual constituents of the  
sample may then be converted to  
oxides or hydroxides. These reactions 
change the emission properties of the 
sample, thus falsify the analysis result.  
In order to prevent this disturbing effect, 
we recommend the use of Argon 5.0 for 
either analytical method.

Method Use of gas Gas

Flame photometry
Fuel gas Propane 2.5, Acetylene 2.6

Oxidation gas Synth. air

ICP spectrometry Plasma gas/carrier gas Ar 5.0

Spark erosion spectroscopy Plasma gas Ar 5.0, Ar/H2 mixtures
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Atomic Absorption Spectroscopy
Atomic absorption spectroscopy (AAS) is 
a modified form of flame photometry. 
Radiation from an element-specific 
spectral light source is passed through a 
sample that has been thermally dissoci-
ated into atoms and the attenuation of 
the radiation intensity due to absorption  
is measured. The attenuation of the 
intensity is a measure of the concentra-
tion of the respective metal in the sam-
ple. Again, various methods are differen-
tiated according to the type of excitation.

In flame AAS, the sample is atomized by a 
flame. This requires additional fuel and 
oxidation gases. A flame produced from 
acetylene (purity 2.6) and air (at approx. 
2,400 °C) is generally sufficient for the 
analysis of most metals. Nitrous oxide 
(laughing gas) is often used as the oxida-
tion gas for metals that form very stable 
oxides, such as chromium or vanadium. 

This produces a very hot flame (approx. 
2,800 °C) that can decompose these 
metal oxides. In the case of the lighter 
alkaline metals or alkaline earth metals, 
the best source of energy is often a  
„cooler“ flame (approx. 2,100 °C)  
produced from hydrogen 5.0 and air.

In a graphite tube furnace, the required 
energy (up to approx. 3,000 °C) is pro-
duced electrically. Argon (purity 5.0 or 
higher) or argon/hydrogen mixtures are 
used as an inert gas to prevent oxidation 
of the graphite tube.

Method Use of gas Gas

Flame AAS
Fuel gas Acetylene 2.6, H2 5.0

Oxidation gas Ambient air, Synth. air, O2, N2O 2.5

Graphite tube AAS Inert gas Ar 5.0 or higher, Ar/H2 mixtures

Ionisation Chamber Filling gas 5/10 Vol.-% CH4 in Ar (P5 or P10 gas)
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FTIR and NDIR Spectroscopy

Spectroscopy from the UV to the IR range 
can be applied for gas mixtures analysis. 
NDIR monitors are popular especially  
for the analysis of carbon monoxide or 
carbon dioxide in automobile exhaust 
gases. In general, for infrared spectrosco-
py, the FTIR method has become estab-
lished using long-path gas cells with 
variable path lengths, if necessary. New 
spectrometry techniques that use tun-
able lasers are becoming increasingly 
popular.

IR-Spectrum of carbon monoxide
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Other Analytical Methods
 Mass spectrometry 

Mass spectrometry is a standard method 
for gas analysis. It finds application in 
various fields like research and develop-
ment, the monitoring of tank farms, in  
air separation units, or the filling of  
high purity gases. A mass spectrometer 
ionizes the compounds of the sample  
to realize qualitative and quantitative 
detection. The most common technique 
is the electron impact ionization. Apart 
from that, there are examples of special-
ized ionization techniques. For instance, 
atmospheric pressure ionization mass 
spectrometry (APIMS) is used to measure 
ultra-traces in high purity gases, and 
ionization with inductively coupled 
plasma is applied for sensitive analysis  
of metals in reactive gases. 

 Others
Further specialized analytical methods 
are the chemoluminescence to determine 
nitrogen oxides NO/NOX and emission 
spectroscopy in the UV/visible range 
using plasma excitation to analyze the 
purity of reactive gases.

 Radioactivity 
Special gas mixtures for filling Geiger- 
Müller counters allow to measure nuclear 
radiation. Usually gas mixtures of 5 or  
10 Vol.-% methane in argon are used.  
They are designated as P5 and P10 gas, 
respectively. The purity of the gas is also 
important for reliable operation of the 
measurement systems. In particular the 
content of electro-negative impurities 
(e.g. halogenated hydrocarbons) has to 
be very low.
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Specialty Gas Equipment
Operating and calibration gases are 
usually stored compressed or liquified  
in suitable cylinders. For the withdrawal 
from their containers the use of appropri-
ate equipment plays a crucial role to 
ensure safety and preserve the quality. 
Only the use of suitable gas supply
systems and pipelines can ensure that 
the quality of gas is not affected during 
its transfer from storage to the point-of-
use. Wherever possible, we recommend 
the installation of a central gas supply 
system that allows the required  
pressurized gas cylinders to be placed 
outside the laboratory.
The gases can then be fed through  
suitable pipelines into the laboratory  
to be available „on tap“. Our customer 
advisory service is available for support 
and advice (see the separate information 
on „Specialty gas equipment – Cylinder 
pressure regulators and gas supply 
systems for specialty gases“).



  ‘Gases for Life’ are indispensable  
in most industrial processes and help  
to meet the important requirements of 
our time. With customized gas solutions, 
Messer ensures greater safety, sustain-
ability, efficiency, progress, and quality 
for its customers. Clean hydrogen,  
carbon capture and storage (CCUS), and 
Oxyfuel technology play a significant role 
in the decarbonization of industry and 
mobility.

Messer offers one of the largest product 
portfolios on the market and develops 
patented application technologies for 
gases in state-of-the-art competence 
centers. Messer’s ‘Gases for Life’ are  
used in industry, environmental and 
climate protection, the food industry,  
the electronics industry, in the aerospace 
industry, welding and cutting technology, 
additive manufacturing, construction,  
for new energy, new materials and re-
search and science. As a pharmaceutical 
company, Messer is a supplier of medical 
and pharmaceutical gases and complete 
solutions, proving itself a reliable partner 
for essential products.

The company was founded in 1898  
and is majority-owned by the Messer 
family.

  Messer is the world’s largest private-
ly held specialist for industrial, medical, 
electronic, and specialty gases. Under 
the brand name ‚Messer - Gases for Life‘, 
the company offers gases, services and 
technology in Asia, Europe, and America. 
The employees collaborate worldwide 
based on trust and mutual respect.

About Messer

Messer Image film
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https://www.youtube.com/watch?v=n4VlyiHxYg0


  Today, analytical methods are an essential component 
of daily practice in very different areas of business. The 
reliability and accuracy of the attainable results depend 
on many limiting conditions. Thereby the quality of
operating and calibration gases plays a decisive role.  
We will be glad to support you in choosing high purity
gases, standard and individual gas mixtures as well as
the required gas supply systems.

Service and Support

specialtygases@messergroup.com
www.specialtygases.messergroup.com

Messer SE & Co. KGaA
www.messergroup.com

https://www.messergroup.com/
https://www.linkedin.com/company/messer-group
https://www.youtube.com/channel/UCyNtA8LLcWxBvZbXcV6V8vA
https://www.gasesforlife.de/
mailto:specialtygases%40messergroup.com%0D?subject=
http://specialtygases.messergroup.com
https://specialtygases.messergroup.com
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