
R744 – Carbon Dioxide

The ecological and  
cost-effective alternative  
to classical refrigerants
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Natural Refrigerants on the Rise
Climate change is one of the biggest 
threats of this century. Similar to  
other countries and regions in the 
world, the F-Gas regulation by the 
European Commission is intended  
to limit the emission of fluorinated 
greenhouse gases, since many of  
these compounds have very high 
global warming potentials (GWP). 

In particular, the EU Directive provides 
a phase-down procedure for all fluori-
nated greenhouse gases placed on the 
market in the European Union. By 
2030, the F-gas quantities (measured 
in CO2 equivalents) have to be reduced 
by 79 % compared to 2015. In addi-
tion, in many applications where less 
harmful alternatives are available, the 
use of gases with a high GWP content 
is banned. This forces the transition to 
new and climate-friendly refrigerants.

Besides the use of new transitional 
refrigerants, e.g., HFO’s, there is  
a strong trend towards natural  
refrigerants, such as CO2. Especially  
in commercial, industrial and mobile 
applications, CO2 as the refrigerants 
R744 is a natural, safe, environmental-
ly friendly and efficient alternative to 
existing synthetic refrigerants.  
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CO2 as Refrigerant R744
The use of CO2 as a refrigerant has 
been known since the 19th century. 
Driven by its non-flammable and 
non-toxic properties, CO2-based  
refrigeration machines were widely 
used in many areas such as breweries 
or meat processing facilities. 

However, in the middle of the 20th 
century, on the one hand, the develop-
ment and introduction of synthetic 
CFCs and (later) HCFCs as refrigerants 
and, on the other hand, the lack of 
further development of the CO2  
refrigeration technology pushed  
CO2 out of the market.

Since the discovery of the climate- 
damaging effects of synthetic refriger-
ants in the late 1980s, interest in R744 
has returned. The low environmental 
impact of R744 in terms of ozone 

depletion and global warming as well 
as technological advances and innova-
tions in refrigeration systems make 
R744 a very promising alternative.

In commercial, industrial and mobile 
refrigeration, from cold stores to cars, 
R744 offers significant advantages in 
terms of environmental impact and 
efficiency compared to the synthetic 
refrigerants.

Properties of R744 – CO2

•  excellent thermodynamic  
properties

•  non-corrosive and non-toxic
•  non-flammable
•  environmentally friendly 

- lowest possible Ozone Depletion
Potential: ODP = 0

- minimum Global Warming 
Potential: GWP = 1

•  quota-free-product, no produc-
tion or import restrictions by the 
EU F-gas regulation

ODP and GWP values of some 
refrigerants

Refrigerant ODP GWP

R134a 0 1,430
R404a 0 3,922
R744 (CO2) 0 1
R717 (NH3) 0 0
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Sources of CO2 Specification
CO2 is part of the exhaust gases  
produced during combustion process 
in boilers, heaters, furnaces etc.  
However, in most cases its concen- 
tration is too low to make extraction 
economically attractive.

On the other hand, CO2 is a by- 
product of major synthetic production 
processes in the chemical industry 
(fertilizer, bioethanol production,  
etc.) and biological processes  
(fermentation, digestion, etc.). 

Commercial CO2 is usually recovered 
from high-volume, CO2-rich exhaust 
gas streams. The collected raw CO2  
is purified and liquefied. In addition, 
CO2 is also extracted from natural 
wells in volcanic areas. 

The requirements for the CO2 purity 
are determined by its application. In 
most technical application a purity of 
99,9 % is sufficient. Special require-
ments are made, for example, for the 
use in the food or beverage industry. 

There are also specific requirements 
for the use of CO2 as refrigerant R744. 
Messer recommends only utilizing CO2 
that is intended for use as refrigerant 
R744 and specified accordingly. A 
detailed product specification can  
be found in the product data sheet.

Specification for R744 - CO2 4.5

Purity CO2 > 99,995 %

Humidity H2O ≤ 5 ppm (weight)

R744 Supply
R744 is supplied in steel cylinders  
of various sizes with up to a 50-liter 
geometric volume and a net capacity 
of up to 37.5 kg R744. For higher  
consumptions, there are bundles, 
consisting of twelve 50-liter cylinders 
and a net capacity of up 450 kg. 

Quality control

The purity of R744 is extremely  
important. Messer applies a strict 
quality management. We control the 
quality of the product, both during 
production and along the entire  
supply chain. All processes comply 
with ISO 9001 quality management 
standards and the internal quality and 
safety regulations. Messer operates 
dedicated filling plants and cylinders 
for R744 carbon dioxide 4.5.
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Requirements 
for R744 Use

Sustainable 
Refrigeration

The pressure/temperature charac- 
teristic of R744 differs from other, 
classical refrigerants. In general,  
the use of R744 necessitates higher 
working pressures, which cause  
special requirements for the system 
technology: 
•  dedicated system design
•  system operating at high pressures
•  trained technical staff required
•  strict quality control of the  

refrigerant

Despite these requirements, the  
systems are more compact and  
efficient, above all.

R744 is well suited for various  
applications, in particular industrial 
and commercial refrigeration systems, 
including transcritical, cascade or 
secondary CO2 systems. The dedi- 
cated system design can take the 
advantages of R744:
•  considerably higher thermal  

conductivity compared to classic 
refrigerants

•  low viscosity leads to lower  
demands on the pump

•  possibility of heat recovery
•  cost stability and predictability 

through long-term availability
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Dual Port Valves
CO2 is stored and transported in  
liquid form.  At ambient temperature, 
the pressure in the cylinders is about  
50 - 60 bar. Messer cylinders are 
equipped with dual port valves  
and a dip tube, allowing liquid and 
gaseous CO2 withdrawal. 

In order to minimize the risk of  
operating errors, there is a clear  
color-coding of the two valve ports:

•  red valve for liquid withdrawal
•  blue valve for gas withdrawal

The valves are compact and allow the 
use of protective caps, indispensable 
during the transport and storage of 
cylinders. In case you need more 
information about the use of dual  
port valves, do not hesitate to contact 
your local Messer representative. 



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 technolo-
gy, additive manufacturing, construction,  
for new energy, new materials and rese-
arch 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.

About Messer
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Messer Image film

  ‘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, sustaina-
bility, 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 is the world’s largest priva-
tely held specialist for industrial, me-
dical, 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.

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


  Messer offers Carbon Dioxide intended for its 
use as Natural Refrigerant R744. We operate our 
own supply chain in the form of own operated CO2 
sources and logistics, all the way to the customer. 
We gladly assist you in your needs for R744,  
especially regarding the safe handling of CO2.

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=
https://specialtygases.messergroup.com/
https://www.messergroup.com/

