
Method for concentrating an aqueous hydrogen peroxide solution Hydrogen peroxide is usually
prepared bythe 5 anthraquinone process, in which it is obtained in the form of an aqueous solution
having a hydrogen peroxide content of from 25 to 40% by weight by extraction of the working solution
used in the anthraquinone process. To save transport costs, this crude product of the 10
anthraquinone process is concentrated to a commercial concentration of 50, 60 or 70% by weight by
evaporation of water. Specific applications require a purified hydrogen peroxide from which relatively
non-volatile impurities have been separated by distillation of the 15 hydrogen peroxide. In the
concentration of hydrogen peroxide, the energy input for the evaporation of water can be reduced by
compression of water vapour obtained in the evaporation 20 and heating of the evaporator by means
of this compressed vapour, as is known from A. Meili, Proceedings of the 2nd International Conference
on Process Intensification in Practice, BHR Group Conference Series 28, 1997, pages 309 to 318, and
also 25 the brochure "H20, Sulzer Chemtech Distillation and Heat-Pump Technology for the
Concentration and Purification of Hydrogen Peroxide" from Sulzer Chemtech. 30 The processes
known from the prior art have the disadvantage that distillation conditions have to be changed to
produce concentrated hydrogen peroxide of 



differing concentration and upon such a change of distillation conditions an out-of-specification product
35 is obtained for a time, which has to be recirculated to the process. Where a hydrogen peroxide
concentrated by evaporation of water and a distilled hydrogen peroxide of differing concentration are
obtained in the known processes, the ratio of these two products can be  2 varied only within narrow
limits. There is therefore a need for an energy-efficient process for concentrating aqueous hydrogen
peroxide solution, which allows to simultaneously produce at least two concentrated 5 hydrogen
peroxide solutions of differing concentration in the range from 50 to 70% by weight of hydrogen
peroxide in a ratio which can be chosen freely. It has now been found that this object can be achieved
by operating an apparatus for concentrating aqueous hydrogen peroxide solution having a
preevaporator, a distillation column and a vapour compressor in such a way that both vapour from the
preevaporator and also part of the liquid bottom product obtained in the 15 preevaporator are fed to
the distillation column. The invention therefore provides a process for 



concentrating aqueous hydrogen peroxide solution to give two hydrogen peroxide streams of different
20 concentration, in which, in an apparatus comprising a preevaporator, a distillation column and a
vapour compressor, the aqueous hydrogen peroxide solution to be concentrated is continuously fed
into the preevaporator, vapour produced by evaporation in the 25 preevaporator is fed to the distillation
column, part of the bottom product obtained in the preevaporator is fed in liquid form to the distillation
column and bottom product obtained in the preevaporator is taken off as a first concentrated hydrogen
peroxide stream, 30 vapour produced in the distillation column is withdrawn from the distillation column
at the top of the column, compressed with the vapour compressor and used for heating the
preevaporator and bottom product obtained in the distillation column is withdrawn as a second 35
concentrated hydrogen peroxide stream.  3 for the Concentration and Purification of Hydrogen
Peroxide" from Sulzer Chemtech, page 6.     Figure 2 shows an embodiment of the process of the 5
invention. The process of the invention is carried out in an apparatus comprising a preevaporator, a
distillation column and a vapour compressor. 10 All prior art apparatuses, known to those skilled in the
art as being suitable for evaporation of an aqueous hydrogen peroxide solution, can be used as
preevaporator. Preferably, a single-stage evaporator, 15 particularly preferably a single-stage
circulation evaporator, is used as preevaporator. In a further preferred embodiment, the preevaporator
is a falling film evaporator. 



20 All prior art columns, known to those skilled in the art as being suitable for the distillation of an
aqueous hydrogen peroxide solution, can be used as distillation column. Preferably, a distillation
column is used which has an enrichment section and a stripping 25 section, and also at least one feed
inlet between these sections. Preference is given to using a distillation column which contains a
random packing or a structured packing to improve the separation performance. The random packing
or structured packing can be made of 30 metal, plastic or a ceramic material, with a structured or
random packing of metal being particularly preferred. The evaporator of the distillation column can be
configured as a separate evaporator, as shown in Figure 2, or can be configured as part of the 35
distillation column, as known from EP 0 419 406 Al, Figure 2. The distillation column preferably has a
feed line at the top of the column for feeding water to provide the ref lux.  4 All apparatuses known
from the prior art for compressing water vapour can be used as vapour compressor. Preferably, a
mechanical vapour compressor, particularly preferably a single-stage mechanical 5 vapour
compressor, is used as vapour compressor. A mechanical vapour compressor achieves a high energy
efficiency and allows a wide operating range. As an alternative, a gas jet pump can be used as vapour
compressor, with preference being given to using a gas 10 jet pump using steam as propellant gas.
The use of a gas jet pump as vapour compressor has the advantages of lower capital costs and a high
availability due to simpler technology. 15 In the process of the invention, the aqueous hydrogen
peroxide solution to be concentrated is fed continuously to the preevaporator. This solution is
preferably an aqueous hydrogen peroxide solution which has been obtained in the extraction stage of
an 20 anthraquinone process for preparing hydrogen peroxide and contains from 25 to 49% by weight
of hydrogen peroxide. The aqueous hydrogen peroxide solution to be concentrated preferably also
contains at least one stabilizer for stabilizing the hydrogen peroxide 25 against decomposition. All
compounds known for stabilizing hydrogen peroxide can be used as stabilizer. Preferably, alkali metal
stannates, alkali metal pyrophosphates, alkali metal polyphosphates and also chelating agents from
the group consisting of 30 hydroxycarboxylic acids, aminocarboxylic acids, aminophosphonic acids,
phosphonocarboxylic acids and hydroxyphosphonic acids and alkali metal salts thereof are used as
stabilizer. Part icularly preferred stabilizers are sodium stannate, Na4P20-Na,912P207, 



35 aminotris(methylenephosphonic acid) and sodium salts thereof and also 1-hydroxyethane-2,
2-diphosphonic acid and sodium salts thereof.  5 In the preevaporator, part of the fed aqueous
hydrogen peroxide solution to be concentrated is evaporated, with the evaporation preferably being
carried out at a pressure of from 70 to 130 mbar and a bottom temperature in the evaporator of from
49 to 69C. All or part of the vapour produced by evaporation in the preevaporator is fed to the
distillation column, with the vapour preferably being passed through an additional condenser in which
part of the vapour is 10 condensed and withdrawn as concentrated hydrogen peroxide stream. Such a
partial condensation of the vapour allows to obtain a distilled hydrogen peroxide stream, thus freed of
low-volatile impurities, with a little outlay in the process of the invention in 15 addition to two
concentrated hydrogen peroxide streams of different concentration. The vapour produced by
evaporation in the preevaporator is preferably fed into the distillation column in a middle section, i.e.
between the stripping section and the enriching section 20 of the distillation column. The energy
consumption of the distillation can be reduced by introduction of the vapour into a middle section of the
distillation column. 25 Part ofthe bottom product obtained in the preevaporator is fed in liquid form to
the distillation column and the remaining part is withdrawn as a first concentrated hydrogen peroxide
stream. The bottom product from the preevaporator which is fed in liquid 30 form to the distillation
column is preferably fed into the distillation column in a middle section, i.e. between the stripping
section and the enrichment section of the distillation column. The energy consumption of the distillation
can be reduced by 35 introduction of the liquid bottom product into a middle section of the distillation
column.  distillation column is withdrawn as a second concentrated hydrogen peroxide stream. The
vapour produced here is withdrawn from the distillation column at the top of the column, and all or part
is compressed 5 by means of the vapour compressor and used for heating the preevaporator. Vapour
withdrawn from the distillation column and not fed to the vapour compressor is condensed in a
condenser of the distillation column. The distillation column is 



10 preferably operated at a pressure at the top of the column of from 60 to 120 mbar and at a
temperature at the bottom of from 51 to 74C. The distillation column is preferably operated in such a
way that the temperature at the bottom of the distillation column is 15 from 5 to 15C higher than the
temperature at the bottom of the preevaporator and the concentration of the second concentrated
hydrogen peroxide stream is higher than the concentration of the first concentrated hydrogen peroxide
stream. Such a choice of the 20 temperatures in the distillation column and in the preevaporator
enables the energy consumption for vapour compression to be kept small. In a preferred embodiment,
no condensed overhead product of the column is used for producing the column reflux, but instead 25
liquid water is fed at the top of the column. This allows to achieve a particularly low content of
hydrogen peroxide in the vapour and to minimize losses of hydrogen peroxide via the vapour. 30 The
pressure required for operating the distillation column is preferably generated with a vacuum pump
connected to the top of the column, preferably via the condenser of the distillation column. The
pressure required for operating the preevaporator is preferably 35 set by pressure equalization
between distillation column and preevaporator along the line that feeds the vapour produced in the
preevaporator to the distillation column.  7 The process of the invention allows to obtain at the same
time two concentrated hydrogen peroxide streams of different concentration from an aqueous
hydrogen peroxide solution, with the concentration of the two 5 streams preferably being in the range
from 40 to 80% by weight and particularly preferably in the range from 49 to 75% by weight. The ratio
of the two streams can be adjusted within wide limits by setting the ratio of the proportion used via the
vapour compressor for heating 10 the preevaporator to the proportion condensed in the condenser of
the distillation column for the vapour obtained in the distillation column and by setting the ratio of the
proportion fed in liquid form to the distillation column to the proportion withdrawn as 15 first
concentrated hydrogen peroxide stream for the bottom product obtained in the preevaporator. Figures
1 and 2 illustrate the process of the invention compared to a process known from the prior art. 20 



Figure 1 shows a process known from the brochure "H2O, Sulzer Chemtech Distillation and
Heat-Pump Technology for the Concentration and Purification of Hydrogen Peroxide" from Sulzer
Chemtech, page 6. Here, the 25 hydrogen peroxide solution (4) to be concentrated is fed to a
preevaporator (1) and vapour (5) produced by evaporation in the preevaporator is fed to the distillation
column (2). The bottom product (6) obtained in the preevaporator (1) is withdrawn as first 30
concentrated hydrogen peroxide stream (7), in the brochure of Sulzer referred to as TG (purge). The
vapour (8) produced in the distillation column (2) is withdrawn from the distillation column (2) at the top
of the column, compressed via the vapour compressor (3) 35 and used for heating the preevaporator
(1). Bottom product (9) obtained in the distillation column (2) is withdrawn as a second concentrated
hydrogen peroxide stream (10), referred to in the brochure of Sulzer as CG (product). In this process,
all the hydrogen  S peroxide which is withdrawn as hydrogen peroxide stream (10) has to be
evaporated in the preevaporator (1) and the ratio of the hydrogen peroxide streams (7) and (10) can
be adjusted only within narrow limits at a given 5 concentration of the two hydrogen peroxide streams.
Figure 2 shows an embodiment of the process of the invention. In contrast to the known process of
Figure 1, part of the bottom product (6) obtained in 10 the preevaporator (1) is fed in liquid form to the
distillation column in this process. Even at given concentrations for the hydrogen peroxide streams (7)
and (10) the ratio of these streams can be adjusted In the process of the invention within wide limits by
15 adjusting the proportion of the bottom product (6) which is fed to the distillation column and the
proportion which is withdrawn as concentrated hydrogen peroxide stream (7). Since the part of the
hydrogen peroxide used, which is fed in liquid form to the 20 distillation column, is not evaporated in
the process, less energy is required than in the process of Figure 1. In the embodiment shown in
Figure 2, part of the vapour (5) produced by evaporation in the preevaporator (1) is condensed in an
additional 



25 condenser (11) and taken off as a third concentrated hydrogen peroxide stream (12). In this
embodiment, the process of the invention additionally allows to obtain a hydrogen peroxide which has
largely been freed of low-volatile compounds by distillation, where the 30 amount and concentration of
this purified hydrogen peroxide can be selected within wide limits by choice of the operating conditions
for the preevaporator (1) and the additional condenser (11). 35 The following example illustrates the
embodiment of the process of the invention shown in Figure 2. The preevaporator (1) is operated with
a pressure of 120 mbar and a temperature at the bottom of 61C. The distillation column (2) is operated
with a pressure at  9 the top of the column of 104 mbar and a temperature at the bottom of 70C. 10
000 kg/h of hydrogen peroxide solution (4) to be concentrated having a concentration of 40.0% by
weight are fed to the preevaporator. 2502 kg/h of vapour (5) having a hydrogen peroxide content of
8.5% by weight are produced in the preevaporator. A concentrated hydrogen peroxide stream (12)
having a concentration of 45.1% by weight is obtained from the vapour in an amount of 152 kg/h by 10
partial condensation in the additional condenser (11) and the uncondensed vapour is fed in gaseous
form to the distillation column (2). 1830 kg/h of the bottom product (6) from the preevaporator are
withdrawn as concentrated hydrogen peroxide stream (7) having a 15 concentration of 50.5% by
weight and the remaining bottom product obtained is fed in liquid form to the distillation column (2).
769 kg/h of water are fed into the distillation column (2) at the top of the column to produce the ref lux.
In the distillation column, the 20 hydrogen peroxide is concentrated further by supplying 1487 kW of
heat to the evaporator of the distillation column and a concentrated hydrogen peroxide stream (10)
having a concentration of 70.5% by weight is withdrawn in an amount of 4173 kg/h from the bottom of
the 25 column. 1094 kg/h of the vapour produced in the distillation column are compressed with the
vapour compressor (3) to a pressure of 320 mbar and the preevaporator (1) is heated with the
compressed vapour. The remaining vapour produced in the distillation 30 column is condensed. The
energy consumption for compressing the vapour with steam in the vapour compressor (3) configured
as a gas jet pump is 976 kW. List of reference numerals in the figures: 35(1) preevaporator (2)
distillation column 



(3) vapour compressor (4) hydrogen peroxide solution to be concentrated (5) vapour from the
preevaporator  10 (6) bottom product from the preevaporator (7) first concentrated hydrogen peroxide
solution (8) vapour from the distillation column bottom product from the distillation column 5 (10)
second concentrated hydrogen peroxide solution (11) additional condenser (12) third concentrated
hydrogen peroxide solution  11 



Claims 1. Processforconcentratingaqueoushydrogen peroxide solution to give two hydrogen peroxide
streams of different concentration, in which, in an apparatus comprising a preevaporator (1), a
distillation column (2) and a vapour compressor (3), the aqueous hydrogen peroxide solution to be
concentrated (4) is continuously fed into the 10 preevaporator, vapour (5) produced by evaporation in
the preevaporator is fed to the distillation column, bottom product (6) obtained in the preevaporator is
withdrawn as a first concentrated hydrogen peroxide stream (7), vapour (8) produced 15 in the
distillation column is withdrawn from the distillation column at the top of the column, compressed with
the vapour compressor and used for heating the preevaporator and bottom product (9) obtained in the
distillation column is withdrawn 20as a second concentrated hydrogen peroxide stream (10),
characterized in that       part of the bottom product obtained in the preevaporator is fed in liquid form
to the 25distillation column. 2. Process according to Claim 1, characterized in that the part of the
bottom product obtained in the 30 preevaporator which is fed to the distillation column is fed into the
distillation column in a middle section. 3. Process according to Claim 1 or 2, 



35characterized in that vapourproducedbyevaporationinthe preevaporator is fed to the distillation
column in a middle section.  12 4Process according to any one of Claims 1 to 3, characterized in that
part of the vapour produced by evaporation in the preevaporator is condensed in an additional
5condenser (11)and taken off as a third concentrated hydrogen peroxide stream (12). 5. Process
according to any one of Claims 1 to 4, characterized in that 10the temperature at the bottom of the
distillation column is from 5 to 15C higher than the temperature at the bottom of the preevaporator. 



6. Process according to any one of Claims 1 to 5, 15characterized in that the concentration of the
second concentrated hydrogen peroxide stream is higher than the concentration of the first
concentrated hydrogen peroxide stream. 20 7. Process according to any one of Claims 1 to 6,
characterized in that       a mechanical vapour compressor, preferably a single-stage mechanical
vapour compressor, is used 25as vapour compressor. 8. Process according to any one of Claims 1 to
6, characterized in that            a gas jet pump using steam as propellant gas is 30used as vapour
compressor. 9. Process according to any one of Claims 1 to 8, characterized in that            a distillation
column having a structured packing 35or random packing made of metal is used. 


