1 Method for concentrating an aqueous hydrogen peroxide solution Hydrogen peroxide is usually
prepared by the 5 anthraquinone process, in which it is obtained in the form of an agqueous 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

anthraguinone proseshisiceneeribatachta-a:aemmel claheonee NHRIOHRHL5 300 01 9% by weight by
evaporation of water. Specific applications reqyire a putified 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 wate¥ vapour dbarietiim thel vapsration' 20 art heating of the evdpwerator by means
of this compressed vapayriasiskmowndeem A.rMeiti i Proceedingswafitherad hternatonal Conference

on Process Intensification inPractice, BHE-Group Conerence-Seres 28-1994,pages 309 to 318, and
also 25 the brochiyg: Ha02 sulzerChemtech Risfilation and HeatPurp Technojoay for the

Concentration ang Purificitlon of dtrogen Per(gxlde' tfro_m ulzer Chemtech. 30 The processes
known from the pFOT art have The Hisadvantage that distiiafiBh Eorditons habe 6% -

To save trangport costs, this crude product of the
i0  anthraguinone process is concentrated tc a commercial

concentration of 56, 60 or 70% by weight by evaporation

of water. Specific applications require a purified

hydrogen peroxide from which relatively non-volatile

impurities have been sgeparated 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
compressicn of water vapour cbtained 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 “H.0, Sulzer Chemtech Distillation and
Heat -Pump Technology for the Concentration and
Purification of Hydrogen Peroxide” from Sulrer
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
distillaticon conditions an out-cf-specificaticn 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 ratic of these two products can 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 concentratidn 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 pFo&ss v contehtaiin FAGHRBUs HyBrdgen Jetokitie SBILEBRTRARRSAIBwWS to
simultaneoushynpredude at least éne copeenitfatetenhydroger perofice schitioas of differig

concentration ig 85%@961%58&}58&91 70% by.weight abhydrogan pegaxide inratigavhich can be
chosen freely. SUMMARY 10 It has now heen found thaithls object can be achieved b %perating an

apparatus for corEehtrafcs didEous PyarsEen pefdxide Sétiton halihg acpor%lg\%br‘dfr%%?, a distillation
column arél a Vapbureem pressox inlsuchcd waydhat both vbigote frong theqreevap@rhiorand also

in the range from 50 to 70% by weight of hydrogen

peroxide in a ratio which can be chosen freely.

SUMMARY
10 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 preevaporater and also
15 part of the liguid bottom product obtained in the

preevaporator are fed to the distillation column.

In an aspect, there is provided a process for
concentrating agquecus hydrogen peroxide solution to
20 give two  Thydrogen peroxide streams of different
concentration, in which, in an apparatus comprising a
preevaporator, a distillation column and a vapour
compressor, the agueous hydrogen peroxide sclution to
be concentrated is continuously fed into the
25 preevaporétor, vapour produced by evaporation in the
preevaporator is fed to the distillaticn column, bottom
product obtained in the preevaporator is withdrawn as a
first concentrated hydrogen peroxidé stream, vapour
produced in the distillation column is withdrawn from
30 the distiliation column at the top o¢f the column,
compressed with the vapour compressor and used for
heating the preevaporator and bottom product obtained
in the distillation column i1s withdrawn as a second
concentrated hydrogen peroxide stream,
35 characterized in that
part of the bottom product obtained in the
preevaporator ig fed in liguid form to the

distillation column.



15 part of the liquid bottom product obtained in the preevaporator are fed to the distillation column. In
an aspect, there is provided a process for concentrating aqueous hydrogen peroxide solution to 20
give two hydrogen peroxide streams of different concentration, in which, in an apparatus comprising a
preevaporator, a distillation column and a vapour c%iahpressor, the aqueous hydrogen peroxide
solution to be concentrated is continuously fed into the 25 preevaporator, vapour produced by
evaporation in The prEEFEPErafdrie e bSthe EGfstorrcAuRTE Bottbnt pfotrobtaingt¥in the
preevaporator igjwithgsawn as anfist seacentrateddwdragi@a peroxidessfreaimrvapour proeuced in the
distilation colugin s withgawn (e the dstilgtiom colua.al i top of theohuncsampressed
used f

with the vapour compressor an edfor heating the preevaporator and bottom praduct obtained in

the distillation EQRRFFERFitHRRwn 5 a ¥BL6Rd colteftfatBdRyadgeR perdiide Erédm 235

characterized iprthetpart o therbottem pedduct bbadined in thelpraavapyigior & fedaRftdid form to

the distillation %H%S%%}he preserd i Q@Jr@@@@é@:ha @;@g@;ﬁ&g cergentrating agueous '

hydrogen perogide solution to g_)\a{% évc\{o ydrogen (?eroxideoﬂtre}ams o%diéfererltncé)gcengﬁgon, in which,
|

: COnCarl 1 c ol S
In an apparatu %ompr%mg a% preevapora%or, a gtﬁl%ﬁllon co N and a vapour COompressor, the

aqueous hydrageasyerpsitie wetutiory BPBE EorRERBERRs BONtiFTGIRRF feliftd thé pré&Faporator,
vapour producegby-eMapesation in the preeveporndter isitestoltbe distilatioslcotumn gaart 10 of the
bottom praduct abtaed i e pregyappratords ferh pdiguidfou Lo theistlistipn.cglumg and bottom
product obtained in the preevaporator is taken off as a first concentrated hydrogen peroxide stream,

vapour producé@h tHediskiltalicricollmimis wiRhdihin 18%font tHé frstfat &P coffhn &Pfhe top of the
column, compressedwith thelvapousoompnesson and-bseddoe heasing thieqpreevapbeaitemand bottom

product obtainegin the distillatien colump s, withdrawn ag &-<eeond genesntratedshydrggen peroxide
Sveam' vapour produced in the distillation column is withdrawn
15 from the distillation column at the top of the column,
compressed with the vapour compressor and used for
heating the preevéporator and bottom product obtained
in the distillation column 1is withdrawn as a second
concentrated hydrogen peroxide stream.
20
DETAILED DESCRIPTION
Figure 1 shows a process known from the brochure “iH;0,

Sulzer Chemtech Distillation and Heat-Pump Technology



20 DETAILED DESCRIPTION Figure 1 shows a process known from the brochure "h202 Sulzer
Chemtech Distillation and Heat-Pump Technology 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 distillatips celunteand-a vapouse@Mpressel«4Q Albprigrartappajatuses, known to

those skilled in thgeqrg,@dgein]gr%g{tastgjnggq_,eggggggt@g ozgggea%qeous 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 & Talfihg fifm EFastratdr 20MRPHHB =t Cofuniis kEdwREBTheEe skitfed in the art as
being suitablé fortheadistifetion 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@&éeaﬁyee@sfsedo@le&ﬁ@twgﬁoetﬂe%ée@téon%-a@&%fgaengﬁés glyenJg using a
distillation columna Whaif: rMg:gﬁg]tain‘:)sma {%gg%m paackir}% ora structured packig%ttoli{nprove the separation
performance. The Fanasm pacﬁlngp of Struictured Bacﬁing}3 gan be made of ﬁle‘tgﬁ b?élstic or a ceramic
material, with a sAcUIRd6IS #hd6HR PECKARTBY AFEEF being particularly preferred. The evaporator of
the distillatié? column can be configured as a separate evaporator, as shown in Figure 2, or can be
configured as paiof therior art apparatuses, known to those skilled in

the art as being suitable for evaporation of an agueous
hydrogen peroxide sclution, can be used as
preevaporator. Preferably, a single-stage evaporator,
153 particularly preferably a single-stage circulation
evaporater, 1s used as preevaporator. In a further
preferred embodiment, the preevapcrator 1s a falling

film evaporator.

20 All prior art columns, known to those skilled in the
art as being suitable for the distillation of an
agueous hydrogen peroxide solution, can be used as
distiliation column. Preferably, a distillation column
is used which has an enrichment section and a stripping

25 section, and alsc at least cne feed inlet between these
sections. Preference is giver 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
rreferred. The evaporator cf 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 columni, as known from EP O 419 406 A4l1,
Figure 2. The distillation column preferably has a feed
iine at the top of the column for feeding water to

provide the reflux.



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. 4 All apparatuses known
from the prior art for compressing water vapour can be used as vapour compressor. Preferably, a
mechanical vapour compressor, particularly prefera%ly a single-stage mechanical 5 vapour

COMPressor, is usgdhas wapour.compressor 4, mechapical yapour gggggpgessgggchi ves a high energy

efficiency and alloc\:/g)% arvgisdseio era‘yg range. As an alternative, a gas Jet pump can be used as vapour
compressor, with pre%rence eing gl\?ern to“ﬁ‘ﬁﬁﬁra géfé" 10 j(ﬁepurhlﬁ ing“Stearff&S propellant gas.
The use of a gas [Et"BUMPEE vapotit ebfrésser A4S #he HeRvantagss sf levwsreapital costs and a high
availability due tosimpleriachinologyr 4 5eretheyprocess ofthe énventien, the=agueaus hydrogen
peroxide solution tabe.eoncenpatedis-fed continsously do thepreevaporator Ihis soltion is

preferably an aqugauhidipgen pesmidesplutionaubich, bas been obtaned in g extraction stage of
an 20 anthraquin%%% process for Ip(gepg@gﬂ@ydﬁr{og&n %eroxide and contains from 5518 49% by weight

clenc =1

of hydrogen peroxide. The aqueous hydrogen Berdide soRition to Be &6RGSntratsd pferably also
contains at least 6né StaBiliz&F for &abifising fHe BIdfBgefFerdadeBsdgaitst depsmposition. All
compounds know?rfir Stabiizinghydragediseroxite bantse ysetkas tstabikzerg Prefesably, alkali metal
stannates, alkali metal pympphosphates, salkalbmetalqpelyphasphates andalsosehelating agents from
the group consistings0f 30 hydraxycarboxylic acids, aminncarbaxylic.acids, aminophogphonic acids,
phosphonocarbo&y@i_&e@cid&%@gahydroggggosgr@nlg a%idshand_ glk%li g] talcsalts thereof are used as
stabilizer. Particularly preferred stabilizers are sodium Si nna?e,al\llaﬁ 2 ?,NafﬁﬁPf&, 35

aminotris(methylénaphGEpHGiiescidfEnd sodium salts thereof and also
1-hydroxyethane-2,2-diphosphonic acid and sodium salts thereof. 5 In the preevaporator, part of the
fed aqueou$ hydrogeniperpxidessalutidn tchbe coneentrated isievaporateds WithitheRyaporation
preferably being garriegh aut at apressure of fram 7@40 130, mhar.and gpottoy ¢4
continuously to the preevaperator. This solution is
preferably an aguecus hydrogen peroxide solution which
has been obtained in the extraction stage of an
20 anthraguinone process £or preparing hydrogen percxide
and contains from 25 to 49%% by weight of hydrogen
peroxide. The agueous hydrogen peroxide solution to be
concentrated preferably also containg at least one
stabilizer for stabkilizing the hydrogen ?eraxide
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 coﬁsisting of
20 hydrowycarboxylic acids, aminocarboxylic acide,
aminophosphonic acids, phosphenocarboxylic acids and
hydroxyphosphonic acids and alkali metal salts thereof
are used as stabilizer. Particularly preferred
stabilizers are sodium stannate, Na,P,0,, Na,H, P04,
35 aminbtris(methyleneph0$phonic acid} and scdium salts
thereof and also 1-hydroxyethane-2,2-diphosphonic acig

and sodium zalts thereof.



5 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:stigam s, feedialow-yolatledmpulies it 4 .0yl n g process of the
invention in 15 addétj:%r}l{ E%éwosg)%%egtéate% hydrogen r!oero%ddq streams of différent concentration. The
vapour produced By evaporation i the préSvaporafor is prefetably fed intd e distifidtion column in a
middle section, i.&" etwesh (RESHTHPIGReBIGH BhtftHe &ifticking JBEHBA 20761 thé distillation
column. The energysconstimptigh offtherdistilfatiors can betrederced byniatroductiontafdine vapour into a
middle section of theghistilation colurane: 25-Rast of the bettora:preduet abtained-in the preevaporator is
fed in liquid form tg the distillagioncolurp and the semaining part js withdrawn as,a first concentrated
hydrogen peroxide_stream. Tt’;:e bottomlprgdutccg fr%wF thgigq:e‘ei/fgorator which is fed in_liquid 30 form to

the distillation coltimn is preferably féd into the distiliation coldmn in-a middie sectidnf'e. between the

stripping section &A§ the ERHme R SEctHrofthe Bretiftdtionsitifth. THEEMNGyY cofsumption of the
distillation can beaédietariay 33 intfsdection of thetliqiid bettomggroduet intemomiddisssection of the
distillation columrn:o6distitationcalumnis ndthdrawn &s a second.coneentrateddnslregen peroxide

stream. The vapask pseducedshers is withdrawn from,the distillation column.at the top of the column,
and all or part is comprgsse 5h mean%gf tlhr? vapgur compressor and used for he%teing the

ur,aqlow to %) e .
preevaporator. Vapour withdrawn from the distillation colurmn and not fed to the VApour compressor is

condensed in a cMd&ASer SRR distifdtion coliminy PhadistiatiBRcoltifitis 10-preférably operated
at a pressure at thé 68 df the ebtimnisf frohe 60BCE2G nbarfandl a teywvipetatome atthe bottom of
from 51 to 74C. Tdéddistitation calumncisnpreierably @peratedjasushranasthat thedemperature at the

bottom of the distilation: ealumn, is %@%@ﬂéﬁ%higweth%d@&@megﬁué%@ the, bottom of the
preevaporator and-jog gonceniration. aLthe, secand congentgler hydtogen peroxide steam is higher
r d ide

than the concentr%tlign of the first concentrated hydrogen pero stream: Such a choice of the 20

temperatures in the Yistilfation Coftmi PR prédvahoratoiéfabREthE Energly-Gonsumption for
vapour compressiitiEBe Kept sthalPia préfetiePenistlirent Ao tohtenseddvierhead product of
the column Eusedtfokprodifcing the totump eeflox, butlirsteadrgy consumption of

the distiliation can be reduced by introduction of the
vapour 1inte a mniddle section of the distillation

column.

25  Part of the bottom product cbhtained in the
preevaporator is fed in liguid form to the distillation
column and the remaining part is withdrawn as a first
concentrated Thydrogen percxide stream. The bottom
product from the preevaporator which is fed in liguigd

30 form to the distillation column is preferably fed into
the distillation column in a middle section, i.e.
between the stripping gection and the enrichment
section of the distillation column. The  energy
consumption of the distillation can be reduced by

35 intreoduction of the liguid bottom product into a middle

secticn of the distillation column.

In the distillation column, water is evaporated by
gupply of heat and the resulting bottom preduct of the



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 requiredsforoperatingthe preevaporatqy is preferaply,35 setby presswre equalization

between distillation column and pregvaporator alori%th%line that feeds the vapour groduced in the
ﬁ$naenﬁra ed ?% o eruxi stredn. Fe VAROUTr
preevaporator to the distillation column. e process of the invention allows to-6btain at the same

time two concentRESd 1t ofERDerdxite- 8FEaITS SFaffef&ift coritentlaticiPTroft AH#yueous
hydrogen peroxidetsdiitiofi cwithithecoricentratiorrofitiel ive b steedmspreferabhsbeihg in the range
from 40 to 8096 byyweightand partieuladypreferabyriestherange fromAd%ia 78%: by aneeight. The ratio

of the two streamgizan be adiustedwithin wide lipits by setting the ratio of the, proportion used via the
vapour compressgg ggr. %atjgg n10 tg(oe Jreevapor tor to éhe %ré)cg)ortLon conéjensed in the condenser of

() R T T
the distillation column for the vapour o]btalned in the distillation column an eby sething the ratio of the

proportion fed in e om0 thé YistifiaR6RE I 18 thePprofERSTHRARdrain as-¥5 first
concentrated hydfegén perdxiele streakvorthe Bettomprodiiétabiained iprtherpreeviaporator. Figures
1 and 2 illustrate the: peoeéss ofdhexdaventiarcompared f0:@epracessknovarfram the:prior art. 20

Figure 1 shows aqyogess krowndromdhe brachure, 44202, sulzer Chemiech-Distillation and

reat-Pump Techoplogy Jot dhe Sonceliraion and Ruiicagian gt bhvdiagen feraxide, from Sulzer
Chemtech, page 6. Here, the 25{1 aroL?%en %eroxide, solution_(4) to be concentrated is fed to a
preevaporator (1)-&nd FA556F {5) S'/rodO 2H0y BvapdratiGR T the pre&hporatdr is f8%o the distillation

column (2). The BotiBiR*prodtet f6) ch@irmst iPthepredvapbtator (13 i wWitHarawrras first 30
concentratetChydfogen peroadeisireanhghar the Irochure oftSuizer xeferseddo asES (purge). The

vapour (8) produeed in-thedistilation cekirap 42} isswithgrawafrom the distillatiop-column (2) at the top
(ﬁtheCOMHnn'Cogﬂge§§§gﬁgatw&%ﬁggﬂkggggﬂe§§g£éégn_ peroxide stream is
higher than the concentraticon of the first concentrated
hydrogen percoxide stream. Such a choice of the
20  temperatures in the distillation columan and in  the
preevaporator enables the energy consumption for wvapour
compression to be  kept small. In a preferred
embodiment, no condensed overhead product of the column
is used fer producing the column reflux, but instead
25 liquid water is fed at the top of the column. This
allows to achisve a particularly low content of
hydrcgen peroxide in the wvapour and to minimize losses

of hydrogen peroxide via the wvapour.

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 egualization between distillation
ceclumn and preevaporator along the lins that feeds the
vapour produced in the preevaporator to the

digtillation column.



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 strearns {Z) ang (10)can ke adjusted only within naseaw Jimits a a given 5
concentration of tgg mt‘;___/votthp{ldro‘gftion %%%ocxég% stEea#nFi. I:iirqure 2 shows an embodiment of the process of
the invention. In contrast 10 thé kKnown process of Figure £, part of e Botdht pi8duc(6) obtained in
10 the preevapordtori@j & fed iRIRfRA F67R e HistlatiG colamiEmithis prodesgeEven at given
concentrations fopthehydrogen péroxide streamsi{?) andi(EQ)therratio of thesesstreams can be
adjusted In thse processef thednveation widiingvide ltmis byl adjustingsthe-proportign of the bottom
product (6) which,js fed:tothg %@@l@mm&mB@@&%W%ﬂ‘aﬂmgﬂgé withdrawn as
concentrated hydt_[gg% Qen;)oxi e stream &7 . S}ngﬁe the @arttﬂgf the hydro egmgeroxide used, which is

Yy
fed in liquid form to the 20 dYstiﬁSﬁgn cqumEﬁ, |sanéfjevoaporat%dﬁF{thér’tbrgcess,ﬁ%gs E’ﬁergy is required

than in the proce88df Eigire™t Hiithe"aflbothifet SHoWiEmtEifIrE ™ partt bPtREvapsur (5) produced
by evaporation inPtRensielevapoief (1)i8 cohdensadhirr arr auditioret 25 tondesser (1) and taken off
as a third cancentiate dohyarogen-peraxidesstream k24t thisremhodimentathepragess of the

invention additionallysaliows togotaina hydeogennergxide which has largely been freed of low-volatile

compounds by digg@ti%&Nh%retth 30 amq nt and concentration of this purified hydrogen peroxide
can be selected within wide I:iLmits by c oice c;%ﬁé %Ibe?gt%ﬁzéﬁ %oraf(ri%or%g fc“?r‘g ﬁ]%lﬁ%e%/%%orator (1) and

the additional coridenser £11). 35 THEfSMWing example ifusttaf@sithe EffBbdirient B the process of
the invention shoWrFin-Fikpire 2 TIHe PrEgvapratoh€l) kroperatédwitty Bcprasseme of120 mbar and a
temperaturé at theibettontofi64 6. fahedistillaiiorgealunne (2)isiepesateskwithra pressure at

bottom product obtained in the preevaporator.

Figures 1 and 2 illustrate the process of the invention
comparsd to a process known from the prior art.
20
Figure 1 shows a process known from the brochure “HoO4
Sulzer Chemtech Distillation and Heat-Pump Technology
for the Concentration and Purification of Hydrogen
Percoxide” from Sulzer Chemtech, page 6. Here, the
25 hydrogen peroxide scolution {4) to be concentrared is
fed to a preevaporator (1) and vapour (5) produced by

evaporation in the ©preevaporator is fed to the

distillation column (2). The pbottom product {6}
obtained in the preevaporator (1) is withdrawn as first
30 concentrated hyvdrogen peroxide stream {(7), in the
brochure of BSulzer referred te 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 wvapour compressor (3)
35 and wused for heating the preevagorator (1). Bortom
product (8) 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



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. 5 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,obtaingd from the yapgur.in,an,amount of 152 kag/h hy: 10 partial condensation in

the additional conﬁeor}s r(11 ang the unconden ednvag%ﬂ is fed in gaseous form to the distillation

column (2). 1830 kg/h o he bottom S%ac})uoclfa(tf rom the pre%{/%%%arlg orraé_‘r%rwi{ﬁ&raﬁﬁ?as concentrated

hydrogen peroxide'§tréam-£7)HavinG Y5 CoFicentiiih 8656 596 Hyswéight 2 thkremaining bottom
product obtained ¥ fedkin lir@idifored torthiey distiltation celunmy(2).17689 kghrofavaterare fed into the
distillation columr¢2)-at:thes topaf e eakinndompreducerthedefiixain the-distiflation column, the 20
hydrogen peroxide is concentrated further by supplying 1487 kW of heat to the evaporator of the
distillation column, 9ngrae cancgntrated hydrogen. peroxide stream (10) having a goncentration of 70.5%
by weight is Withdra%vn In an amount of 41%%12 7h from the bottom of ﬁgpz%ggco Gmn- 094 kg/h of the
vapour produced-ift {8 di§tiitatiorrtol iR &S Compressel Svith e Fap dii Loifiressér (3) to a
pressure of 320 Mbarandithe preévaporator (H9s teated aithcthe €6Mpréssedwdpaur. The remaining
vapour producedihdhepdistiilation30-eolumh isieontiefised: The®nergyreeasumptiondor compressing
the vapour with steamsinithe:vapouseampressor ¢3) sonfigyred as a gasjetpumpis 976 kW. List of
reference numerals,indhefigutes: SSEL).preeyapgrator {2), diiilation.column (3) vapaur compressor (4)
hydrogen perOXIda,engOIl(Jyg tgeree %%r‘l%ecantg%teghese streams can be adj
Jjusted In
the process of the invention within wide Ilimits by
15 adjusting the proportion of the bottom product (§)
which is fed to the distillation coclumn and the
proportion which is withdrawn as concentrated hydrogen
percxide stream (7). Since the part of the hydrogen
peroxide used, which is fed in ligquid form to the
20 distillation column, is not evaporated in the process,
less energy is required than in the process of
Pigure 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
cf the operating conditions for the preevaporator (1)
and the additional condenser {(11).

35 The following example illustrates the embodiment of the
procegs of the invention shown in Figure 2. The
preevaporator (1) 1s operated with a pressure of
120 mbar and a temperature at the bottem of 61°C. The

distillation column (2) is operated with a pressure at



(5) vapour from the preevaporator 10  (6) bottom product from the preevaporator (7) first
concentrated hydrogen peroxide solution (8) vapour from the distillation column  (9) bottom product
from the distillation column 5 (10) second concentr%ted hydrogen peroxide solution (11) additional
condenser (12) third concentrated hydrogen peroxide solution 11 Claims 1.

Processforconcentiatinggaugousiydiogen,perexide solition tg.give two hydrogen peroxide
the bottom of 70°C. 10 000 kg/h of hydrogen peroxide
soluticon {4) to be concentrated having a concentration

of 40.0% by weight are fed to the preevaporator.

3]

2502 kg/h of wvapour (5) having a hydrogen percxide
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
cbtained 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 gaseocus form to
the distillaticn column (2). 1830 kg/h of the bottom
product {6) from the preevaporator are withdrawn as
concentrated hydrogen percoxide 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 teop of the column to
produce the reflux. In the distillation column, the
20 hydrogen peroxide 1s concentrated further by supplying
1487 kKW of heat to the evaporator of the distillation
column and a concentrated hydrogsn peroxide stream (10)
having a concentration of 70.35% by weight is withdrawn
in an amount of 4173 kg/h  from the bottom of the
25 column. 10%4 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) i1s heated with the compressed vapour.
The remaining wvapcour produced im the distillation
30 column 1s  condensed. The energy consumption for
compressing the wvapour with steam in  the vapour

compressor (2) 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 percxide scolution to be concentrated

(5) wvapour from the preevaporator



5 streams of different concentration, in which, in an apparatus comprising a preevaporator, a
distillation column and a vapour compressor, the agqueous hydrogen peroxide solution to be
concentrated is continuously fed into the 10 preevaporator, vapour produced by evaporation in the
preevaporator is fed to the distillation column, bottom product obtained in the preevaporator is

withdrawn as a fir%gongggt{g&g%@ggﬁgqe@pg&mggg %t%%%r@?vgpgyr Produced in the 15 distillation
' h

column is withdrawn, from the distillation column at the top o the goﬁjmn, compressed with the vapour

compressor and used fogglﬁesé:tir(fgC) 56 PrEBVEPorAoF SRR b HrOBLRP bbtaingd in the distillation
column is withdrawfY 20482P8&cora eoreentratéd hiarégen peroxide stream, characterized in that part
of the bottom produict olstairied: ip thelpreevaporatbrisifed: nliguiddarmdodhe distillation column. 25 2.
Process according 10 Cledbchchanactenized bxthattheart of the hettam produgt obtained in the

preevaporator whichy is feglsta the. distillatign 30column is fed into the distillation column in a middle
section. 3. Proces&%?ccyi_gir%g to Claim 1 or 2

concentrated hydrogen percoxide solution



characterized in that 35vapourproducedbyevaporationinthe preevaporator is fed to the distillation
column in a middle section. 12 4.Process 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 and taken off as a third concentrated h %irogen peroxide stream. S.Process according to
any one of Claims dnte 4, characterized in that 10the temperature at the bottom of the distillation

1. Process for concentrating agueous hydrogen
peroxide solution to give two hydrogen peroxide
5 streams of different 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
10 preevaporator, vapour produced by evaporation in
the preevaporator is fed to the distillation

column, bottom product obtained in the
preevaporator is withdrawn as a first concentrated

hydrogen peroxide stream, vapour produced in the

15 distillation column is withdrawn from the
digtillation ecolumn at the top of the column,
compressed with the vapour compressor and used for

heating the preevaporator and ©Dbottom product
obtained in the distillation column is withdrawn

20 as a second concentrated hydrogen peroxide stream,

characterized in that

part of the bottom product obtained in the
preevaporator is fed in liquid form to the

digtillation column.

25
2. Process according to Claim 1,
characterized in that
the part of the bottom product obtained in the
preevaporator which is fed to the distillation
30 _ column isg fed into the distillation column in a
middle section.
3, Process according to Claim 1 or 2,
characterized in that
35 vapour produced by evaporation in the

preevaporator is fed to the distillation column in

a middle secticon.



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 tgz%n 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 apour Boapeesscrcpraferbbly &eimgerstiye méckdméasvabot® cémpressor, is used
25as vapour compresses & Rrecess aceerdingto any one of Claims 1 to 6, characterized in that

a gas jet pump using steam as prqpellant gas is_30used as vapour. co r. 9.Process accordin
to any one of Claims Efatga%, c%argc Brize muf-lﬁaproaucg%is% a%)ﬁa%gg%%rr%?l%%a%inlga sﬁgugctured )
packing 350r randomRFRRIRPAEAEDSF meldd is yggdensed  in  an additional

5 condenser and taken off as a third concentrated

hydrogen peroxide stream.

5. Process according to any one of Claims 1 to 4,
_ characterized in that
10 the tenperature 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 is Thigher than the
concentration of the first concentrated hydrogen

peroxide stream.

20
7.  Process according to any one of Claims 1 to §,
characterized in that
a mechanical vapour <compressor, preferably a
single~stage mechanical vapour compressor, is used
25 as 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 1is
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.



