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COVER STORY: H₂O₂ BACKGROUND 
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Germ-free: 
Peroxides combat 
microorganisms  
in wastewater

The first plant for the industrial 
production of 3 percent hydrogen 
peroxide from barium peroxide  
is built by the Schering company  
in Berlin. This solution gradually 
becomes popular in German 
households as a hair bleach and an 
antibacterial cleaning agent

Degussa delivers its first order 
of sodium perborate to the 
Henkel company for producing 
the laundry detergent Persil. 
This active ingredient is now 
made from hydrogen peroxide

The English hygiene expert 
Benjamin Ward Richardson 
discovers that hydrogen peroxide 
can be used in the treatment  
of wounds. Today it is still used for 
disinfecting medical equipment

Hydrogen peroxide is produced for  
the first time by the French chemist 
Louis Jacques Thénard by means of  
a reaction between barium peroxide  
and nitric acid

Pure hydrogen peroxide is produced 
for the first time by the German 
chemist Richard Wolffenstein through 
a vacuum distillation method

Otto Margulies, the founder of 
Österreichische Chemische Werke 
(ÖCW), acquires a patent for an 
electrochemical method for 
manufacturing hydrogen peroxide. 
The factory that will use this 
method is built in the town of 
Weißenstein in the Austrian state 
of Carinthia

The first industrial-scale 
production plant to use 
the anthraquinone 
autoxidation process is 
opened by the DuPont 
company in Memphis, 
Tennessee

Degussa is the first company 
to transport hydrogen 
peroxide by ship, from 
Alabama to Lemont, a 
suburb of Chicago

Degussa acquire shares in the 
ÖCW company. The Weißenstein 
factory goes into operation in 
January. The production of highly 
concentrated hydrogen 
peroxide (30 percent) is now 
possible for the first time

The first patent 
application is submitted 
for a teeth-whitening 
gel based on hydrogen 
peroxide

Evonik Industries signs  
a contract with One 
Equity Partners for the 
takeover of Peroxy-
Chem, a US manufac-
turer of hydrogen 
peroxide and peracetic 
acid

Hellmuth Walter is the first German inventor to 
use hydrogen peroxide as an engine fuel. 
Hydrogen peroxide is subsequently also used 
as a propellant in rocket technology

Peroxides such as H2O2 and PAA do more than just 
reducing the germ load. They also eliminate the per-
sistent organic trace substances that can cause prob-
lems when sewage treatment plants channel purified 
water into surface water. In addition, hydrogen perox-
ide is used to decontaminate wastewater containing 

However, some contaminants cannot be eliminated 
by H2O2 alone. For example, if benzenes and phenolic 
compounds have to be eliminated from wastewater, 
chemists use a certain trick. Hydrogen peroxide mole-
cules can be split by either bivalent iron ions (Fe2+), UV 
radiation or ozone to form hydroxyl radicals (•OH). This 
radical is one of the strongest oxidizing agents in exis-
tence, and it reacts with almost all organic compounds.

AN ENVIRONMENTALLY FRIENDLY ALTERNATIVE
Demand for H2O2 is booming, especially in Asia. Semi-
conductor manufacturers there use ultrapure hydrogen 
peroxide, either alone or in combination with sulfuric 
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acid, to remove photoresists from silicon wafers and 
coat them with an oxidation layer that is only a few 
nanometers thick. The combination of hydrogen perox-
ide and sulfuric acid is also used as an etching agent in 
the production of circuit boards. According to Dr. Jür-
gen Glenneberg, Head of Process Engineering at the 
Active Oxygens Business Line, “Hydrogen peroxide/
sulfuric acid etching agents are used often on account 
of their low cost, high degree of effectiveness, and rela-
tively low disposal problems.” H2O2 is also being in-
creasingly used in the production of liquid crystal dis-
plays (LCDs). Here, hydrogen peroxide solutions are 
used to etch out the copper circuits that supply the 
LCDs with electricity.

H2O2 is also used in a series of industrial-scale syn-
theses—for example, in the production of epoxidized 
soybean oil, which is an important plasticizer for PVC 
plastisols and is also being increasingly used in other 
plastics. In this process, a mixture of hydrogen perox-
ide and formic acid oxidizes the carbon-carbon double 
bonds in the fatty acid chains while forming the corre-
sponding epoxides. In recent years a process based on 
hydrogen peroxide has become widely used for the 
synthesis of caprolactam, which is used to manufacture 
nylon fibers and other products. In this process, am-
monia is oxidized selectively with H2O2 to form 
hydroxyl amine, which reacts in situ with cyclohexa-
none to form caprolactam. In contrast to traditional 
procedures, this process makes it possible to avoid the 
formation of thousands of metric tons of sulfate-con-
taining waste products. →
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