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The carbon dioxide (CO2) industry 
is rapidly evolving from the one 
we have grown accustomed to. 

Carbon dioxide is one of the most 
important chemical compounds 
for human, animal, plant live, and 
environmental health – and is 
increasingly being used in a variety of 
applications, especially in the food and 
beverage industry.

Sourcing
The main sources of CO2 can be 
natural, such as deep natural gas 
wells and natural springs, waste 
products from chemical processes 
(synthesis of ammonia (NH3) and 
synthesis of ethylene oxide) or 
biological processes (fermentation and 
bioethanol production).

Geological activity over hundreds 
of millennia has created underground 
deposits of carbon dioxide. Some 
also have a biological origin, caused 
by the degradation of prehistoric life 
forms. CO2 is recovered as saturated 

gas or together with thermal or 
mineral water.

Some natural gas sources contain 
methane (CH4) with a high content 
of carbon dioxide which can be 
recovered. The CO2 concentration, 
along with the type of impurities 
found therein, decide whether a source 
of natural gas can be used for food and 
beverage-grade purposes or not.

In the last few years, biological 
sources of CO2 have been increasing 
due to the great variety of plant 
upgrades from biogas to biomethane.

The purification process
Raw CO2 (emanating from all the 
above-mentioned sources) may 
be laden with several different 
contaminants –from water, sulfur 
compounds, and inerts/non-
condensables (oxygen, nitrogen 
and argon)) to light and heavy 
hydrocarbons (methane, ethane, 
methanol, ethanol, benzene or BTEX, 
for example).

Whatever the source, after 
extraction, the raw CO2 must be 
properly purified in order to be 
marketed as suitable for food, beverage 
or medical purposes. The CO2 
purification process aims to convert 
raw CO2 into pure CO2. During the 
purification phase, the undesirable 
impurities are either eliminated or 
their concentrations significantly 
reduced. Pure CO2 is then liquefied 
and stored in tanks and, once sold, it 

is transferred by tanker trucks to the 
point of use. 

The International Society of 
Beverage Technologists (ISBT) has 
created a CO2 purity standard that 
CO2 producers must adhere to. The 
standard requires the analysis of 
several impurities (up to 25 different 
compounds – depending on the 
origin of the raw CO2 source gas) at 
very low detection limits (low ppb/
ppm levels). The limits imposed by 
Coca-Cola may, in some cases, be even 
more restrictive. Currently, the FDA’s 
requirement for food-grade CO2 is a 
99.9% purity rating. The other 0.09% is 
typically made up of impurities such as 
hydrocarbons or nitrogen.

The CO2 feedgas is typically analysed 
both before and after the purification 
process to verify the effectiveness of 
the purification system as well as to 
validate the quality of the purified 
carbon dioxide produced. It is also 
necessary to double check the CO2 
purity before being transferred to a 
truck to ensure the required purity has 
been maintained. 

FTIR: CO2 analysis made faster
Traditionally, CO2 impurity 
monitoring solution-providers have 
combined a mix of several single-
parameter gas analysers and multi-
component gas chromatographs 
(GC’s) into a large dual-bay system 
cabinet to meet the ISBT standards.

This approach has led to many 

Improving the analysis in CO2 
purification processes

A perspective on the use of FTIR analysis, by APT Srl

challenges and high-running costs for 
CO2 plant operators. Most notably, 
a high degree of maintenance, 
consumable replacement costs, and 
frequent calibration requirements. 
As well as having to maintain tight 
control of the calibration, carrier and 
support gas cylinders to avoid analyser 
downtime. In the peak summer season, 
when demand for carbonated drinks 
is at its highest, CO2 producers can 
ill-afford to operate blindly due to a 
downed analyser.

Mass spectrometers (MS) have 

also been applied, albeit in far fewer 
installations. Owing to its high capital 
cost and the high-degree of expertise 
that the plant owner must retain 
to ensure proper operation of this 
complicated measurement device, the 
MS approach has not achieved wide 
market acceptance.

APT recently introduced an 
innovative technique for the detection 
of CO2 impurities: the FTIR analyzer. 
It uses the Fourier-Transform Infrared 
Spectroscopy method to obtain an 
infrared spectrum of absorption or 
emission of a solid, liquid or gas. An 
FTIR spectrometer simultaneously 
collects high-spectral-resolution 
data over a wide spectral range. It 
is a powerful tool used to quickly 
and accurately identify the chemical 
bonding present in organic or 
inorganic complexes.

The FTIR analyser provides a CO2 
plant operator with the ability to 
measure nearly all the components 
required by IBST. The dynamic range 
capability of an FTIR allows for a 

single unit to be effectively applied for 
the detection of both the raw feedgas 
and purified CO2 product. The most 
important features that the FTIR 
technology offers are as follows:

• Fast (two minute) and accurate
analysis of multiple (10+) gas
parameters, including % CO2 purity

• Single analyser with no
consumables and extremely low
maintenance requirements

• Ideal for unmanned plant
operating conditions

• Ability to add other IR-absorbing
gas parameters to the FTIR in
the future to meet changing ISBT
analysis requirements

• Ability by the FTIR manufacturer to
remotely interface with the unit to
diagnosis analyser health

• No need for carrier or span
calibration gases (automatic
validation through internal
permeation tubes).

In summary, the FTIR approach
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“Whatever the source, 
after extraction, the 
raw CO2 must be 
properly purified in 
order to be marketed 
as suitable for food...”

“The CO2 feedgas is 
typically analysed both 
before and after the 
purification process to 
verify the effectiveness 
of the purification 
system...”
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provides the CO2 plant operator with 
an easy-to-use product with a very low 
maintenance profile.

APT, thanks to its 25-year 
experience in the field of gas analysis, 
can provide a fully automated 
sampling system with the FTIR. 
This complete solution is called 
the CDS (Carbon Dioxide System), 
a state-of-art, fast and accurate 
continuous CO2 analysis system with 
proprietary software, XGAS®, that 
measures the quality of CO2 at various 
purification stages.

The CDS consists of an FTIR 
analyser installed into a system cabinet 
that is connected to different gas 
delivery lines (raw CO2, purified CO2, 
storage tanks, truck loading/filling 
station and others, if required). The 
truck loading point is also equipped 
with a totem (a panel PC) that 
provides the driver with the ability 
to start the CO2 analysis and quickly 
obtain the result so that they can 
proceed with confidently filling with 

quality CO2. 
This system is powered by 

proprietary XGAS® software, 
which handles the analysis at every 
measurement point. It stores all the 
measured data and issues the final 
quality report. XGAS® Software is 
already configured to communicate 
with numerous ERPs and it can be 
completely controlled remotely.

XGAS® also has different access 
levels that a customer can activate 
with just a click from the main menu. 
It allows the operator to increase the 
data security, which provides them 
with the possibility to store all results 
and activities on the customer’s 
company network.

The APT CDS, complete with 
XGAS® software, has been designed 
to guarantee the formal integrity of 
measurements and measured data, 
offering complete traceability of 
every activity performed, for every 
access level.

If required, APT can integrate the 

CO2 analysis cabinet inside a walk-in 
shelter which is designed to contend 
with extreme ambient conditions. 
The shelter can also be equipped with 
a gas leak detection system, optical 
and acoustic warning systems for 
personnel safety, and a bench for 
organoleptic and olfactory tests.

Since the 1995 timeframe, APT 
has introduced several innovations 
geared toward improving and 
facilitating gas analysis requirements. 
The CDS represents yet another 
example of APT’s commitment to the 
air separation market – one which 
it believes will significantly benefit 
the food and beverage-grade CO2 
industry. gw

MORE INFORMATION

Founded in 1995, APT Srl is an 
Italian company specialised in the 
manufacture and supply of automated 
systems and equipment for gas and 
liquid analysis. www.aptsrl.com


