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What Affects the World

t first glance, the relatively small piece 
of thin, black fabric looks rather nonde-

script. But for foreman Roberto Warthe it is very special indeed. 
This modest-looking cloth is an oxygen depolarized cathode 
(ODC), which plays the central role in a highly innovative pro-
cess developed for the production of chlorine. Bayer Material-
Science now uses this technology at its Brunsbüttel/Germany 
and Shanghai/China sites. Today, Bayer Technology Services 
manufactures a significant proportion of these cathodes. 

The production of chlorine is one of the most energy-inten-
sive processes in the chemical industry. For this reason, chlo-
rine manufacturers around the world are constantly looking 

for more efficient methods of production. So far, an innovative 
electrolysis technology, jointly developed by Bayer Material 
Science and Bayer Technology Services, has delivered the 
best results. The third partner is the Italian company De No-
ra, a well-known supplier of electrodes and technology. 

These oxygen depolarized cathodes, which function much 
like the cathodes in fuel cells, are the focal point of this pro-
cess. They suppress the formation of hydrogen, thus reducing 
the electric voltage necessary to recover elementary chlorine 
from hydrochloric acid (HCl). Production facilities based on 
this ODC technology require 30 percent less electricity than 
conventional processes. 

This technology was launched as a pilot project at the Bayer site 
in Brunsbüttel at the end of 2003. But with this overwhelming 
success came the first concern: at the time there was only one 

 A

Giving Up Is Not an Option
An innovative process for the production of chlorine from hydrochloric acid saves energy and signifi-
cantly reduces CO2 emissions. All this is possible thanks to oxygen depolarized cathode technology. 
Experts from Bayer Technology Services not only helped develop these electrodes; they now produce 
them with great success. But the path to this success was difficult, long and instructive.

    ClImATe PrOTeCTION

ODC producer. What would happen if this supplier could no 
longer deliver? Without hesitation Bayer Technology Services 
offered to expand into the production as well – for emergen-
cies and in case of increased demand.  It was a decision with 
serious consequences. Senior Expert Ulrich Esser recalls: 
“When we accepted the task, we had no idea how complicat-
ed the actual production process is.” 

The base material of an oxygen depolarized cathode is a delicate 
cloth. Several coatings are applied to this base with great 
care and then placed in a furnace, thus fusing the layers to-
gether. The next production step is to process the cloth to its 
final size. Each of these fabrication steps was unknown terri-

tory and posed a new 
challenge for Esser 
and his team. “Alone 
until we figured out 
how we should get 
the material to cope 
with the forces act-
ing on it in the coat-

ing machine involved a great deal of work.” Even today, the 
mere recollection of this effort brought a deep furrow to his 
brow. In those days, practical solutions were in demand more 
than ever, and in the end, Roberto Warthe and his team were 
able to deliver. The production manager in charge at the time 
was in his early 30s –  a young foreman who knew from expe-
rience that giving up was not an option. 

Until then Warthe had pursued his professional path from 
chemical technician to industrial mechanic with great deter-
mination. He also obtained the equivalent of a high school di-
ploma in evening classes as he had originally intended to go 
to university. But then Warthe was drafted into the German 
armed forces, where he realized that he did not need further 
studies. After all, he had all he wanted, including an interest-
ing job in Central Research that he thoroughly enjoyed. But 

“Bayer Technology Services was instrumental in 
developing the oxygen depolarized cathodes, which is 
why we entrusted the company with the production.” 
Andreas Amling, Senior VP Industrial Operations Basic Chemicals, Bayer MaterialScience
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instead of sitting back and relaxing, he went on to complete 
his training as an industrial foreman – also at night school.  

People with this career background offer the qualities 
needed for hard times: i.e. determination and the will to suc-
ceed. Sitting in the pilot plant in Leverkusen, Warthe makes 
no secret of the fact that he is pleased with his job decisions 

Industrial foreman Roberto Warthe proudly displays the oxygen depolarized cathode that will soon be on its way to the Shanghai site, where 
Bayer MaterialScience produces over 200,000 tons of chlorine every year from hydrochloric acid with the help of the innovative process.

Oxygen depolarized cathode technology at the Brunsbüttel site.

so far in life. Bayer Technology Services now delivers a sig-
nificant number of the cathodes that Bayer MaterialScience  
uses in its processes. Even the very first order was a chal-
lenge. Production manager Warthe and the team specially set 
up for this task produced a large part of the cathodes for the 
initial fitting out of the HCl electrolysis at the plant in Shanghai. 

The entire production process takes about 12 weeks, after which 
the colleagues take a break and return to their original work-
places. Warthe himself resumes his position as a laboratory 
foreman until a new run is required. The latest order was just 
completed. “We are very satisfied with the quality of the cath-
odes and the good collaboration with Bayer Technology Ser-
vices, which is why we will rely on them and their competence 
for the replacement of the ODC in Shanghai,” says Andreas 
Amling, responsible for the global production of chlorine and 
other basic chemicals at Bayer MaterialScience. 

Roberto Warthe is pleased, but not surprised. “After all, we 
supply a high-end product of the highest quality for a good 
price,” he says. And he is as proud of this achievement as he 
is of his team. “They are as top quality as our product!” 




