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cl eavage of al kylaryl hydroperoxides, in particular for the acid-catalyzed
cl eavage of cunene hydroperoxide (CHP) to give phenol and acetone. The
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Heating the cl eavage product by neans of a recuperator in which the

cl eavage product entering the thermal afker-treatnent is QEMAN 200®y the
cl eavage product leaving the thermal after treatnent enables the steam
consunption to be reduced. The problemof fouling is not prevented by this
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fouling increases further.

Heating the cleavage product by means of a recuperator in which the
cleavage product entering the thermal after-treatment is preheated by the
cleavage product leaving the thermal after-freatment enables the steam
consumption to be reduced. The problem of fouling is not prevented by this
method as is described in US 6 057 483.

DE 100 21 482 has for the first time proposed a solution to this problem. in
this process for the thermal after-treatment of cleavage product from the acid-
catalyzed cleavage of cumene hydroperoxide into phenol and acetone, the



different tenperatures. The present invention |ikew se provides a process

as clainmed in claim 33 for preparing phenol by cleavage of0gMAY2003
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conprising at |east one al kylaryl hydroperoxide to be cleaved and a

cl eavage b odyelvagR bREd bO e AR naledTh BREXar indi Ry ox! de
ividing thisTmX S an cleavin | aryl
hydr oper oxi d&é reaction®f @t jrast sne @xgmeamceleaaﬁ.lorumcwmmnn mﬁa@c@r uthis. The

present i nvergchféve§ tahtgw sareetwltyeéf he RIS EatTRAD MtiENSL BlRC88he RRST ONe,

AMS and cunene as aimed in %{ﬁﬂgé" obt blel% rp(% aﬁ for the

cl eavage of éq’Werr £ eSS & '%“Q:ﬁ?\’ﬂrh?ﬁ INgPSHAR © @‘eah‘%ﬁtxture of
a concent r at excleanyersby gveitiahassftfouling. al kyl aryl hydr oper oxi de to be cl eaved
and a cl eavage product obtained fromthe cleavage of an al kylaryl
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into at least two parts and cleaving the alkylaryl hydroperoxides in these
parts of the mxture in parallel at different tenperatures. The two or nore

parts of theTha ptasert iaventionedaoedihgly tprevddes]aiprosesshas claitved ratlaomd part is

t ted at ' 900 t
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in another part of the mxture at tenperatures above 100C is referred to as
hi gh-tenperature cl eavage. The treatnent of one part at a tenperature above
100C, i.e. the hightenperature cleavage, converts by-products fornmed in a
cl eavage of al kylaryl hydroperoxides or in a preceding step of the overall
process, e.g. the oxidation, into useful products. In the case of the
preparation of phenol and acetone by the Hock process, dinethyl phenyl
carbinol (DWPC), for



5 09 MAY 2003 exanple) is fornmed in the oxidation and dicunyl peroxide
(DCP) is formed from DMPC and cunene hydroperoxi de (CHP) dog MAJY 2003

cl eavage step. The process of the invention has the purpose of reducing the
proportion of dinethyl phenyl carbinol (DWPC) and dicunyl peroxide (DCP) in
t he cl eavage ,?fr oq?_#:t fortmad in the cleavage of CHP, since these conpounds
react furt hePQIaN, RRRIA Y hpounds or with thensel ves to form hi gh-boiling,
tar-1i ke conmpounds in the subsequent work-up of the cleavage product, in

whi ch | i i Sstillati i i t ot

S 2.2 1 5hd ey PSR e R B AR RO 0 1
f Er t Per p[ ocprepating phenalr by mamgge;dpmer}mbydrbamgi?, prhéctucompFises her nor e,
the formatio ; r e

overal | pr oc@ggagb Q?jﬂerﬁ&dgg éfh?ngphé%/rﬁﬁg s?bﬁﬁ%\ﬁgﬁ% H%ﬁsﬁ%’g@%gkﬁ?&{]he

i nvention i sh¥hpreredde ot ke deawrhged A age nropptcobiaingsh frofy thene

m xture to beleatapvsfdn skyldghhigdropsioxide; dikiding Hiy nixtard illdoat eask et er and

the DCP which js_li e ' [ e . n cet one
by t he ¢ reacrii g SE4RG b S BudoBataes IhanaEPls MBS REcc
reactions cadifferent temperaturaser wor k- up of the cleavage product, be separated
off fromthe latter and hydrogenated to cunene, which can be recycled as
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Lo be used FTISABNGIEoRE" BXanhilkalh W1oTyeng due PRKSIBAT tamimeoHEant r at o
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| owt enper at o i 1 ri bed
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par ti cul arl yqamiehar Y porktovith U saftd de@tys RAGWh QYRGS sRilled §h dhdy above
150C. In thl?l hi gh-tenperature cl eavage, the appropriate part of the
mxture is Blleferably heated to a tenperature above 100C in a cl eavage
reactor by means of an exotherm c reaction occurring in this cleavage
reactor. |t j i £ fer A ' heat i ng
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m xture is a concentrate obtained in the Hock phenol synthesis, at |east
one of the exotherm c reactions is the cleavage of cunene hydroperoxide. In
the case of the cleavage of CHP, it has been found that a major part of the
conversion of DMPC into AMS and water corresponding to the thernodynam c
equi l i brium has occurred at tenperatures above 100C, even if the conversion
of DCP is inconplete. Thus, only the residual DCP content after the thernmal
treatnment of the appropriate part of the m xture has to be checked to set
opti mum conditions for operation above 100C. The residual DCP content in
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09 MAY 2003 by weight. Higher values lead to a deterioration in the
selectivity of the overall process as a result of these D@y Mx¥2908hi ch
can also lead to higher contents of o-cresol in the pure phenol, while | ow
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i nvention, ofElfef the exothermic reactions is the acid-catal yzed cl eavage
of CHP. Since the heating of the part of the m xture using the heat of

reaction of feast o exot herm c reacti ccurs djrectly, .indirect heat
transfer by %%r%m%qssh&:tpet'% Pé‘r'sn%%ﬁcgh?g% Sy {h‘?’eaﬁgﬁat@ﬂ?%e
m xture can ¢tieavagebfCHP talgaeeptssal wnidhaceltvee abk emvaxsmple, WilRout theCHP and

exot heri o preseps PEEeRT SR dell oS RAbAT L B POl T o 2 Ger i ned
increase in the tenperature of the relevant part of the m xture. This

tenperature ghdf i , | t bl Tl p?@- tent,
from1l0 to Zg'l&é ﬁ}?ﬁiggfﬂ t%ﬁ@égnio?%%ﬁ?gwﬁ r'%'?l va]g(;? roxrl11&é2§1to 8% by

wei ght . HoweYR¥pPr gsa dpixiure of R SRDFEMrate GomPrising &t deadl ¢ t he DCP
concent r at i oalRylandihyairepbroXide tqubbentdiéavenl ahdad cldavagatmdduct bbeired

abovenenti o exat L e ty S ' C tai the
cal cul ati onntg‘_?mt ﬁ‘% P%%’?%gﬁ oﬁ f(?%%tzgﬁtgr%li(?gﬁﬁn@?@zglﬁﬁggh%@_{gatmsnof t he
mi xt ure whi dRixt@reriptaat Igast e parinand fravinatne alkdewy! %M@"@Peﬂ@(@%ﬁaﬁh t he
desired tenpfess pars oftheaiidrelil Paralled af diffekdny tarhpsratdtes. 09 MAY 2003 115C,
particularly preferably above 130C and very particularly preferably above
150C, the part of the mxture to be treated thermally preferably has a
cunene hydr ol twd oe mase qantsr eftthe mixture resenpreferathb ebtedini spah davayr e t he

thermal treghaeshe paits Pahfed Rt altBRpBFathEE 6f f%rﬁfﬁrtalﬁgfchgﬁeféragdpfrom
concentration of from5 to 20% I ght, ver rticularly preferably from
10 to 15%b aﬂg  tor g Rpalkyiab TR SHes OO PR 1 BRFIES t he

m xt ure depdodenmperatuees abbvel100e0per eleave alityldrige hpdroperdxididse Ini thieur e and

concent r at 1 Grse e BAATRRIR (igmpbiobi LAt 00°E, BRETRRRIE AfarY ) cayage
of a 1 % st ruelgepenayidas vt lntﬁgvat@@iﬁg@rmal aiesctreatment takesxplaeg-elythehe anount

gfghteat 7ngger§%wm9f fHe tleavRRSHMBetdNYIAGMBRdRPEIRIds ihBe THeUparPat By from
. (0] . . u

6% st t h P sal ut .S heat by f
2008 to aoctadparatd ot ham 4 B8ath Wi by fim b $AL. g retgetiany O
applies to tdse bsl-tenmperstuis ualdayagesedandn thee deawgegeobf ti@HPalkyleege usual |y
[ t f
conmpri se a g{;ﬁg@e\xgk! S a@\ﬁ&?ﬂg&;ﬁﬁ%ﬁéﬁ@%@ﬁgérpgﬁa\(ur%g%do@w&s (o

fromO to 1 |‘gt .of wa . atively high heat
capaci ty of ISRfefreddpashigtutemperaiuredeavade: sol ution or di spersion
conprising 99% by wei ght of water and 1 % by wei ght of CHP woul d i ncrease
t he tenperatyre i,.S sol utiqn_ by .onl . 5C. . For tLs.of ,a nm.xture
havi ng & wardie UAERH of P mel e N B ebralG antre RRECHA: i Fidtk: or

t her ef or e hdsmperaiured eleavageec dopperts fhyepitdductsThormeatktier ai deavage «fn be

efore hi foctsTH aevag
ol i mnar y T TRAREPerGARAS dry SEello et of et OFRrBl mroo 8-,

e above-

of a m xt ur dgdagonsipio \éi%ﬁ‘r}w@gu%lﬁ- Inmthei Gasetaf e PeeraTatioMRERNER® y after
di vi si on of gnleascetsheby e KOSk ?ﬁ:ﬁte@s,Dﬁl?nétﬁW pidnyd fcaftSin by (DWPEY! farequi res -a
CHP concentration in the part of the m xture of about 8.5% by weight to
achieve a final or treatnent tenperature of 115C in the high-tenperature

cl eavage. To achieve a final tenperature of 175C in the high-tenperature

cl eavage, the CHP content of the part of the mixture would have to be about
20% by wei ght.



The tinme taken for the part of the mxture to be heated to a tenperature up
to 100C in the high-tenperature cleavage is usually |ess tdgmmA¥P20080nds)
starting fromthe time at which the mxture is divided. In the subsequent
actual high-tenperature cleavage, the tenperature of the mixture in the
resi dence reactor rises to a tenperature above 100C. The residence tine 9
09 MAY 2003 6xample, is 0smagddn the @xidatian andrdcumyk prroxids; (BEFOds fermachr

ebf denca t | T DMETI R uhas § ”fbpeiﬁo’“@séeqcmmtrﬁﬁ?h@g?'??cu cogph. the
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cl eavage react ermec

reaction of mmfthwwtbpdh@rmmep@wmgwﬂaﬂwmmvwmmwm -bpiiag,
l'iberated ingglykg doﬁﬂfohhag in the bébééhi:%hp%rli-gp%'?'tﬁé'c?éa@ab@?rb&uét' M CP

concentrat|0n1 r I VI SI.on O relntotvvo
e e Wbicra PREANY GhOSERMoR.aEPS St BUttageNesaTTien Obk o SeRaTald ot er
makes it posmdxkcﬁn ahepiks. a‘hvese M@-baﬂmg@ompouhas@aﬁpmsrfér@m thk fliltigerm xt ure

whi ch can be i h v ticulay the

hi gh- tenpera? ggéﬁgegl a@t tﬁq_&,%@gp &gth g’ﬁg\ﬁ@e %ggd%bvalﬁ@ed%u% § equi p

t he react or, fornation hefshighebeiters asignificantiyc sediices thehgieldaot tre awverdlin whi ch

the hi gh'teﬂjl?r%(:ééélbﬁh@ n%fs tkydigryl hydroperoxides in the one part
re

of the m xt at a terrper ture ove 100C takes place, with a neans of
renovi ng heat energy. 1n this vvay, it is also possible to limt the maxi num

t enper at ur e Ahenttheprodesshofghe ttmmm‘batlu rapplied ay alge cliavh§e oflGHr athﬂ

Comon: 1 on BV BREBRR b likiife REBE diarefic LRaped G PEIRATERE, %, e
exot her ni ¢ r(@®A3) and wateyaadttbe RGBwhightis likgwisecpreasent iscgleaved tifte part of
the mxture. rﬂtﬁn mmé%rﬁae&et@a@ hd ﬁ@%ﬁéﬁttﬁt% tfeﬂtpetrsﬁrétheavé ¢ppesature

cl eavage of yJ ar hydr oper oxi des in e mx urels in
Phevade of T AMS ipRht i f%ﬁtzg TEaRIAISSB9E, N 17a Ktlher AR aR
exceeded in ¢Iéavageepxrmucclbmsam)atedtoffefmadthbolaﬂat iaod knjdrbgermteduot s by

thernal decoypo i i i i ction in
the yield of h@n%l@%’h?aﬁ%%wg\éyae?\#é %ng@aﬁéwﬂ fd ﬁ% W’&E"g’ cteegrgrper ature
cl eavage of fPhBhﬁ'P%Hfaﬁ’l}qt'oﬁym thenayi yield |Q$5?ﬁlc§uﬁ%(1 PY (S@"@ﬂt@nnﬁ’f%?){]r e by
treat ment ofprbl@ctpaké reueedr ned at a tenperature above 100C, the

hi gh-t enper ature cl eavage product obtained in this way can be cooled in a
cool er. The high-tenperature cl eavage product is preferably brought to a
final tenperA8 @iescabed sbave,y at least4one sepatediofic partbef ik amixtugeodas for the

. Denper at uri e 3t NSARRAURS UF loRPUs 9y riEreratily dEretafrbid oo ™
before its t@%é%atpl.#%%l %n‘?é‘ﬁ'ﬂc 'tﬂﬁﬂlé?r?\fﬁf%m "lﬂ?r%té‘é%log? 2§an| c or
[ nglrganl cdbaee§5°(Pr d¢becleave afs Igastermnbo alkgiaryl sh;drmperd»xddeoxrtds I(oNaO-il) "
an or soai | C (o10)

ndlor 00 YehBREIGH dea/ARBIERY bGP i, QPP acils
h| gh-t enper atmd@have@ua’geer\tivmmtheatnemagb T@sgtﬁﬁetegmeyatald@edcam d to the
hi gh- temer@wa@ﬁt@g@mqws@@gﬁen dha-tasihéatosxchan &ef&aéidrﬁﬂeodé by

m xi ng the base i urec ava t from.the
[roat ment - atioAaORBRLEL: BOUBYYe 1o Boash Pomsiiie (B PR TR AR us os.
e. g, one or appaetas athich isi suitable Tdrereaunling the hfaaba'éedwbnrlbecateuimg t he

hi gh-t | F t al d
eacti ono-| el feriGRiafie Ieut, THS TviomPREI® dobfag ShrdRIabipE 2, V2P ]
particul ar, CaHiRSPYHBIat least dwa(claay2en reacioru ey PagiculasyPrafarablydan occur

during cool iaf Getdhren dtéav‘a@e regoor| THeatleavagd redetorsusdnl ve t:ah@@ctadi ace af ter
cooling can.be sto e, ca tlon

can be advait BECRIGLBF B} SETHS- 06 @ Paypas rAoT B A8 HHreRL Seneartif on (o

i nt roduce waedes and bavéat leaghone faniityfarremovimaMeast eperguct from t he
treatnment at a tenperature above 100C in such an anount that the water
content in this cleavage product is above or bel ow the saturation
concentration for water or the water gontent corresponds to the saturation
concentration for water. The hi gh-tenperature cl eavage product obtai ned
according to the invention fromthe treatnent at a tenperature above 100C
is passed to further treatnment or work-up. This high-tenperature cl eavage
product fromthe CHP cleavage is usually worked up by separating acetone
and phenol from one another and from further conpounds present in the
hlgh tenperature cleavage product treated accordlng to the |nvent|on by

Y " o o o o .



I't may be advant ageous to introduce water into the part of the mxture to
be treated thernmally at a tenperature above 100C before thygM&AY 2008t ers
the reactor in which the high-tenperature cleavage is to take pl ace.
Particul ar preference is given to adding water to the respective part of

the mxture prior to the _high-tenperature cleavage in such_an anpunt that

t he concentrﬁﬁﬁ‘%ﬁeﬁ?‘"%ﬁl‘)@ﬂ‘gﬂn? RA %i’?? Mty qr?eﬂF?ﬁr@tW%of&BWl‘g?to 3. 0%
by }Nei gglt, ]p99“fceriab¢arriéd Q:li‘(:!)}olgﬁngq_naﬁéi[ bly?ry\ﬂjr@hblandge'%ﬁcﬂ@ﬁr Iti can ad y .
preferably [ : ess 0 e
I nvention foizﬁpga%&e%\(%g a?ct)f bﬁga\éﬁytﬁ%agﬁg%jrcgeg:gg@%iy%?ﬁﬁgosgﬁ;%%ﬁissi bl e,
in the cleav HAIUCHRITFRIGNER) Oh TOHh ¥ OPrea@raplyokieis< 1o Yo wei ght
in the CHP CciqRRbiufé f atiBasiril oF theidiiva éfﬁ@%téﬁsqégré?bﬁbﬁﬁaﬁ&nms)%mt_

havi ng a rea% al d um;fl eraﬁmde C n|ten of fromO0.001 to 1 % by wei ght,
Very part! cul S ek B emPeiatiisnim B cs e GBS Vieaeae feaskr e pact
t][eﬂ] ed at aﬁ:’eﬁérp blyaseti 50 tlfwtqt/& ﬂ-OO];CC hi%m, pm%rhblycrz-st(miglm, tﬁé?tthét process
0 e inventi.nn eavage e . hi nper.at ur.e cl eayage

ot oduct  has 12 BRAESL EREGS BHRRT. S st ENBENRRENAT gl s no
| onger det ecthaliemperatuie in ihisdgitom doppe7aflr e cl eavage product. The mi xture of
a concentrate conprising at | east one al kylaryl hydroperoxide to be cleaved

and a cl eavage product is preferably produced bw Xing the concentrate
with the cl dheagebprastyaptagenus feaprd ef afl (@fnthe: lowstamperature wigavage! ar | y

preferably fgrgaudt oBtdited :ffom TR JoWIempeAiteres UBkvageNh He lLRBE! feine
al kyl aryl hydr qper oxi de gAAHP Ufﬁed for r%rodéjm ture preferably
{§ A

h .
conpri ses f FERPAYE0 35'%"6‘§f avgee R P”Qﬁ@r&glz(}n? rﬁ?mﬂ ﬁ'lngperoxi de,
parti cul ar | yaliylafybriaisdroperosidesPreteronee dé givenl toylusing ally df dber lowi-de, and

in the case I;e.fn %u%léé%’dé‘ﬁﬂoﬂu@ﬁ%f’ﬁf&&ﬂdﬁdtﬁ@%iﬁ@r&? 90% by wei ght of at
urPher constit t

| east CHP. uents of e concentrate 1n the case of CHP can
be, inter alia, cunene, DVMPC, DCP, acetophenone, AMS and/or water. M Xing
i s preferablAs descrived above, @t $essh omevethet patt dflthe aniRtteatis dleatetbogpai si ng

| Kyl | h ' ' o G l. ' i I
ronuct ThiSBBFAGE 5 o5, TS By riSfetar® ESHREA S [dRaf R The ar
e.g. by neand aboveritls’Gapertionlacly preferablyraliovec130°6 agd yenspatieyladyg. static
v oper oxi e BB g I e L B ki e pury,
Wi e puns PEROTIE 20EES i BRetaeo iealit & gsmresaire. Shpye 100 in fg of ¢he
cl eavage pr athavagel teactdneby mheardu of inc exathatmiat mactore roeurthg Butiisci ent
m xi ng of t € Wit dél&%r. ; o avoid
I o)é:';tl gover h%g%a}q,%ggg%tat&ﬁ% %%t@%mﬁ'ﬁbe%\égg@gg%ﬁpr 0 u%@'?ggﬁgﬁ?’ngifeot& Wi ;/hl t he
concent r at e "egHRd i B RAThIokiharPIXtwed i e PEsieed thatepbleast oneadf tBeior to
m xi ng wi t h ekbtheemitcaszictions oceurting indRe \e4avageFeactor ¢ theticanagé ofl kyl aryl

\%f’gﬁ[’er OXI U5S Ay idryICHy Brob8rafad. P e’ Whcerliatd Sy Yor HPSAubidd® 8”0 bY
mixture is a concentrate obtained in the Hock phenol synthesis, at least
one of the exothermic reactions is the cleavage of cumene hydroperoxide.

In the case of the cleavage of CHP, it has been found that a major part of
the conversion of DMPC into AMS and water corresponding to the
thermodynamic equilibrium has occurred at temperatures above 100°C,
even if the conversion of DCP is incomplete. Thus, only the residual DCP
content after the thermal treatment of the appropriate part of the mixture
has to be checked to set optimum conditions for operation above 100°C.
The residual DCP content in the part of the mixture which has been treated
thermally according to the invention at a temperature above 100°C is
preferably from 0.001 to 1% by weight, more preferably from 0.01 to 0.1%



I't can be advantageous for the cl eavage product which is mxed with the
concentrate to conprise an equi nolar or al nost equi nol ar syPMAY 2008he main
product of the cleavage reaction, i.e. a ketone and an aromatic containing
at | east one OH group. In the case of the cleavage of CHP, the cl eavage

rount of - acYoeBESHEER Seeplpabo"a Risteirafion 4608 el Bl ¥ Heobs 7 or
t he cl eavage opetsliiuptocabs lasviiresult bé thesecBREY lasses swhitlk axdnt alspriedd de t he
mxture to h er cBPféf?ﬁs 666-2r<¥ol Wl‘ﬁe(‘dﬁégﬁgﬁolo FQH%W @aﬁ@'s%‘f iés%tthﬁn

acetone to p froml
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hi gh- telrmter gpmdwté' ﬁamut sm:gﬂue’tc duirirly tlha:tfaratmehkounemarﬂmﬁheltm:ﬁwr@n bei ng

recircul ate uen e ure ¢ e uc

recircul ati oﬁ?cﬁ qﬁ@@?{ﬁ?{g}% satb&&c?%"?mf% rgﬁ@FﬁLmégE@i{ Ed‘? Lﬁ‘r'@ Yeavage

of AAHPs in detsrminad byranalkysis. Eogthei neatisisomebtionéd, the pas ofdhg mizturé cul ar | y

preferred eho e obicd thelifall % 325 - feh?pérgtnf@tdu gh& fef8y3ge, Pr oduct
ed o P?

whi ch i s obtal ned va an al r oper oxi e and whi ch

is used for [RIORRIGIHE aweﬁ%&@raﬁraalxeab@\g%%ﬁ awarltcm@f@rﬁhhate is

the Iowtermarté reﬁatgfeeau@@em@uﬁa v‘ér,oﬁambmahf»wré@r@my%ttghﬁatéﬁét@aé/dage of
eavage produc use I S

at | east oneg 0\5 rts of the m xture. The c
preferably tfRBOY® Qgﬁper ature cl eavage product of a part of the mixture
whi ch has been treated at a tenperature of from45 to 90C. Very particul ar
preference i I
| owt enper at E?lgkcfﬂgygteﬁéggtuﬁ]é g%vaéng%rquﬁaé{@gwg 9 gtﬁter&éﬁéegnﬂ;ﬁe of the
| owt enper at O Rﬁﬂeaﬁlﬁ@e”}ﬁﬁ@f(ﬁué'ﬂlslF!ﬁ"b!%tﬂ%%fﬁ"ﬁﬁ@r@ reaeiori prefarablyfa cl eavage
ﬂ] odu?:t and mhrﬁmﬁ%mé bﬁarrabtéﬂ%ﬁés ef attgaelr@a@t@flﬁﬁwh%aféaef@bs@beso ttha:

e cl eavage j des i.s carried east two
steps, viz. ?;1@5;&%0 'X\'Pat?yh"el %\X/?P@ %‘f't P ﬁlréea%%%é"sg}g h’,ekﬁpg +
hydr oper oxi deesaction @neetatedrby eccmre@mgm‘ até%aﬁt one exmihernnmeeaomimﬁnemmr ature

cl eavage pr ej a Fat g e 13 09
VAY 2003 one rf? é}@ O X458 tixilted ARBRAAY "Bl thé ARPEAtRIN oﬁé 5

hydr operoxi de to u m X{ carryl ng

out a high-t r vage
SRBV et Ot B Seeslalyaed Ssavbed B e e Sicentngs

pr Oﬂucth f r onhedtirgy of thenphrbolcibeanixturetusingoiiier et g readtidrosfyat 1bsistraneer 0>O<I I dﬁ’
with the app u n and the
heat of reac foﬁhé@@&?&%t ogséccgjﬁkedlg%(&&h@%g? '?g%qf%ﬁeqoﬂcycﬁéﬁpﬁg?bﬁé% hi s
react or bei rigansfet imediaffor heatingnthet pag phithe dgnixtute odrxthe eompletely r eact or.
I n the proceggp@hsddgith.nvention, the concentration of alkylaryl
hydr oper oxi des In the parts of the mxture are identical imediatel y before

and thus also imedi ately after division of the m xture. Wen the process
of the inverifheuoldavags ef DCP tviee CéiPhaine EIMP Gfinfohphariol bgicetone HodkAMSt hod, t he

m xtures pr @%M&&% lgsc@ané &@%ns&afansﬁrmxdn@%wﬁ&a dq’a\%eaétl&w ary|

hydr oper oxi e m Xt ure 1 nme arter vi ston of the

m xture pref\Wighicer @éﬁﬁ'ﬂ@%@ adefingd V'Icr?ﬁﬁ?r'ﬂp;@? (S%‘F‘B@%aturﬁ'@f@?dﬁlleya'&tt | east
cunene hydr qret @xlttﬁbmuxﬂur@ WQQQMDéEﬁtUl@ndlﬁérametI@ usfdlipy depérgdihg on

particul arl %pg:ﬁ&gl §b Q%&P agﬁongyﬁd% \Wbﬁ:g D@Wconc&?ﬁtr%’?o}‘us SPe %rl y

preferably f
the range from 2 to 8% by welght However, the process of the invention is

not restricted to the DCP concentrations indicated.

The quantity of heat liberated in these abovementioned exothermic
reactions has to be taken into account in the calculation of the initial CHP
concentration necessary in the part of the mixture which is to be heated to
a temperature above 100°C.

To reach the desired temperatures of above 100°C, preferably above



The division of the mxture into at | east two parts can be carried out
during production of the m xture, after production of the ¢gg MAY 2008t
before a first treatnent of the mixture for the cl eavage of at |east one

al kyl aryl hydr operoxide in a reactor or after productl on of the mxture and

d but t..b th | et t t of
A T e e Rt R LA
| east one reab0m15m tUe\pastlmfriheimxﬂmeembeumteétnmemﬁy@béfwabiyhaed out

after the al gy&{?ﬁ dﬁ%&ngﬂxﬁg %c{eﬂ rQﬁoﬁ'o?fr\Sﬁijz*}BSzé“P%‘} »Uéugﬁpbéf’aFé) the

cl eavage producC reactor.

In particul ahe |ﬂt‘efﬁlﬂ4| t&atménfﬁ@@ﬂﬁ of othet ruxturey ipsetenatdy héh?eanC)HFUre to be
carried out pomEsitkieh¥bf¥dnes tb D% by x&agm @Vﬁbgﬁﬁﬁﬁﬁy%eife%@?fr%?aved has

been m xed i Ieava ro ndi ng on t acti vi of the
e e b a4 By Serac BeoCHE carcanr atat Pegasary it ot 1o bo
advant ageousm‘i)durd diepetidsi ani thie initialt temperature of the phert ofithel mdtulra'fandfdrﬁr t he

al kyl aryl hy op; o] S Y ed into
t he cl eavageﬂ%ro t'%@( ﬁ%‘% erCBﬁﬁgitFa% xtuﬁg haémelﬁ? g‘@ 68‘?03%55 P?él eavage
reactor, af t@@nQﬁmffgfIQMe&mg@SSﬁlﬁttGre@M% the:rule of th@@btthahﬁwecﬁea\mye react or
but at | east ofogf que s‘ir*éﬁ A HyuivBightaeRP 3olufish lﬂi&été%gﬁp;ﬁr%%ﬁﬁé%élyaﬁ\em eavage

product. Dependi nl? e nunber of cl eavaﬂe react st‘ xture can
be di vi ded a?mEH‘"f'l Ay iﬁﬁt NSEesRAY foFHpereaging 8§?W§ef P'@eo { Eﬁgﬁrﬁ@"r actors
connect ed i nfreiaré.8so 7.0%C. rrTbnls,lraBS%astrémgtldlbyl weighb HP solutiorns deatddhe first

caves the SoLin APEElnalie G BRI Tosuier, bk3bads EEMTRR (IR, The Tt U 1

t he cl eavagethugdcappliesite tla¢ solufionss Lisuiallyi usesk inrtbe wleavage of 612 Thasei n t he
scope of t heydfgessm .sé@%éueasmeﬁb bﬁeﬁ&eaﬁ@'é&éfbﬁ&g but AR Behaput 2

first cleavage ? ar ero |des in n ava e react or
bot or ot o BRURS (oo o, 45k S Veiebhy avatr Zwisdda tas gelglvely b
division is I@eatmapdlcmyltof dvaten ghe uitavagel e €HM éf ar eohutien a:vnqnhmrsm of at

| t t t

Al Kyl aryl hycipraig ook By Retgtt & Waler' dEqH ATHF Mol B P bodRe

i nvention i s‘n@re%aﬁﬁetbeof@fnﬁﬂf@tﬁr%l%rt@‘él selytigre byt eplyi 353k Eﬁrtﬁ?étsnﬂ&ﬁur eis
treated in ahixigashaing £ hWederagsntefEehith &t hfgremtﬁéntusuala%emeaﬁﬁgabl y from

45 to 90C a I cuI rl efe 4 0,75C oL t he cl eavage
of at | east r}%ﬁ é?{?%foé% @l?%f)’g e&%”beé“bsﬁ(ﬁ?'@% j‘hésag%ltﬁgh'iné ?)'P@?Qr ably
carried out ben catrlelcbaet ln)memaeaelt &nowhi tohthoseesikillexbdnl the tant in fsimoplei ty for

t he renoval e.g. a heat exchanger. . Since a part of the

m xture to be treate ermally is heated in a reactor for the thermnal
treatnent of this part of the m xture at above 100C and the heat of

reacti on of Adcordiagto Grealsova-desoiibed relaasfitumbga ywart ofga imiktdre lsavirgpct or i s

used for neabl 0garhiie, 8RN ohIRAILA WRChBIF HEPENRILA DEREThLILLY e

reactor and pré ermc reactions i

cl eavage of QMOaqun%a HCRganieptebiiedey weight cequiresor GHE: cprrantralionwhi ch the
di vi si on of .hhﬁe a%tttj{ the ﬁnit%@@f &Bbf 3(5%5 t?ta@ﬁé\ﬁ.a' Blfhal @robtain a
conoentr et e i Phhed! % VBl helioBeited chaedh (T8 ¢ 1"

t enperature a:huax/e d el temperiuriesof] 17SC Cdntiiie bigbrteriperatune cleasagetbegy

| i berat ed 'fblillbe%o‘?%&%tktﬁrtﬁbg%ésr??gyhé)ﬂﬁxtﬁ%Wordw%aw@ bhpe abSﬁFE@‘ée%gnb_e ] ust

sufficient to achieve the tenmperature in the reactor di ng on
the concent M@8®¥n and anmpunt of the concentrate conprising 15 09 MAY 2003
at | east one al kyl aryl hydroperoxi de which is added to the cl eavage
product) and.al,so e heat, ener which is |iber g in the exothermc
reaction, tH&OeHMS Eﬁu@q @r %%P%gymwxgﬁ elst8£e[ h?%sg %latqg %pr %Y eact i on
ti me of fromnGDO‘JCImttﬁdﬁlgbéempehsa,turprcﬂémblly usualfy [@ss than 328esawdsnds, after
production %‘i r{uﬁg fl‘Hn%(ttﬁ’é ‘ﬁnﬂi‘ anﬂ&%”&{eaFn&tﬁr%“iy HR IR Fh e RUbsedUef OPer oxi de

to be cleav
actual hlgh-temperature cleavage, the temperature of the mixture in the

residence reactor rises to a temperature above 100°C. The residence time



The ratio of the quantity of the part of the mixture which is fed to the

| omt enperature cleavage to the quantity of the part which gsMAYI2003t he

hi ght enperature cl eavage corresponds, when all of the |owtenperature

cl eavage product is used for producing the mxture, to the mxing ratio of

2l kyl'aryl ot e PERYRRS oS AR Bl P 1y o BHlpch Prachh R & fROP L 26
of the i nvenstrengtbah threadde Bependipgepruttienaciistraodthb jhe residenge tiofe iunene
hydr oper oxi dﬁsﬁ?"ﬁm‘%% Oase'EbEHé”e of a concentrate conprising at |east

one al kyl ary ydroperoxi de to be cleaved and a cl eavage product obtai ned
fromthe cleavage of an al kyl aryl hydroperoxide, dividing this mxture into

at | east twrpérﬁaﬁmuwlyqbr@efréwemb@dﬁhmldfrmé wc&smﬁrtﬁéludxﬁé‘nnbn fieese two

t | [ el t f th t
Takes 1t _posariendtbionet e 8 Fust Hiired A TREAIST oFumiBins ang
cumelnfa. The gleavagss obfcuimeaei Inym:)pemxlctearFromsthmbbmp&raﬂxrahm‘mﬁle lhetrlsxergp: oyefl
roc ar
hydr oper ox a0 gl PalitE oA d fetlordh WRFI Mo TIngd sSei@iiby ert e
hydr oper oxi d@wtla@rml@r%:t@mﬁwmr@dwmrkmrﬁéﬁgeql@awerambﬂ@mtw@gtmf al kyl

hvent on i areatJIbepatad oY Réadions 1018 ﬁésm@“"“?ﬂft“‘g‘eh“f'mﬁﬁﬁe?. he
whi ch t ho cremanEafdh inthesRiepEch BTy Rin o e akuray ool GRSt o Lee
the process Te ubeof ﬂnemlglnmpmatm‘e&lem@@eagactof asamakmrtrnetteemakbs ih

conpri se m \f?ostsﬁﬁé‘ t&Bbtafth if‘#r‘?'rf%ﬁonh&gﬂ%o@érﬂ?%éiﬁon bf‘tﬁehlln?(t S\ﬁqjﬁﬁtcaheaSt one

of the cl eavage reactlions ermc rocess of
the inventi d:e utlizes) for cantroting dheycleavaosy dbpartiesiar the h'ﬂlé't%fﬁp'érﬁ&&?al yzed
cl eavage of ((&#dget 0 phenol and acetone with conbined thernal
after-treatnent of the cleavage product. 16 09 MAY 2003 The process of
the invention can be carried out continuously or batchw se. Preference is
gi ven t o carbHowenerpiitcantalsgbe aaivantagebhs to eqaipt therreactot, which Hag.théhe
rocess of t o] u a zed

P éﬁ?&é@gﬁéj{c% Bf Cé‘”tuBE Fégéc!tbxe%nﬁ in Ssﬂhﬁ:H Ehé Wﬁ%ﬁ‘férﬂp&ﬁaséy

cl eavage of per oxi des. occ eous eorina
heterogeneoﬁeﬁﬁ?@@eo *F'f(ylﬁﬁé hymﬁﬁfﬁﬁ'éﬁét'ﬂrt@ecﬂr@ai?a@é)fl @ec@P‘Flﬂrédatoﬁt ina

het er ogeneoysmpbestale above 100CESRREY place, awltets hagRiseol serfavipg sdatal so to

2 Phat a. p'ri‘é?%ﬁgﬂg HEp R G088 i b HARBIR WERPer b A o hae
to be presenthi¢h the |qb1-@mma*w% aypge @ittae aitarghhydroperoxiste (akes in a
het o1 0geNeotady inIAERASSYhiste W BRocicPsitbim LY ashBosifias Bl WARn' Re L he pr i or

) e, ! S0 bl b G RO Sl o et

preferably dhaanithdt sequired éomheagleg]ethespahaafeth@uhlkwrec Téei greferred ef erably

used as cat ?ﬁgﬁﬁlpﬁf)p}erﬁﬁﬁaﬁlrﬁ%mﬁe ‘P\fcqr? e'f#é%ﬁq Sr&xfh%ealggaﬁfl CHP. ~ The

m xture pre ratlon of °f 1000 ppm

by wei ght . rcmrfamw iy thisppart 6f the Pideees, thotherasel ddbagleayraa@tt used
for produci mHp, hfbeIIBvXtZUCG'C Itf qa@ @mwﬂmﬁ é\lge@%eédédahﬁ ethet gerAril d

activity, CIdS xtur ichis fed
20U ey PElsS Sl 8 Pl PR BE pf M HekhliBs R TE . S ! G
concent r at i ohsearvedt Wblcbosnaemcnatedomtma re\mcélpnun thehgietd efbphanel ansiotire.  The
hi gher the Wai€in H&IENa the cl eavage mi xture, the nore acid has to be
added to the mxture to achi-eve the sane acid activity) with the acid
strength being proportional to the square of the water concentration. Thus,

for exanpl enfteh¢hebigh-tetmpergture efeavagé eammkmmluwr@pﬁrukuue@ irethig ai ni ng

one o1t canPRNR Pcmiting By FishfhRnCRF e pa it e it & tingr R ¥ 2"
cont ai ni ng 2boveRDLY, thei joh-temnpstatiner ¢leaagedpreducDolBitiney indhighwayf wat er
The ideal aghd 54 r&'&iﬁd‘ it doBlst. tike hgf?ﬂteﬁg%g%lﬁgé tdlé’é\la%tg g{lﬁu@ xgure,

of the parts of the xture) In terns conce on and vvater
concentrati BFPfEW')bEf%I'Gf‘bW gl tenparaire oppsvally freimAQ s7@°C.|lhcame case of

m xt ur es hape ngthaintejedus 6N Ge high-icpiperbitury Ridvaby praduet SBfahedvsy ght, a

sul furic acid concentration of from 100 to 500 ppm by weight in the mxture
17

10



09 MAY 2003 has been found to be particularly advantageous. To increase the
acid strength, it is usual to add further sulfuric acid. Tgg MA¥YR2008e acid
strength, it is possible to add a base, e.g. sodium phenoxide, ammonia or
sodi um hydroxi de, or water to the m xture. Pref erence is given to adding

water to the, m xture. atus and a nrocess to the prior art
are shown i nirealnent atg ?efr@‘?%ﬁ[ur@r?%@dﬁﬂgﬁtg 18 etﬂ% 85@9 E'ﬁ‘&nﬁﬁ’gég at us
accordi ng tojddseohavese ibeforaite temperitad ibyedmedoBaemmmh@ ¢an bé geeds 2 to

2o 1 sohend BHgHgESR0 3@0"’@3@?3@2&5@ rhf¥lereliot | isCbBn' & RS SOBIR o< o
the prior ar hme&ndlaotNaﬂH)aaayi lor ol ghenaxideddigsiphanyl). THe basenear| eaved
Is fed via aphi & hei Q:racélﬂr?é %?%R&hbe?dﬁ?re%&‘i‘éﬁﬂﬁlcﬁmboémbfehﬁ

cl eavage reacto does not have t be onl one reactor can

exanpl e, tﬁﬂmerrgtwed tgsthe m;tbt@m@wemp eﬁvaeet.nreqv%& i B hases i%

backmi xed apFI@T@*aBE/ dddetiScéltis RIes shighgermpératire cleeaagr@eprbaactt OThd O
conprise a p eav pr oduct

it t t
eavi ng. e BHUG9R o rke, ERGRH Al 5 Riab de shsp Talq T MEBETERIANe Moas:
partly recirclehaagsl produch fromehe treatirent ct emergpenadaret ebove/\ﬁé)ﬁ°0sbmg a
horbgeneous &%%ﬁ%yéf‘ sttthlé ﬁﬁﬁergJéth reogu%ﬁg thrﬁoFeh%té%é:e‘?rYﬁ&% Pfiuct via

line s. Part eavage produ 16 1s conveved via ine b into a
second r eact addifign igf base: befate eonlingaiheahigbrtemperatiesicleaviags prosiuet

?ﬂ;f) ; eam of dﬂhaﬁeg enaC;b@gsuﬂaf tdéwt@@e?aa%www@ct(oﬁumrrmduaw aftat | %/ wat er
can a na ed via e Cleava uc

m xture. The3¢ ‘ﬁi@%&k |tI§(,e ?’?E%t W Weé;éfnooéew%?%d'{?% #‘Q?[}r@cfeesgg@sep?ﬂg react or

R2 via |ine chtalyded secbedaygeadions whick-can ostyy. dring: heolind eadl lup tthows a

process accgqg ﬁ&t?a‘ﬂzé{%avel’fﬁ‘&é@&ftgkeé P%c@'a%)‘%@hﬁ’é cshibe ﬂo\%ﬁ@&e”t rate

conpr|S|ng be ¢ via I he g m Xer ere it is

m xed with tHee besa\rapde Peded Asan AEHEQYSSPlRtRN. QF cpl ke agvamageoHsct ur e.
When usi ng afohe@addiion of ties Bhyes in aglieaumsdiatiornto inttodade wated infethe i nto t he

Firat Peact anordemppietiis, Seakids Brooddran b dReafiehf ot "4 uEmpBlatb Do ot ur e
cl eavage reaabm/le RR0Cain sucman ambyuntthsit ibe ovaterm conlenivin dhisceleavager
exanpl e, pﬁgabww 590\5%30 Hew thE A @Hativh I &@ﬁ&éteﬂ fdri FateR" ordfhed

backm xed a ratus g owte eratyre c eava act r can al so
conprise a p %‘P&FP'E‘E‘?” FOff%%[&”&’ﬁéOi satyeAtigRFopERAlr é& 'n series. The
| ow t enper atmehrghaemwtpre)dea%gepmdugt ¢htainked wictordiey td inedneérdionage
reactor is, r{i}% ?@Qﬁrgé?{t & é%Bﬁnge?@ﬁF@%bo&@CﬂdoGé' Rt EQs{éH ?&anhér”e ¢ via

the m xer M ture
is, before ttﬁ%atmek‘f @ eW@rﬂﬂ“éﬁ sT*ﬂ'ﬁé"'QBé%mB?r%ebFﬁﬁ@% peeguct; fsom; the ' and

fed to a secoHp dtémgegeusea@tw@rkab upiﬂs}esép@hﬁr@wtahyraadcﬁmwmemr éact or,

in which the_th t am of the
react or Rb, %ﬁng@?& ?roﬁg@@{ein%rﬁp&k\ %?g "5][3 %ﬁea{ Qﬁze'?“i’?ﬁ"t‘“f to this
part of the cleanageepr tnte@ERcbrme@rai:nqéodheawqélonr by udistillatigne I hehe
reactor Rb L noved
fromthe hi g Gk drﬁlgfr@teﬁgea%%ggg)ge pr Oggﬁﬁs‘ggkﬁggﬁéogiﬁé’%ehgﬁﬁeecgﬁ {ehgchanger
W A base B¥h n optionally be added to the high-tenperature cl eavage
product before it enters the heat exchanger. Fig. 3 schematically shows a

A concent r ade s e Ay g8 8RR lusk ok Ol Barl & pbllpfirg 1 BT, OF
m xer M whertegated thermialiy @t wi temperaiutg abeveyt0Q Cobiefore this panh eMers ibgct or Ra

to forma mrxheopin WARH el @eﬁﬁ@ﬂéﬁﬂeaﬂé@e@@t 3ty thke mos P%F‘hcl%@ar
introduced via line s into the cleav product c. Par he. m xture from

the mi xer MRIEFEFERES [§ Givendtp Adding, ¥ tOR‘Qe [esRettyR PR tQ?dT‘B‘t‘UFeavage
reactor. Therioowa ¢h@ehightempetatarcagieaveget ir seshders amuunhathet tithebe only a
single reactap uh G g:gvs}%?e g&%’@géﬁﬁf tEQrmﬁﬁi?gHL Srorfi0.§ tb“?%f’/ o Ct Or Wth

recircul ati S Gr a8 & 'S0 possib

| ow t enper atweighte peefeeally fremdd. 5ri0t2&6 by Weightand siry parthuier bf pneé%rebldr s
connected i BrRbiSR 1.698b) %Iqrﬁrrper ature cl eavage product |eaving the

| ow-t enperature cl eavage Teactor is, in the case of a tube reactor,
recirculated via line c to the mxer M Part of the mxture is conveyed
fromthe mxer Mvia line b' to a second cl eavage reactor Rb, the

hi gh-tenperature cl eavage reactor, ihlwhich the high-tenperature cl eavage
t akes pl ace. Upstream of the reactor Ro, water (HZO can optionally be
introduced via a line into this part of the mxture. The thermally cleaved
hi gh-tenperature cl eavage product |eaves the reactor Rb via line d and can
be passed to work -up.. Heat can be rermved fromthe h| gh terrperature

o Y I I 1



i'nvention for the cleavage of CHP. A concentrate conprising the CHP to be
cleaved is fed via line ainto a mxer Mwhere it is adm xpgMAY 2008¢e

cl eavage product ¢ fromthe reactor Rax to forma m xture. Wien using a
honbgeneous catal yst, this can be introduced via line s into the cl eavage
product c. Part of the mxture fromthe mxer Mis fed into a first reactor
Rax, the | owtenperature cleavage reactor, which is divided into a region

in which preJhegyagesd ektte ipvestorafalt therclgavayed of wkilahyl tHydrdparoxigagper at ur e

| i i . Thegl | - be,
ceatson S ek o Th Lo R G0 B o 0,
the | owt errpéﬁfat@lﬁo_éﬁ by aighjdn Itl@@&Hﬁ' cprcentrate hio oltgip ahigh-teuiperateet or
recireul at edcpagagé Bf‘o#ﬁjcli gafibg ﬂés?du%icﬁﬁfgg gefoﬁcﬁléﬂcéﬁtéﬁ rdrh YBde

precl eavage step I'n' the erature C age reactor Rax 1s conveyed
via line b C A t cl eavage
1% Brusightcvenpasicylady peferably fram B:0JHot@ AprePyueight

[ﬁact or, ti n ggnpm:m g&g{?taﬁm@hﬁi@t ! ateureﬂaa@%@q_eo‘:@k? ag:g_'@@lﬁof IH@lslyééeam ?f

e reactor o nat er can_optiona e, introdu yig a lipe into
the part of Phdnfii REGPES il IPVEMoPn heceieayans ok SiPries highial 1y
cl eaved hi ghtemaperetune wleavape gpraduct hasda @MP Eaverxcentratior of from BS/tca | i ne d
and can be p kmp; W 5‘?& b f 8.0 erature
cl eavage prog'?%%glﬁms 0 tI e e,a éx@%%ﬁggew& tf&gggiége(gm gﬁgtgﬁ)i onal |y
be added to €RAvVaIYAOdERber at ure cl eavage product before it enters the heat
exchanger. Fig. 5 schematically shows a further enbodi mrent of the process
of the inventjon f.or the cleavage of, CHP. A.conceptratge conprising the CHP
to be cl eavrelhh?s 'Tf'g(‘j'r?/i §f I f’né’ogg?'ﬁt[%tea GRS | ﬁpv\[‘ﬁaéﬁ pPye| éhﬁ‘h{g'd with
t he cl eavagehydroperoxide fto obet bleavedicand &Ratlebwad®r product s upreferdbbn usi ng a
honbgeneous I qﬂ}.’.p i 2 uct c
via line s. @ﬁjgﬁ%’lé@%r@plr ?otﬁ?{& ﬁ@@%\t}ﬁ%& |§%fg§é\?ar#é;&ggp ?@sﬁtag g?@(r: eavage

react or Ral.fremk1Qf tq kd. pecticulady pealerably frams1:p84edlé? is transferred to a
| owt enper ature cl eavage reactor Ra2 and the mi xture leaving this is in turn

transferred 4,0 a I t er [ | e r tor 3. kb

| owr enper at uFe® ePGY e sPBRETR BEIHAE RcakIRA diESers (rhPlge

react or Ra3 used fariproducing dhe insixiure ereferably eonpnees fem R to &6% by ni xt ure
fromthe pr i ' d r Ral, is
conveyed v “”I’?ﬁﬁa‘g?‘ @§E°ﬂ?@$ﬂm@pﬁﬁﬁ?@ﬁ Ao T eh ¢ he
hi gh-terrperzaﬁQthQ 8 éa\ng%nt%'% §5§I OPeJoXIYee NG 1INt M2 (G358t 8F ®EP wat er
(H20) can opparticalbtly pheferamly froncésl 1y i90% byi weightop at lest GHR. Bdrthdre mi xture

fromthe pre I Q- L epmer r r cL:20 09
MAY 2003 Ieavggm@gaﬁéﬁﬁ? ec-régg?&%rg efnc ea&gég regkﬁ\régﬁgbéf)i g'?#l %légd and can
be passed t CURNE HMPHeBCF; agetopheaans.cMBrand/emuater.gh- t enper at ur e

cl eavage product by neans of the heat exchanger W A base B can optionally

exchanger el FroRERAL taffiga CoGAIR il &by, AFPIE ConBIUFAR /5 oo™
havi ng a CHrospising alfyl@gbdydropsrotidesirie swficienty welc Indsedigeitipribgess as

shown in fi g:leévag@kﬁoéur@}fﬂﬁis@anﬂ%Iaﬁélﬂbatiﬁ‘é rﬁhﬁﬁdﬁ_@f‘ovﬁf Rfteke isﬁiél@@lo thh,
i.e. the recg(t:le ratio 1 s 10.021.imé'heltu e reactor 'f I mensi oned so that at

a sul furic d8iRf 88neenky 1183PF BRISWHoyMALS grMplete mixiBg ROsAPERt of 0. 7%
by wei ght arggastagactikes. ltesrsapossiblef tdoffetert the écdfiteptraeodémptising at the

2 5% by wer A AP B3 P e FRAD prflihy iR R el | on 1o
af ter - t r eat id@tpump whicknpenps dhe dggvagerpreduotlle this1eay, tobe camplete

concent [ ati oxfplg diite elearuge prod Rty tRENARGII dhckAfFaAL Gty L r eat ment
has to be |%c%§ased from0Q 5 to 6.4% by \A@l@gﬁt by addition of concentrate,
e, 1.9 t1 PURCSTRING FIdhECANES TRlP AHith (reA aas RIOHUGAS NECBESaRkt or ed | h.
Exanpl e 2: Aceagoidilodalvvetheating véthid mixtdrecl eavage process is carried out in
a manner anal ogous to exanple 1, but part of the m xture of concentrate and
cl eavage product is taken off not at the outlet of the tube reactor but

i nstead, as Tw@oupavagerprgduct to peiriked witartheycongentratecdmprisingnpléylatydr e

cl eavage re j I i | &4 ; f

hi gh-terrpergﬁgf@ égc?%&a%éaéfgéfeﬁ%oé%rﬁﬁﬁ Iggg@l "[hlﬁ gﬁgo\ggggﬁ Fbg‘ﬂ"(%eﬂt%x{%rr%l e 1, the
CHP concentration here is 6.4% so that the same naxi num t enperature of
about 115C is achieved in the high-tenperature cleavage w t hout additi onal
CHP concentrate having to be added. 121



09 MAY 2003 CLAIMS 1. A process for acid-catalyzed cl eavage of al kyl aryl
hydr oper oxi des, conprising producing a m xture of a concengg MAY\@008ei n
said m xture conprises at |east one al kylaryl hydroperoxide to be cl eaved
and a cl eavage product obtained fromthe cl eavage of an al kyl aryl

hydr oper oxi de, di l.ng sa into ast and cIeaV|ng
t he al kyl ary 'ﬂ?ﬁd’i{c?g 09*58@&'%% b)&ﬁ’@PBEﬂ"f%esl R @hlqg’) gﬂ’o@f ngqglﬁ

t enper at ur esprederabhefrpmdctes % oyolveightd in claim 1, wherein the
concentrations of alkylaryt hydroperoxides in the parts of the mxture
imedi ately after divisan of the mxture are Identical. 3. The process as

clai med in cltam ke agaptaggods forctie: cleawags P'EQ%CEW@W%HSW'WM%@P%M des is
cunene hydr opéricefitéte td’rcofﬁbﬁséra‘v‘\céqan@‘iarcdxaalﬁﬁﬁt Ieauﬁﬂmaﬂhﬁ»ouhh@f @H\eﬂ t he

parts of the m xtur after IVISIOI’I xture co

Ciirene hydr oI adudt B hed ciaateBa, Sarial. i BoRoabe rg ety Aromale The
process as ctearntaimihg at lebsai onel OHvgeoup. n tiee casa obthef cledneage oft QHP, theredi at el vy
after divisi ] a

conr entratloﬁeggéqé g%da(?}( é@g@?@%dﬁ%ﬁ%ﬁé%&ﬂ#ﬁgﬁ eﬁ%@gs aﬁ ‘gglérrrgd in
claimi, \Ahe‘#wlﬁloﬁf@mmtgf@ﬁe@ﬂetﬂf@ 8tdlire into at least two parts is
carried out during production of the mxture. 7. The process as clained in

| ai i, wh t he, di f t ) xt t t ts i
carried out HPUBYOrbGAR IREHE: 8 1REVATIEERPLS St Berbrude prodiet Milth: ment of
t he m xt ure Wbilchtthe coheenteaje iomixed loeprotuoa theatritue tpl haved irofher casede in a
reactor. ﬁe%ré’é%)%ﬁé cﬂ%ﬁ#% Wftﬂanl Fét%l ¢t (iiEbﬂone"ﬁ@%%n%l bifof /45 @0 of the

mxturelntoa roducti on of the

m xt ure and 4ir Praferably fﬁemo*r 8 1ct9rﬂ|5ei i HWS@ﬁnahe ra@lagved;rf@r exampleedy of the
m xture for ﬁéifof:hﬁ@bamec&btﬁhemﬁﬁﬁ tﬁé\ﬁlgﬁtﬂsmp@fmbréwdé@ég@ greddet inn at

| east one reagtor S a ee| the

matur e s 18 debavo-di ByRaSiR R Pelor tergulafad a8 ot 1t B e

cl eavage of tempeeatsite cleavagd predydt. Syudn oparoodatida. of 2&etone is descrlbed
for another process for the cleavage of AAHPs in a similar manner, e.g. in
US 5254 751.

In a very particularly preferred embodiment of the process of the invention,
the cleavage product which is obtained from the cleavage of an alkylaryl
hydroperoxide and which is used for producing the mixture of cleavage
product and concentrate is the low-temperature cleavage product from the
low-temperature cleavage of at least one of the parts of the mixture. The
cleavage product used is preferably the low-temperature cleavage product
of a part of the mixture which has been treated at a temperature of from 45
to 90°C. Very particular preference is given to using all of the cleavage
product from the low-temperature cleavage for mixing with the concentrate.

When all of the low-temperature cleavage product is used for mixing the
mixture of cleavage product and concentrate, the process of the invention
is operated so that the cleavage of the alkylaryl hydroperoxides is carried
out in at least two steps, viz.

a) acid-catalyzed low-temperature cleavage of alkylaryl hydroperoxides

in one or more cleavage reactors, with the low-temperature
cleavage product being mixed with a concentrate comprising at least

13



09 MAY 2003 10. The process as clainmed in claim9, wherein the treatnent is
carried out in at |east one reactor which is equi pped Wt hpgMAY 2008y for
renovi ng heat energy. 11. A process as claimed in claim1, wherein the.
division of the mxture into at | east tvvo parts of the mixture is carried

out fromO0.01 to 600 af t er on of . he m xture. 12. The
process as claine concentrate
i ois ARG Y oRgell 30 Prad B A i, 3h
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m xi ng the concentra cl eava Bro uct in aratio 0 from1:50 to

1:5. 14. The proc®dh %@'EI@%‘P&EW‘HCQ':{" Gn i, U eteRCIPrabeinga silizick TR ¢ he

parts of the nbcthgstingsthis gt eithatmisture imttieatacerof from 45 to 90 C for the
cl eavage of at |east one al kylaryl hydroperoxide. 15. The process as
clained in claim14, wherein the part of the mxture is treated at a

t enper at ur e lof theonpBes® 6 (he 16 vemtien pr theeseongentratiome ®f i raliyladyin 14,

wherein the ﬁ Pau neéﬂsﬁrrl]‘ilﬁ E?rﬁng ogkﬁemgﬂdéﬁe é@ﬂbn&d&? ifhRRANARE @6&8&-} ors. 17.

The process treatrpent carried out

in at |east Q"Pﬂ ﬁB‘Sc‘P lsa immediatalyt aftes “ﬂgon'ﬂﬁé %l"?%‘é‘ﬁ% ep)| tBPrRSGC‘?Sﬁ claim
16, wher ei n dfltRe Gheatioads Used irothe syhthasinoBstiathl by the Hoek mobauxe at | east

16, wher ei n THEES By 460 m%%?é%asf%vwén%fﬁh‘iéf%?éi@aa% Vr s have

a t enper at urhyddopérexislece of fromO to 10 C. 20. The process as cI ainmed in
claim1l1, wherein at |east one part of the mxture is treated at a

t enper at ure above 100 C. 23 09 MAY 200
The parts of the mixture immediately after division of the mixture preferably

comprise alkylaryl hydroperoxides, preferably at least cumene
hydroperoxide, in a concentration of up to 25% by weight, particularly
preferably from 5 to 20% by weight and very particularly preferably from 10
to 15% by weight.

The division of the mixture into at least two parts can be carried out during
production of the mixture, after production of the mixture but before a first
treatment of the mixture for the cleavage of at least one alkylaryl
hydroperoxide in a reactor or after production of the mixture and during, but
at least before the completion of, at least one treatment of the mixture for
the cleavage of at least one alkylaryl hydroperoxide in at least one reactor.

The division of the mixture is preferably carried out after the alkylaryl
hydroperoxide to be cleaved has been mixed into the cleavage product and
before this mixture enters a first cleavage reactor. In particular, it can be
advantageous for the division of the mixture to be carried out immediately
after the alkylaryl hydroperoxide to be cleaved has been mixed into the
cleavage product.

Depending on the reactivity of the alkylaryl hydroperoxides added as

concentrate, it can, however, also be advantageous for the division of the
mixture to be carried out after the alkylaryl hydroperoxide to be cleaved has
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21. The process as clainmed in claiml, wherein the part of the mixture is
treated at a tenperature above 130 C. 22. The process as cHMAY 2003cl ai m
1, wherein the part of the mxture is heated to a tenperature above 100 C
in a cleavage reactor by neans of an exotherm c reaction occurring in said

cl eavage rea e nr ne of
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of an al kyl atepist opelclegyags rerstor2 aftermiiés pleavage mixtuce hasiaft atleastaine 23,
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per oxi de con eava roduct e m x ure which
was treated raart af ﬂ@ﬁ&@th?w&hla%aﬁ/@le@@@g@r¢%ct¢>rrsdmadﬁmnoqau)l© in psingipkgei ght .

28. tTh]ge ﬂ] ocmtc@mﬁ \Aﬁwm the fdo?jeﬁbf?QheV\bﬁfc%'sQ ohene ligaartion. A OEH:\éCt of the
part o e m,xture whi.ch re ure ahove

cool ed aftermkﬁ‘@ NG, &ATHRA ! @st%vgpg@é@&y%?@’ryﬁrmap eﬁf%%ﬁ??% wher ei n
t he cl eavageorp:car @thayagef retawrphefbr@fdlvlblenrmf(ttheethurteh|S/\mefetredatoe@sat a
terrperature Cis neutralized prior to cooling. 30. -Ihe process

as clainmed i'n clal 9, wherein the cl eavage product of the part of the
m xture which was treated at a tenperature above 100 Cis neutralized with

a base sel fqg b am{pnt lbgsaﬂ‘rédlﬁutc&ﬂ éﬁbbf\ﬂt %Esﬁﬂé@%'%é@éddélbﬁm offatNaCH,
S o g e Biast RS Lo 08B E b 325t G Miabgos o> ©
hydroperoxide in at least one reactor, the process of the invention is carried
out with a precleavage step in which the mixture is treated in at least one
cleavage reactor at from 45 to 99°C, preferably from 45 to 90°C and very
particularly preferably from 45 to 75°C, for the cleavage of at least one
alkylaryl hydroperoxide. This precleavage is preferably carried out in at
least one reactor which is equipped with a facility for the removal of heat
energy, e.g. a heat exchanger.

Since a part of the mixture to be treated thermally is heated in a reactor for
the thermal treatment of this part of the mixture at above 100°C and the
heat of reaction of at least one exothermic reaction occurring in this reactor
is used for heating the part of the mixture to be treated thermally in the
reactor and preferably at least one of these exothermic reactions is the
cleavage of an alkylaryl hydroperoxide, selection of the point at which the
division of the mixture is to be carried out makes it possible to obtain a
concentration of alkylaryl hydroperoxide in the parts of the mixture, in
particular in the part of the mixture which is to be heated to a temperature
above 100°C, which is just sufficient for the heat energy liberated in the
exothermic reactions occurring in this reactor to be just sufficient to achieve
the desired temperature in the reactor.

Depending on the concentration and amount of the concentrate comprising
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31. The process as clained in claim1l, wherein the cl eavage product which
is obtained fromthe cleavage of an al kyl aryl hydroper oxi dd9 K&Y 2003h i s
used-for producing the m xture of cleavage product and concentrate is the
deavage product fromthe treatment of at least one of the parts of the
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hydroperox e may f example, "Cumene ydroperoxude sec-

butylbenzene hydroperoxude, and also substituted alkylbenzene
hydroperoxides or alkyl hydroperoxides of other aromatics such as
naphthalene. The process of the invention is preferably used in cleavage of
alkylaryl hydroperoxides in which the cleavage is an exothermic reaction. It
is also possible to use the process of the invention for the cleavage of
concentrates which comprise more than one alkylaryl hydroperoxide. In this
case, at least one of the cleavage reactions has to be an exothermic
reaction. The process of the invention is very particularly preferably used in
the acid-catalyzed cleavage of CHP into phenol and acetone with
combined thermal after-treatment of the cleavage product.
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continuously.

The process of the invention can be carried out so that the acid-catalyzed
cleavage of alkylaryl hydroperoxides occurs in a homogeneous phase or in
a heterogeneous phase. If the low-temperature cleavage is carried out in a
heterogeneous phase, it is necessary for a heterogeneous catalyst also to
be present in the high-temperature cleavage. If the process is carried out
so that a precleavage step takes place, a heterogeneous catalyst also has
to be present in the precleavage step. Catalysts which can be used in a
heterogeneous or homogeneous phase are all catalysts described in the
prior art. The cleavages in the process of the invention, i.e. the
precleavage, the low-temperature cleavage and the high-temperature
cleavage, are preferably carried out in a homogeneous phase.

Sulfuric acid is preferably used as catalyst for the cleavage of alkylaryl
hydroperoxide or of CHP. The mixture preferably has a sulfuric acid
concentration of from 50 to 1000 ppm by weight. The catalyst is preferably
added to the cleavage product used for producing the mixture.

It can be advantageous to alter the acid activity, i.e. the acid strength, of
the part of the mixture which is fed to high-temperature cleavage. The acid
strength is dependent on the acid concentration and the concentration of
water in the cleavage mixture. The higher the water content of the cleavage
mixture, the more acid has to be added to the mixture to achieve the same
acid activity, with the acid strength being proportional to the square of the
water concentration. Thus, for example, the acid strength of a cleavage
mixture solution containing 200 ppm by weight of sulfuric acid and 2% by
weight of water is only about one sixteenth of the acid strength of a
cleavage mixture solution containing 200 ppm by weight of sulfuric acid
and 0.5% by weight of water.

The ideal acid strength and thus the ideal composition of the mixture, or of
the parts of the mixture, in terms of the acid concentration and water
concentration can be determined by simple preliminary tests. In the case of
mixtures having a water concentration of typically up to 2% by weight, a
sulfuric acid concentration of from 100 to 500 ppm by weight in the mixture
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strength, it is usual to add further sulfuric acid. To lower the acid strength, it
is possible to add a base, e.g. sodium phenoxide, ammonia or sodium
hydroxide, or water to the mixture. Preference is given to adding water to
the mixture.

An apparatus and a process according to the prior art are shown in fig. 1.
Different embodiments of the process and apparatus acéording to the
invention are depicted by way of example in figures 2 to 5, without the
process or apparatus being restricted to these embodiments.

Fig. 1 schematically shows a process for the cleavage of CHP according to
the prior art (DE 100 21 482). A concentrate comprising CHP to be cleaved
is fed via a line a into a first reactor, the cleavage reactor. The cleavage
reactor R1 does not have to be only one reactor which can, for example, be
configured as a tube reactor with recirculation or as a backmixed
apparatus,; it is also possible for the cleavage reactor to comprise a plurality
of reactors connected in series. The cleavage product leaving the cleavage
reactor is, in the case of a tube reactor, at least partly recirculated via a line
¢ to the cleavage reactor. When using a homogeneous catalyst, this can be
introduced into the cleavage product via line s. Part of the cleavage
product mixture is conveyed via line b into a second reactor R2 in which
the thermal after-treatment takes place. Upstream of the reactor R2,
cumene hydroperoxide (CHP) and optionally water (H20) can additionally
be fed via two lines into the cleavage product mixture. The thermaily-
treated cleavage product mixture leaves the reactor R2 via line d and can
be passed to work-up.

Fig. 2 schematically shows a process according to the invention for the
cleavage of CHP. A concentrate comprising CHP to be cleaved is fed via
line a into a mixer M where it is mixed with the cleavage product ¢ from the
reactor Ra to form a mixture. When using a homogeneous catalyst, it can
be introduced via line s into the cleavage product c¢. Part of the mixture
from the mixer M is fed into a first reactor Ra, the low-temperature
cleavage reactor. The low-temperature cleavage reactor Ra can be not
only a single reactor which can, for example, be configured as a tube
reactor with recirculation or as a backmixed apparatus, but the low-
temperature cleavage reactor can also comprise a plurality of reactors
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low-temperature cleavage reactor is, in the case of a tube reactor,
recirculated through line ¢ via the mixer M to the low-temperature cleavage
reactor. Part of the mixture is, before the mixture enters the reactor Ra
branched off via line b’ and fed to a second cleavage reactor Rb, the high-
temperature cleavage reactor, in which the thermal high-temperature
cleavage takes place. Upstream of the reactor Rb, water (H,0) can
optionally be introduced via a line into this part of the mixture. The high-
temperature cleavage product leaves the reactor Rb via line d and can be
passed to work-up. Heat can be removed from the high-temperature
cleavage product by means of the heat exchanger W. A base B can
optionally be added to the high-temperature cleavage product before it
enters the heat exchanger.

Fig. 3 schematically shows a further embodiment of the process of the
invention for the cleavage of CHP. A concentrate comprising the CHP to be
cleaved is fed via line a into a mixer M where it is mixed with the cleavage
product ¢ from the reactor Ra to form a mixture. When using a
homogeneous catalyst, this can be introduced via line s into the cleavage
product c. Part of the mixture from the mixer M is fed into a first reactor Ra,
the low-temperature cleavage reactor. The low-temperature cleavage
reactor Ra does not have to be only a single reactor which can be
configured, for example, as a tube reactor with recirculation or as a
backmixed apparatus; it is also possible for the low-temperature cleavage
reactor to comprise a plurality of reactors connected in series. The low-
temperature cleavage product leaving the low-temperature cleavage
reactor is, in the case of a tube reactor, recirculated via line ¢ to the mixer
M. Part of the mixture is conveyed from the mixer M via line b’ to a second
cleavage reactor Rb, the high-temperature cleavage reactor, in which the
high-temperature cleavage takes place. Upstream of the reactor Rb, water
(H20) can optionally be introduced via a line into this part of the mixture.
The thermally cleaved high-temperature cleavage product leaves the
reactor Rb via line d and can be passed to work-up. Heat can be removed
from the high-temperature cleavage product by means of the heat
exchanger W. A base b can optionally be added to the high-temperature
cleavage product before it enters the heat exchanger.

Fig. 4 schematically shows a further embodiment of the process of the
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cleavage product ¢ from the reactor Rax to form a mixture. When using a

homogeneous catalyst, this can be introduced via line s into the cleavage
product c. Part of the mixture from the mixer M is fed into a first reactor
Rax, the low-temperature cleavage reactor, which is divided into a region in
which precleavage takes place and a region in which the low-temperature
cleavage is carried out. The low-temperature cleavage reactor Rax can be,
for example, a tube reactor. The low-temperature cleavage product leaving
the low-temperature cleavage reactor is, in the case of a tube reactor,
recirculated via line ¢ to the mixer M. Part of the mixture from the
precleavage step in the low-temperature cleavage reactor Rax is conveyed
via line b’ to a second cleavage reactor Rb, the high-temperature cleavage
reactor, in which the high-temperature cleavage takes place. Upstream of
the reactor Rb, water (H,0) can optionally be introduced via a line into the
part of the mixture coming from the precleavage step. The thermally
cleaved high-temperature cleavage product leaves the reactor Rb via line d
and can be passed fo work-up.' Heat can be removed from the high-
temperature cleavage product by means of the heat exchanger W. A base
B can optionally be added to the high-temperature cleavage product before
it enters the heat exchanger.

Fig. 5 schematically shows a further embodiment of the process of the
invention for the cleavage of CHP. A concentrate comprising the CHP to be
cleaved is fed via line a into a mixer M in which it is mixed with the
cleavage product ¢ from the reactor Ra3 to form a mixture. When using a
homogeneous catalyst, this can be introduced into the cleavage product ¢
via line s. The mixture from the mixer M is fed into a first precleavage
reactor Ra1. Part of the mixture leaving this reactor is transferred to a low-
temperature cleavage reactor Ra2 and the mixture leaving this is in turn
transferred to a second low-temperature cleavage reactor Ra3. The low-
temperature cleavage product leaving the low-temperature cleavage
reactor Ra3 is recirculated via line ¢ to the mixer M. Part of the mixture
from the precleavage step, which comes from the precleavage reactor Ra1,
is conveyed via line b’ to a high-temperature cleavage reactor Rb in which
the high-temperature cleavage takes place. Upstream of the reactor Rb,
water (H20) can optionally be introduced via a line into this part of the
mixture from the precleavage step. The high-temperature cleavage product
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passed to work-up. Heat can be removed from the high-temperature
cleavage product by means of the heat exchanger W. A base B can
optionally be added to the high-temperature cleavage product before it
enters the heat exchanger.

Example 1: According to the prior art

20 t/h of a concentrate having a CHP content of 68% by weight are fed into
a cleavage process as shown in fig. 1. The amount of recirculated cleavage
product is 210 th, i.e. the recycled ratio is 10.5. The tube reactor is
dimensioned so that at a sulfuric acid concentration of 320 ppm by weight,
a water content of 0.7% by weight and a reaction temperature of 50°C, the
CHP concentration at the outlet of the tube reactor is 0.5% by weight and
the DCP concentration is 5.1% by weight. To be able to operate the
subsequent thermal after~treatment at a temperature of, for example,
115°C, the CHP concentration of the cleavage product stream to the
thermal after-treatment has to be increased from 0.5 to 6.4% by weight by
addition of concentrate, i.e. 1.9 t/h of a 68% strength by weight concentrate

have to be metered in.

Example 2: According to the invention

A cleavage process is carried out in a manner analogous fo example 1, but
part of the mixture of concentrate and cleavage product is taken off not at
the outlet of the tube reactor but instead, as shown in fig. 2, prior to entry
into the low-temperature cleavage reactor installed as circulation reactor
and fed to the high-temperature cleavage. Under the conditions described
in example 1, the CHP concentration here is 6.4%, so that the same
maximum temperature of about 115°C is achieved in the high-temperature
cleavage without additional CHP concentrate having to be added.

21



10/ <10% & () - } FI JKLXbC 10f 109& ()-f 109 ()-F"109%& ()- 10 10 10;
109&' ()-S, 109& ()- !"#$0TbC 10yf 10%&' ()-109& ()-,Y", 109%& (09 MAY 20030&<
109& ()-f8109%& ()-TdYNC 10 10 10 109< 109& ()-, 3109%& ()-, (109%& ()-Y

CLAIMS

1. A process for acid-catalyzed cleavage of alkylaryl hydroperoxides, comprising producing a
mixture of a concentrate wherein said mixture comprises at least one alkylaryl hydroperoxide to be
cleaved and a cleavage product obtained from the cleavage of an alkylaryl hydroperoxide, dividing
said mixture into at least two parts, and cleaving the alkylaryl hydroperoxides in sald parts in
parallel at different temperatures.

2. The process as claimed in claim 1, wherein the concentrations of alkylary! hydroperoxides in the
parts of the mixture immediately after division of the mixture are identical.

3. The process as claimed in claim 1, wherein at least one of the alkylaryl hydroperoxides is
cumene hydroperoxide.

4. The process as claimed in daim 2, wherein the parts of the mixture immediately after division
of the mixture comprise cumene hydroperoxide in a concentration of up to 20% by weight.

5. The process as claimed in daim 4, wherein the parts of the mixture immediately after division
of the mixture each comprise cumene hydroperoxide in a concentration of from 10 to 15% by
weight.

6. The process as claimed in daim 1, wherein the division of the mixture into at least two parts is
carried out during production of the mixture.

7. The process as claimed in claim 1, wherein the division of the mixture into at least two parts is
carried out after production of the mixture and before a first treatment of the mixture for the
cleavage of at least one alkylaryl hydroperoxide in a reactor.

8. The process as claimed in claim 1, wherein the division of the mixture into at least two parts is
carried out after production of the mixture and during and before completion of at least one
treatment of the mixture for the cleavage of at least one alkylaryl hydroperoxide in at least one
reactor.

9. The process as claimed in claim 8, wherein the mixture is treated in at least one reactor at from
45 to 75° C for the cleavage of at least one alkylaryl hydroperoxide.
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10. The process as claimed in claim 9, wherein the treatment is carried out in at least one reactor
which is equipped with a facility for removing heat energy.

11. A process as daimed in claim 1, wherein the division of the mixture into at least two parts of
the mixture is carried out from 0,01 to 600 seconds after production of the mixture.

12, The process as claimed in claim 1, wherein the mixture of a concentrate comprising at least
one alkylaryl hydroperoxide to be cleaved and a cleavage product is produced by mixing the
concentrate with the cleavage product in a ratio of from 1:100 to 1:1.

13. The process as daimed in claim 12, wherein the mixture of a concentrate comprising at least
one alkylaryl hydroperoxide to be cleaved and a cleavage product is produced by mixing the

concentrate with the cleavage product in a ratio of from 1:50 to 1:5.

14. The process as claimed in daim 1, wherein at least one of the parts of the mixture is treated
at a temperature of from 45 to 90° C for the cleavage of at least one alkylaryl hydroperoxide.

15. The process as claimed in claim 14, wherein the part of the mixture is treated at a
temperature of from 45 to 75° C.

16. The process as claimed in claim 14, wherein the treatment is carried out in at least two
cleavage reactors.

17. The process as claimed in claim 16, wherein the treatment is carried out in at least three

cleavage reactors.

18. The process as claimed in claim 16, whereln the cleavage reactors are connected in series and
have at least one facility for removing heat energy.

19. The process as claimed in claim 16, wherein the temperatures in at least two of the cleavage
reactors have a temperature difference of from 0 to 10° C.

20. The process as claimed in claim 1, wherein at least one part of the mixture is treated at a
temperature above 100° C.
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21, The process as claimed in claim 1, wherein the part of the mixture is treated at a temperature
above 130° C,

22. The process as claimed in claim 1, wherein the part of the mixture is heated to a temperature
above 100° C in a cleavage reactor by means of an exothermic reaction occurring in said cleavage
reactor.

23. The process as claimed in claim 22, wherein one of the exothemmic reactions occurring in the
cleavage reactor is the cleavage of an alkylaryl hydroperoxide.

24, The process as claimed in claim 23, wherein the exothermic reaction is the cleavage of
cumene hydroperoxide.

25. The process as claimed in daim 20, wherein water is added to the part of the mixture which is
treated at a temperature above 100° C.

26. The process as claimed in claim 20, wherein, in the cleavage of cumene hydroperoxide, the
residual dicumyl peroxide content of the cleavage product of the part of the mixture which was
treated at a temperature above 100° C is from 0.001 to 1% by weight.

27. The process as claimed in claim 26, wherein, in the cleavage of cumene hydroperoxide, the
residual dicumyl peroxide content of the cleavage product of the part of the mixture which was
treated at a temperature above 100° C is from 0.01 to 0.1% by weight.

28. The process as claimed in claim 20, wherein the cleavage product of the part of the mixture
which was treated at a temperature above 100° C is cooled after the treatment.

29. The process as claimed in claim 28, wherein the cleavage product of the part of the mixture
which was treated at a temperature above 100° C is neutralized prior to cooling.

30. The process as claimed in claim 29, wherein the cleavage product of the part of the mixture
which was treated at a temperature above 100° C is neutralized with a base selected from the
group consisting of aqueous solutions of NaOH, aqueous solutions of sodium phenoxide, organic
solutions of NaOH, organic solutions of sodium phenoxide and mixtures thereof.
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31. The process as claimed in claim 1, wherein the cleavage product which is obtained from the
cleavage of an alkylaryl hydroperoxide and which is used for producing the mixture of cleavage
product and concentrate is the cleavage product from the treatment of at least one of the parts of
the mixture.

32. The process as claimed in daim 31, wherein the cleavage product is the cleavage product of a
part of the mixture which has been treated at a temperature of from 45 to 90° C.

33. A process for preparing phenol by ceavage of cumene hydroperoxide, which comprises
producing a mixture of a concentrate comprising at least one alkylaryl hydroperoxide to be cleaved
and a cleavage product obtained from the cleavage of an alkylaryl hydroperoxide, dividing this
mixture into at least two parts and cleaving the alkylaryl hydroperoxides in these parts in parallel
at different temperatures.
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