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Hydrogen peroxide could be prepared by
any one of the following methods: a.
electrolysis of ammonium sulfate
followed by the hydrolysis of persulfate
to peroxide; b. oxidation of secondary
alcohol (e.g., isopropanol) to ketone and
peroxide; c. cyclic anthraquinone
process; d. oxidation of alkali metals to
peroxides; e. metal to peroxide followed
by hydrolysis; f. by cathodic reduction
of oxygen to alkaline peroxide solution;
and g. by direct reaction of hydrogen and
oxygen over a catalyst.

The present technology for the
manufacture of hydrogen peroxide uses
the cyclic reduction/oxidation of alkyl
anthraquinone process.

AQ + H2 → AQH2 (catalytic)
AQH2 + O2 → AQ + H2O2

Sophisticated mixed solvents are used to
maximize the solubility of anthraquinone
as well as achieving high yields. Some
of the major concerns in this process are
the presence of organics in peroxide and
the need to remove the catalyst prior to
the oxidation step in order to avoid
explosive reactions. The process
operation has been improved since the
implementation of this process, but a
purely aqueous process is still desirable
for the ease of operation.

An electrochemical process using new
catalysts has been developed for the
preparation of hydrogen peroxide at pH
values of less than 6. A gas diffusion
electrode (GDE) with a redox catalyst is
used to generate hydrogen peroxide by
the reduction of oxygen in the pH range
1-3 in a divided cell with cation
exchange membrane as a separator.
Catalyzed GDE’s were initially tested by
the CV and polarization techniques to
evaluate the oxygen reduction
characteristics in 1N H2SO4 electrolyte.
The selected electrodes were operated in
a lab cell (10 cm2 electrode area) using
1N H2SO4. Electrolyte was circulated at
the cathode (GDE) while oxygen flow at
1-2psi was maintained to the backside of
the GDE. The cell operation was
monitored for hydrogen peroxide
concentration to determine the current
efficiencies. Hydrogen peroxide a

solution of more than 5% was generated
at current efficiencies ranging from 60 to
90% was prepared. Details of the new
redox catalyst system and additives will
be discussed in the presentation.
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