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 transpo# 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 witet18pkcfizrassicatons ednie @&pusinthydrobrdpegsiide doaxwhieh relatively
non-volatile impurities have been separated by distilatipg0f 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 compresE&dvapgeir, asis kaswadrom 1 MeilisPteEdings ot Eige 28d InteFhatiohBEConference

on Process Inteﬁs{{'&@aﬁqmmefﬁ,cti@&&léBﬁo&a ConferancecSeries 28: 499 &6pagas 33:to 318, and
also 25 the bro%hure H%O Sulzer Chemtech |%tlllat|on and Heat- P Technolg%y for. t@e
Concentration and | Burc%lcatlon 6t grogen Peroxide’ fh fom Suizer C mtegh 30 he processes
known from theS5tor $REhave tffé&’@a(f\/%nt%@e H#R divillatieh TohdifgnsTEves bethafded to

produce concentraied:bydtagengeroxidef used in the anthraquinone process.
To save transport costs, this crude product of the

10 anthraquinone process 1s 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 Dbrochure “H;0, 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



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 solutionawhich aliols to simdkaneausyvprdducetst-leddtawe coacdreed Shydgen

peroxide solutions«A differing goncentigiion ¥ thei ange Hrosr80 40 8% hysmMeight ebhydregen
peroxide in a rago 1\J{vehci)chgcafpl bgr%hogen fr%%'%‘x'& Qgs nso(\)g/lg%el% ;loundw hﬁt: ﬁhisaoﬂgj% gan tboe achieved
by operating an éi)paréjtus or con nl%ratt%g aqueous hydrogen péroxidé solution"having a
preevaporator, & HitHAA6F esitiRh anddas6ur cerpressorSs such® way izt Dot ddifir from the
preevaporator angdalsa part péthediglid bettam productebtaineddr the; 1% preeyvapetstdraare fed to

the distillation colump, Lhe nyention-thgrefarg proyidesa pracessiofon:  of nydrogen

peroxide in a ratio which can be chosen freely.

It has now been found that this object can be achieved
10 by operating an apparatus for concentrating agueous
hydrogen peroxide solution having a preevaporator, a
distillation column and a vapour compressor in such a
way that both wvapour from the preevaporator and also
part of the 1liquid 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.

Figure 1 shows a process known from the brochure “H,0,

Sulzer Chemtech Distillation and Heat-Pump Technology



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 agueous hydrogen peroxide solution to be concentrated is continuously fed
into the preevaporator, vapour produced by evaporatibn 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 bottorr praduet oBtaisedhirrthe igreevapotatdhis idkeredfi as a frst céhcgntrgtad hydrogen

peroxide streany 30-uapour pradiiced in the-distiliation-eolupngs wjthdrawn 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 hydegare petoxidlesirearan 3 forihe Corcentmafiont&isd Rurificaten of Hydrbgen
Peroxide" fsom $Sglzen Ehemtech, 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 suitBbfe fG%apdFatiGitof BRAqUEBTSHyERSYer Per&ade s6RitioRt Eane usel as

preevaporator. Bigferadbtyy@ siaglesstage eyaparatorekhr paticatasty preferailys a sirgle-stage
circulation evapgratar, is ysed gs&g%%@og%ggﬁgg afyrther preferred embodiment, the preevaporator

isa faIIinglfCi)Im evaporator.

All prior art apparatuses, known to those skilled in
the art as being suitable for evaporation of an agqueous
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 Dbeing 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 reflux.



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 pakkihg capbe madeses30 rhetalplasticcoma ceramic npaténal, withra stru€tured or

random packing-efpetal being pagtioularly prefssred. The gvapgrator ofshe distilation gglumn can be

configured as a separate evaporator, as shown in Figure 2, or can be configured as part of the 35
% ¥

distillation coluriT S KRSAT froftep O 419 406 Al, GUR™- Sthe digHiRtbn SO Brstérably has a
feed line at the toprdfithe telukyn fopfeetificpivater todprovidienthéaebluxgel Allrappagatises.known
from the prior artdeyrompressing-water vapoyr cande used asyapaur cempressosdzreferably, a
mechanical vap%gr(fx%rrqgégs?orvparticuIarlé/cpregeeraglgxa sigghaisetggg mgch%qicgl Sé/ggc%ur

. C apour . .
compressor, IS used as vapour cor%pressor. R\%ec%anlcal vapour compressorgachleves zgﬁlgh energy

efficiency and afiéWws @ikidedperafingprahgeSAsfan al@tafiRe Br§ad et pigng ean BE used as vapour
compressor, withipretetaraesbeinggiveado usitg agdasol 0 defrpubp usikg Steals as/prepelant gas.
The use of a gag j R2s vapour.c ressqr has the qﬁ%a%tgggﬁ OEI(%WS_E E%%itaic ts and a high
availability due to simpler technology. 15'In the process o%t invention, the aqueous h darogen

peroxide <Qution®b bBEBRcEHrREd i§ $6d BoriimubFWP o i bre @R horatse THRSoRforfis
preferably an agueousdtydrogen peroxispcsoiutioonphieb fias Heen atiteined i threaexiractian stage of
an 20 anthraquigpe proeess;fos preparing hydrogen peraxide and.contajns from 25 0 49% by weight

of hydrogen peroxide. The agueous hydrogen peroxide solution to be concentrated preferably also
contains at least ORE SEbillZer 1o¥°d86zing the hydrogen peroxide 25 against decomposition. Al
compounds known for stabilizing hydrogen peroxide can be used as stabilizer. Preferably, alkali metal

stannates; alkali metahpyrgpbesrhnatess alkalk metalpelynpbesphates anpgd.alsachelating aggnts from

the group consisting of. 30 hydroxycarboxylic acids, aminocarboxylic acids, aminaphosphonjc acids,
phosphonocarbgiﬁ%%}%%&s and@ ﬁy&?&%%osp %nicaag]c?ds and %i%ﬂ%&%??alts tﬁéreof aFg:{ used as
stabilizer. Part i€GBfy Prefeféd sthbilizERcareCHREVRRRARTRE - NalPPe-Na®eppoz, 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 agailnst 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. Particularly preferred
gstabilizers are sodium stannate, Na,P,0-, Na,H,P,07,
35 aminotris (methylenephosphonic acid) and sodium salts
thereof and also 1l-hydroxyethane-2,2-diphosphonic acid

and sodium salts thereof.



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 & 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 columm, wittethpapoappreierably peimg passedithrofigh ancdelitionahgohdemser in which

part of the vapayr is;10 gendepser-and withdraywn as-copcantrated Rydragen-peroxide:stream. Such a

partial condensatjon of the vapour allows to obtain a distilled h%/{drogen peroxiéle stream, thus freed of

low-volatile imptiritiés, With aSifA® Shftay i th8 Proce orth & v/eRtiGi I 15 Sdditidn Bwd
concentrated hywregemperoxidé stréaes of differefitoconéétrativrr Thevdpour prodatddby

evaporation in the Rreevaperatornis preferably-fsd.iatodhe distiltation cobimmdn agmigldlezsection, i.e.
between the stri(? inc? ;ectiogfanghbtge gnri%rgng sq:ctignczeo ofkt)he oélzi%tgla('_[)igg é:o!)unmni Th% nergy
consumption of the |sfﬁ%tion can be reduced b?lncfro%ucﬁ{on of the vgpour N0 & rMiddIe $&ction of the
distillation colur¥ 2 PRAGHHRDoEM IrédueP obitimedirsthelprebiaporaerl ig¥ed ifiguid form to
the distillation celwsn andphe remagniag eadns withdrawnds a fiest seacentrateduyidrogemperoxide

stream. The botem roduct ronfis eevepargtopuish I3 en Ispic oo e distlaton

column is prefera ed into the distillation column in a middle section, i.e. between the stripping

section afd the PHeRMeRtsectdf of tHe HRIMatEh coftimn. GPRGHEgF ESAsuNTBOR ST Bk distillation
can be reduceddayr3& infroductioaaof the diquid battopeprodutt intoradmiddie section Hf theadistillation

column. distillation,clpmg s withdrayn asa, second goncentrated hydsogen pergxids.sirgam. The
vapour produced here is withdrawn from_the distillation column at the toE of the column, and all or part

is compressed 5 by #8kins o #i¥e VAPTUT cSthpreS¥or ahdidedfor iE %spreé(/]ai)%ra?or. Vapour
withdrawn from i distillatiortdalymniand hoefedaoahe sapowtcorhpressonisseohdensed in a

condensef 9f thg gistillation eglupfoThedistlation UMY is-ogen peroxide streams
of different concentration. The vapour produced by
evaporation in the preevaporator is preferably fed into

the distillation c¢olumn in a middle section, 1i.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 of the 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 Dbottom
product from the preevaporator which is fed in liquid

30 form to the distillation column is preferably fed into
the distillation column 1in a middle section, 1i.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.

In the distillation column, water 1is evaporated by

supply of heat and the resulting bottom product of the



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 tlhe concentration of the second concentrated
hydrogen peroxide stream is higher than the concentration of the first concentrated hydrogen peroxide
stream. Such a ¢heice ot dtel 20 tempeiatures inibe distillat@ireatimn ard in the preewapotator

enables the enexgy, consymptien for,yapawr.somnression fo.be kent.small. In.g preferred embodiment,

no condensed overhead product of the column is'used for producing the column reflux, but instead 25

liquid water is fEF XTRETOp BFHe cofuMin TAEAMBWSE 16 Achibe Artiddiafy B EoHtERTOf
hydrogen peroxide ihithe vapowrfandte mmimize losses of hydrogereperoxisdeadanthesapotr. 30 The

pressure regjuirgd,fop opgrating the,distilation,colunp ispreferably gengrated withidvacuym pump
connected to th% top of the column,rprt(:eferably vi@ the condenser of the distillaéion (:olumr}.%al he
pressure require(i1 or ppgﬁ?i%\éatﬁg p?eeczjv]%[poratoraigcf)lrl'@:-:ferab‘f’ylﬁ1 sef E’)J;? pres 5r%mequal' tion

between distilla#ére EaluhRtand preevdptiator abfg thedine tizrdeeds ehe vepour prasgsed in the

preevaporator te gag-distidation colmneohlke: peacessi ef thesinventioiallows to gitain ghthe same
time two concenjrate f}{gq:ozggn perg&d@msf;reamﬁ?f diff%[gg c%%etrg@rtlion fg:% an aqueous
hydrogen peroxide solution, With the concentration of the two Streams preferab y%eing inthe range
from 40 to-80% BYSHEGRLANd (RGP préferadly i GSiahge fibm 800 5% by fveighe The ratio
of the two streamsloanbesddjfatea withintwidea bmitsibyseting the: rasio ofilie=propattionaised via the

vapour compressor for feating 19 the preeyapqratos fo the grgportipncopdensed, indhg.gopdenser of

the distillation column for the vapour obtained in the distillation column and by setting the ratio of the

proportion fed in fquiPTSHrFlARL WistPRFFRES Gmn 18 theSt6Portidn witRdrawhi1s firbe
concentrated hydrogerr peroxedeastreans fdrahé dyottonh productichtaihgdtin the prekbvaporator. Figures

1 and 2 illystrate thg,precess-of mgoi@veﬂti%ggmp@rl%qlto @ggocggglggg\gglj@gn the priopart. 20
bottom o©f 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 1in 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 1is 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 1is 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 Dbetween distillation
column and preevaporator along the line that feeds the
vapour produced in the preevaporator to the

distillation column.



Figure 1 shows a process known from the brochure "H20, 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 hyithregerrperesile sfredrn«7) Limthe throchusd db8alzéraeferedito as TG iparge). The

vapour (8) produge nhalisifation G2 du vilpaiaw. fomdhe distlaon ealyg @) at the top
of the column, cg%rg essed via the vapour cor%pressgr (%? 35 and used for heatirfqg@e reevaporator
(1). Bottom pro p{@)rgﬁlt%ineg W dishifatidh coltm 2) i3 With@AWn as a second concentrated
hydrogen peroxige skeain (10) Liefcpad tovr e brbehurootSulzeras OG (Pfodtied. Ir-tis process,
all the hyd(;meﬁt&@amq@f@m@m@Wghﬁ@%a&fﬂy@&ﬁ@ew@g@xiaﬁgew 8) b@%tqge& )
evaporated in the preevaparator (1) and the ratio of the ogen perpxide streams (7) and (10) can
be adjusted onIV%vgllgﬁlekllr%: négfggwﬁﬁ?r(}rlt%la%%igaﬁéx 5%%%%%5%%3?1 éﬁr%%\?voﬁwaylaggge%%&rog%e streams.
Figure 2 shows'h emfoditiefteofdhé protess sRhkInnti&Rein E6htr&tE6 IS kitci#h Brdcess of

Figure 1, part okthrezattain piaditich (6)iehdaiDed it 401e peasvapgratore(1yiscfed infiquiddorm to the
distillation colump. in this process, Eyven at giyen c%cfggggti%@g&esgxdr%%n ggég@(}ggtreams (7)

and (10) the ratio of these streams can be adjusted In the process of the invention within wide limits by

15 adjustihg the-pfopdHish tHRRF BGEdm prydidtse) RufBr tedto e fERRTE0N ¢dluniand the
proportion whichasidkthdramvn @8 caricentrated hydrogemperoxidernstredm(7)t B certiecpart of the

hydrogen peroxige used yvhich isded i;liquid formy ig-the 29 distillgtien eglumacisingl eyaporated in
the process, less energy is required than in the process_of Fﬁ;ur 1.1Inthe gmbodlment shown in
Figure 2, part of fhe\apdtr (Si%?odﬁ’fe?fﬁ’f E5v&Poratioh intHe piég%ﬁ%)ra SH) id Bon&élfsed in an
additional 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 “H0;
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 wvapour (5) produced by

evaporation in the ©preevaporator 1is fed to the

distillation column (2). The Dbottom 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 wused 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



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 withiA 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 tleerprocéss shtheEhinuentiontshbwawin Riguiey2irduweprepgaporater (&xisagperated with
a pressure of 124 mbap and @&ew@e@&%&%@%@%amﬁ{élt&!@@ filation cqlymn{R)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 K/ of hych QPR LR R Soriton T} £ BE ROREH TSR hEURG A oncbhtiafion G140.0% by
weight are fed toahe preevwahprator 2502 kg/hwefapour(@y having anhydeogehn perogide eontent of
8.5% by weight ase preduced;inthe pregyaperaion A coneentrted Rydwgenpaeipxide 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 distifd@BH €olutnnFRPYB3GKg/IEERE ibtiorn prédueh®) FTRIRE Preefapsdrator are

withdrawn as cangestraiechhydragen pesaxide streamnd7) haeng ahbwancentieden ©f 565% by
weight and the remaining, bot roduct obtained is fed in liguid form to the distillation calumn (2).
769 kag/h of Watéerlrgﬁépfgé]gjihto he disti lIJlZaCti(Eznpl c%lugr%rﬁf?g at h%%%%f thé—:-gc)oluor%r? t"ﬁkoﬁ]iré())ét%luc(:zthhe ref lux.
In the distiifatiorr B6lurRh SEERPEGdBFen Peroxide ist&shcertratetFitHer b9 Sppifing 87 kw of
heat to the evaparator Iof she distillatidruealumimandai congentrated hydbgen peroxideistegam (10)

having a concepigafion,ef-7Q-5%, by weight js,withdrawn, in.an amountiof 4143 kg/h,from (t?d‘? bottom of

the 25 column. 1094 kg/h of the vapour produced in the distillation column are c,omgresse with the

vapour compre&8? (3)10)a freSsdrd or 328 midrsif tREPralhporitoPl) R HERES Withthe
compressed vapber. Theoeasainirgfvapber prodoert ivthe distitlation 80dsoluminis tendersed. The

energy consumptigm far Gampressingthep@peubwithosteamhid theaapaur ceppassor (35 onfigured
o5 2 as e pump 1976 KW, i o efgtence numerls i e ighres, 351 preevaporar 2)

distillation column

proportion which is withdrawn as concentrated hydrogen

peroxide stream (7). Since the part of the hydrogen

peroxide used, which 1is fed in 1liquid form to the

20 distillation column, is not evaporated in the process,

less energy 1is vrequired 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 1in 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 Dby 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) 1s operated with a pressure of
120 mbar and a temperature at the bottom of 61°C. The

distillation column (2) 1is operated with a pressure at



(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 (11Padditional condenser (12) third concentrated
hydrogen peroxide solution 11

the top of the column of 104 mbar and a temperature at

the bottom of 70°C. 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.
5 2502 kg/h of wvapour (5) having a hydrogen peroxide
content of 8.5% Dby weight are produced in the
preevaporator. A concentrated hydrogen peroxide stream
(12) having a concentration of 45.1% by weight is
obtained from the wvapour 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 reflux. In the distillation column, the
20 hydrogen peroxide i1s 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 wvapour 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 1s condensed. The energy consumption for
compressing the vapour with steam 1in 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) wvapour from the preevaporator



Claims 1. Processforconcentratingagueoushydrogen 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 agueous hydrogen peroxide solution to be
concentrated (4) is continuously fed into the 10 pree¥&@porator, 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 fifst cohoertteated hydragenfpenoxidesstrease (Apwapaur(8) produced 15 in the
distillation column is W'ﬁ_lﬂ@f@gvrbfcgglr@etggldgsgglati@l@,ggjgggha?@gc;gggé the eQlumn, compressed with

the vapour comrgr%e}ssor and used for heating the preevaporator and bottom product (9) obtained in the

distillation columi is witR&¥ah 2658 §8Eoid Eiceritated hGarod_i peroxide stream (10),

characterized in(that boparvof theddottdm product obtalned inlthetgresvapdrator is fed in liquid form

to the 25distillationygolymns 2aPresessacearding 10, Glaimpel, gharasterdzedinthat the part of the

bottom productn?tﬂ ine%%'a e 30 preevaporator which is fed to the distillation column is fed into the
n I

.. . a 10711 C cCNgsey . .
distillation colu amiddie section 3 Process according to Claim 1 or 2,

(12) third concentrated hydrogen peroxide solution



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 colun@iasifrem 5 to 15C higher than the temperature at the bottom of the preevaporator.

1. Process for concentrating agueous hydrogen
percxide solution to give two hydrogen peroxide

5 streams of different concentration, 1in which, in
an apparatus comprising a preevaporator (1), a

distillation column (2) and a vapour compressor

(3), the agueous hydrogen peroxide solution to be
concentrated (4) 1s 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
20 as a second concentrated hydrogen peroxide stream
(10),
characterized in that
part of the Dbottom product obtained in the
preevaporator 1is fed in liquid form to the

25 distillation column.

2. Process according to Claim 1,
characterized in that
the part of the bottom product obtained in the
30 preevaporator which 1is fed to the distillation
column is fed into the distillation column in a

middle section.

3. Process according to Claim 1 or 2,
35 characterized in that
vapour produced by evaporation in the

preevaporator is fed to the distillation column in

a middle section.



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 comp#essor, preferably a single-stage mechanical
vapour compressor, is used 25as vapour compressor. 8. Process according to any one of Claims 1 to
6, characterizedtin thaProcesa gasdetpuimyg usmgstganmas piopellantngaslist30used as vapour
compressor. 9. Processiaceording 10 agy ppeof Glaims 1 to 8, characterized in that a distillation

column having a structured packingnSSor random packing made of metal is used. .
part of the vapour produfed by evaporation in the

preevaporator is condensed in  an additional
5 condenser (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
10 the temperature at the bottom of the distillation
column 1is from 5 to 15°C higher than the

temperature at the bottom of the preevaporator.

6. Process according to any one of Claims 1 to 5,
15 characterized in that
the concentration of the second concentrated
hydrogen peroxide stream 1is 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, 1is used
25 as vapour compressor.
8. Process according to any one of Claims 1 to 6,
characterized in that
a gas Jjet pump using steam as propellant gas is
30 used as vapour Compressor.

9. Process according to any one of Claims 1 to 8,
characterized in that
a distillation column having a structured packing

35 or random packing made of metal is used.



