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Does hydrogen have a colour and 
what does that have to do with 
sealing technology? – is what one 
might ask that about this title. Of 
course, the physical property of hy-
drogen in terms of colour does not 
play a role here. No, hydrogen is as-
signed colours by us. 

But let’s start at another point: 
climate protection

Climate protection affects us all – cli-
mate goals are defined and their achie-
vement is immensely important for our 
global society. These goals can mainly 
be achieved by reducing greenhouse 
gases. And the most important green-
house gas to be reduced is CO2. We ge-
nerate it in many technical processes 
– almost everywhere where energy is 
converted. When we drive cars and use 
fossil fuels such as gasoline and diesel, 
burn kerosene when flying, heat with 
gas, coal, petroleum or wood, draw 
electricity from the power grid or even 
produce steel – there is always a little 
chemical formula that throws a wrench 
into our good intentions: C + O2 = CO2.

In order to get away from this equation, 
this chemical conversion, i. e. to decar-
bonise it, there are only a few options:
–	 no longer drive a car, no longer heat, 

no longer produce steel, etc.
or
–	 instead of carbon (C) we burn hydro-

gen (H2)

Then it looks like this: 2 H2 + O2 = 2 H2O 
and so we have water as “exhaust gas”.

The exciting thing about hydrogen is 
something else too: H2 can be used in 
extremely diverse technological areas 
and can be the key to global decarboni-
sation – many speak of it being the “oil 
of tomorrow”.

But where do we get the hydrogen 
and what is its background with 
regard to its production? 

And now colour comes into play and 
then sealing technology too: 

Grey hydrogen is obtained from fossil 
fuels. As a rule, natural gas is conver-
ted under heat into hydrogen and CO2 
during production (steam reforming). 
The CO2 is then released unused into 
the atmosphere and thus intensifies 
the global greenhouse effect: the pro-
duction of one ton of hydrogen produ-
ces around 10 tons of CO2.

Blue hydrogen is grey hydrogen, but 
its CO2 is separated and stored when 
it is generated. This is called Carbon 
Capture and Storage (CCS). The CO2 
generated during hydrogen produc-
tion does not get into the atmosphere 
and hydrogen production can be consi-
dered CO2-neutral in the balance sheet.

Turquoise hydrogen is produced 
through thermal splitting of methane, 
i. e. CH4 (methane pyrolysis). Instead 
of CO2, solid carbon is produced. The 
prerequisites for the CO2-neutrality of 
the process are that the high-tempera-
ture reactor is supplied with heat from 
renewable energy sources and that the 

carbon is permanently bound. (Source: 
BMBF)

Green hydrogen is produced by elec-
trolysis of water, with electricity from 
renewable energies being used exclu-
sively for the electrolysis. Regardless of 
the electrolysis technology chosen, the 
production of hydrogen is CO2-free, as 
the electricity used comes 100 percent 
from renewable sources and is there-
fore CO2-free.

So, if we want to meet our future 
hydrogen needs with green hydrogen, 
then this means huge investments. 
From the generation of electricity to 
electrolysis systems in pipe networks, 
but also in system technology to ge-
nerate other products from hydrogen. 
And these are all process engineering 
systems in which fluids are treated, 
transported and converted. It doesn’t 
work without sealing technology. 

As a high-performance industrial 
nation, these investments are largely 
made by us. Germany plays a leading 
role in technology and can use its ex-
port strength here. The German fe-
deral government has recognised the 
complexity of the economic and tech-
nological interrelationships and is trying 
to intervene in a guiding and supportive 
manner via a “National Hydrogen Stra-
tegy” (NWS) and to prepare the basis for 
a comprehensive hydrogen economy.

What are the implementation 
strategies and what does this mean 
for us as a seal manufacturer?

There are a total of 38 measures plan-
ned here, some of which involve sub-
stantial subsidies. Example measure 
3: Electrolysis systems. The plan is to 
build up production capacities of 5 GW 
of electrolysis capacity by 2030 – inci-
dentally, at EU level, 6 GW should be 
achieved by 2024. 

For us, this broad approach to ac-
tivities is interesting in that it creates 
demand in plant construction. Star-
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ting with the plants that generate green 
electricity from renewable energies 
to the delivery points of the gaseous 
or liquid end products. 

The generation of green electrici-
ty can be generated not only through 
photovoltaics, but also through steam 
generation and subsequent turbines 
in solar power plants. Elements that 
prevent corrosion are helpful between 
the tower segments of wind turbines. 
Hydropower plants have pressure lines. 
All fields of application in which sealing 
materials play an important role.

Green electricity is here – now 
comes the hydrogen electrolysis: Typi-
cal conditions are, for example, potas-
sium hydroxide with concentrations 
between 20 % and 40 %, tempera-
tures up to 80 °C and pressures up to 
20 bar. We are able to provide the right 
sealing materials. The following sealing 
materials are important for planners, 
designers and the implementing com-
panies: KLINGERSIL C-4500, C-8200 as 
well as KLINGERtop-chem 2000 and 
KLINGERtop-chem 2003. These are the 
appropriate materials to use as flange 
and housing seals to meet the require-
ments for the various electrolysis pro-
cesses.

As a further measure of the Natio
nal Hydrogen Strategy, point 8 includes 
the establishment of a needs-based 
tank infrastructure. The topic of in-
frastructure and supply has its own 
chapter with measures 20, 21 and 22. 
Among other things, this refers to the 
gas infrastructure with the entire line 
construction. The companies that ope-
rate in this environment are well prepa-
red with our products for the change in 
this area: Together with us, the DBI GUT 
Institute (Gas and Environmental Tech-

nology) has the areas of application of 
standard products under the aspects 
of material, function and technical do-
cumentation evaluated for a hydrogen 
content of up to 100 % and created 
corresponding product profiles for the 
products KLINGERSIL C-4400, KLINGER-
SIL C-4430, KLINGER CompenSil and 
KLINGER KGS G II. TÜV Süd has also te-
sted the above-mentioned products as 
well as the PTFE-based sealing materi-
als KLINGERtop‑chem 2000, ‑2003 and 
‑2000 soft and rated them as particular-
ly high-quality in terms of their tightness 
and resistance to hydrogen. 

The measurements were carried 
out with helium and hydrogen at dif-
ferent pressures in order to compare 
the two smallest gas molecules with 
regard to their leakage behaviour and 
to be able to draw conclusions about 
higher pressure levels. The measured 
and calculated values were approx. 2 
powers of ten lower than required. In 
connection with the verification of the 
intended function under operating 

conditions and the design of the flan-
ge connections based on the characte-
ristic values according to EN 13555, 
sealing connections using these mate-
rials can be labelled as technically tight 
in the sense of TA-Luft (Section 5.2.6.3). 
With these products, we offer the se-
curity of supplying the executing com-
panies as well as gas suppliers, munici-
pal utilities and network operators with 
future-proof sealing products. 

Now we have looked at the path of 
“green energy” from generation to con-
sumers. 

However, there are other possi-
bilities, even further steps in the 
processing of hydrogen

The production of methane, metha-
nol and hydrocarbons with longer 
carbon chains, but also the synthe-
sis of ammonia – all as raw materials 
for chemistry. Also here, our sealing 
materials for liquid and gaseous me-
dia are in their element. The rubber-
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steel seal KLINGER KGS G II and the 
“standards” KLINGERSIL C-4400 and 
C-4430 are used in supply and pro-
duct lines. If aggressive chemicals are 
involved, the PTFE-based sealing ma-
terials score. KLINGERtop-chem 2003 
and especially the silicon carbide-PTFE 
combination KLINGERtop-chem 2000 
at temperatures up to 250 °C and ex-
treme mechanical stability are a safe 
choice for the designer in these pro-
cesses, which are partly supported by 
catalysts during the process and thus 
become technologically interesting. If 
it gets even hotter, the KLINGERmilam 
PSS mica sheet metal sealing plate can 
be used. 

The mobility of the future will be di-
verse. In addition to battery-powered 
electric drives for short and medium 
distances and smaller vehicles, alter-
natives will be necessary for the remai-
ning areas. Hydrogen for fuel cells in 
trucks, buses and rail vehicles will be an 
important energy source. It becomes 
more difficult in the area of aircraft and 
larger ships. Solutions through the pro-
duction of e‑fuels are conceivable here. 
These are fuels like gasoline, kerosene 
and diesel, but made from the original-
ly green hydrogen. Using various pro-
duction processes (Fischer-Tropsch, 
Sasol, etc.), these can also be used as 
“green” energy sources as fuel for the 
existing drive concepts. Just imagine 
the positive effects this would have on 

CO2 emissions from the existing old 
fleet. Depending on the process condi-
tions, the appropriate products for the-
se process plants can also be found in 
the company’s portfolio. Temperatures 
of 300 °C and pressures of 30 bar are 
operating parameters that exemplify 
the working range. The correct selec-
tion depends on the process-specific 
layout of the systems, so that sealing 
materials based on graphite and mica 
can also be used.

So we see, even if a seal is only a 
small part of a system, like all parts it 
has its relevance and needs attention.

Last but not least, what are the next 
steps?

Before the seals are used, technical ad-
vice is provided to the system manufac-
turers, executing companies, gas sup-

pliers, municipal utilities and network 
operators. It certainly means a lot of ef-
fort to do justice to this growing mar-
ket, because there are still uncertain-
ties among users. But here is also the 
chance to pave the way for the new 
hydrogen economy with our products 
and to contribute to the decarbonisa
tion and “defossilisation” of our coun-
try. We can use our competence to 
bring together the detailed know-
ledge that we as a seal manufacturer 
have with that of our customers and to  
enable an application-oriented selec-
tion of sealing materials.
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