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Bi s(4-hydroxyaryl)al kanes -1 PCT/ EP0O0/ 12324 The present application

relates to a WPOA&4f or produci ng hi gh-purity bis(4hydroxyarRGHERA4R24

from adduct s of bis(4-hydroxyaryl)al kanes and aromati ¢ hydroxy conpounds,
-whi ch are obtained by acid-catal ysed reactlion of the aromatic hydroxy

conpounds with ketones. Bisphenols, as condensation produc’m,mmﬂm,@MMMS and
carbonyl conpounds, constitute starting materials or inter ucts
for the pr odm{si'@:(gfoﬁaﬂ]ﬁﬁd@gge of commercial products. O =pakd+i cul ar
industrial signrfrcance 1s € condensation product fromthe reaction

bet ween phenol and acetone, 2, 2-bis(4-hydroxyphenyl)propane (BPA). BPA
serves as the,starting material for the p ti val ] - i £
raterials . o Phtsen? sPBGHIGH i (2p) PRRES' B0 fleutlid g BanYTIAE

pol ysul f ones gacoxvagifaliesephemodddion Babiehlgdokgaihslkards and aporedtridroxyused

in the production of epoxy resins and pol ycarbonates. Industrially rel evant

BPA prodict i cPmroundy whiek aknebipingd Pyarcid-saalysed reacen f ithe atomajis dydroxy
reaction of p . , Wherein a phenol -acetone ratio preferably
greater than %%%%ngg;‘gletg%g{?ﬁ?%hed in the reaction. The acid catal ysts used
may conpri se both honbgeneous and het erogeneous Br~rnsted or Lew s acids,

such as for exanple strong m neral acids.such as hydrochloric ar sulfuric
acid. Gel °F or HBHenRise Ao SRHISHAUOR rodib £of @w&e@mﬁmﬁwny@?ww@ﬁecqné%_ It
(acidic ion exghapgpiiehald® MiRHREAR ¥rodaad foV e pPiRRAbn (T 4 9AEE Bshgdi &
acetone in the presence of acid catalysts, a product m xture arises which
primarillQ conteammerciBPprasindtswaf particilar addstriabsignificamneds theerdngdersatipn praduct
optionally acgtong. In additjon typical condensat,.pq. ction.by-pr cts
arise in snal Eor&ugﬁt_fe?f’té%n, bg cei?naéﬁ)?‘(gf f@ga?&?fb 222 2Bl RGroR b H PR

2- (4- hydr oxy ptEpm)l BPA: fetvéry s theystdreiny m426r0) SF0E tHeOpriod BRivN, ofSvdiiduk tpalyeseric

i ndans, hydroxyphenyl indanols, hydroxyphenyl chronmans, substituted

xant henes andmasFialshsughl 9s,cEvdersaie.c peiyaviaies, ealyethenmides gplyswifenes nakly |
rings in the : [T de msksie Lid ~i=q AR%

PCT/ EPOO | 232’%8{1‘%%# gé%cgove-mngén COnes Sb?-‘%%ﬁ%’]git’ﬂé’,dsgg ‘A/\A\geﬁ’]’és Wgtéé)rf P Renol
and acetlbne, riesipsand pdlgcabhonands. | ity of BPA for the production of polyners
and have to be separated off by suitable processes. High purity levels are
required of the raw material BPA in particular in the production of

pol ycar bonat epdfstmgy raréviad BRA tﬁfbﬂlﬁét‘i& HBthaas aRkUEddwi B BRAva88d Bh ltise hdie
separation of BPA fromthe reaction mxture in the formof an approxi nately

equi nol ar  cr yeatalysedrsactivan ft Phane hagsh asetnep yhetsin iarhesel-pagtonecratie inseerably
mxture, wt %ﬁ%ﬁﬁ?ﬁlﬂhﬁﬁoégggg%ﬁtinqg% FETQCt%rY Sf[tl'xglalcldsga(?al%s Asdd 1¥1§§ @J)mprise

suspensi on. pheno crystals are then
20 both homogeneous and heterogeneous Brensted or Lewis acids, such as for example

strong mineral acids such as hydrochloric or sulfuric acid. Gel-form or macroporous

sulfonated cross-linked polystyrene resins (acidic ion exchangers) are preferably used.

When phenol is reacted with acetone in the presence of acid catalysts, a product
25 mixture arises which primarily contains BPA and water, in addition to unreacted
phenol and optionally acetone. In addition typical condensation reaction by-prqducts
arise in small quantities, such as for example 2-(4-hydroxyphenyl)-2-(2-h};droxy-
phenyl)propane (o,p-BPA), substituted indans, hydroxyphenyl indanols, hydroxy-
phenyl chromans, substituted xanthenes and more highly condensed compounds

30 having three or more phenyl rings in the molecular framework.
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10 separated fromthe liquid phase by a suitable apparatus for solid/l}eui gy
~separat’ion, such as a rotary filter or centrifuge, and fed to a further -
‘purificati onweaysl0adduct czystals thus obtained typically BSHESPYI2324
purity of > 99 %BPA relative to the mnor constituents with a phenol
-content of approximately 40 % By washing2with 15 suitable sol utions, which
typically contain one or nore conponents fromthe group conprising acetone,
wat er, phenol, BPA and m nor constituents, the adduct crystals may be
relieved of t A A , hd@enuishvager, phéllang icetosié,rigpair(thet her
i quor) ari sﬁ(r?llg %ﬁ??ﬁ?ggﬁgﬁ Pgﬁliug@sgpareati on cor?t ains 20 phenoIﬁ?mBPA,

wat er arisi nguiahilitygofi BRAr fondhé produgtier of peymereenhbavmhip hasepasated ofehXed

content of the. m,nor constit.uents.typicall {:Sisn i . ction.
Thi s ot her ISPYRRY REPYSeEHH i}g‘gﬁeﬂ“g%clgvClﬁt%gtrﬁ@lfegag{?%%r%giggépg{ or etrlhto
mai ntai n t he faatcalarin thedrbduetibd 0fpolybarbagdtel i on exchangers, water which
arose previously is renoved by distillation, wherein acetone which may

still beSpresent is also renoved fromthe 25 nother |iquor. The dewatered

reaction streR ko3 3P LWAARE ubnk BRARLS BEA ekift ROCHAaRAGIARA BB BEC

fed back int feaction u a y, water "and acetone may al so

be renmpved wheddtivnGhixtute fArthe oo b labpdokimatelyi eguirhaap erysailinengidsctswighsi on
crystallisation of the BPA phenol adduct, Duri nﬁht he OVE- mgntd'goneg .

di stillation Rheadlsby scaolngs ok the 5¢ACHBN HPULEN VI, the, BEAURReR0) 2AdYEY PPGE rmy
al so be 30 s : f 11S &y hON: endl~ adduet 1914468424 -3

PCT/ EP001123203%6%2%$ gﬁl %%X}é%%lo%‘?gg'% g%bx\?\}i ;1‘ ﬁe s%ghrpgle?dgc iaérk(l:uucfa%ry%]gnet hod is

t hat t he0 contseparstedffrdmy phediquids phdse BijAa snisehle tapparatas fof seliddiguid separatien,

fecircul ated stream and ad to deactivation of .the catalys ystem 1In
order to prev¥fit a%?(ﬁ%%‘%’ié} T QE &t imﬁSf]?ﬁ eﬁgﬁr%ﬁ%at%ﬁéﬁkaéi n the
recirculated stream sone of the recirculated streamis 5 renoved fromthe
process chain as so-called BPA resin, optignally after partial or conplete

recovery of phédust ciyytals thus phtained sYPicaly-fxdibif @avnqytofr?a%ﬁ’o%é%rre%vam eous
(0 Pase e aRing? chnfiraddhewiicl DR Sikefit b AMbRLANAD 48 Jio By RRGEIERAmI |

filled wth acid i on exchanger ter s Separati"on and before
or aftensthe sftpbleabluionsf whiah eypieaity casaidusle @oaden@mplnests frim the group

general |y operated, at higher tenpera than the reactjon unjt. In this
r ear r angement RS IEREF NN Y 2ffiTe nPL#%‘?‘%@ﬁgi’?‘ir‘Bﬁg?nsgg’r?E{so?het uf ?‘%’Ftaﬂ
constituents gf, BPAIRLAHSCIneIMiRLRS 8fherind th AR suefté cul ated streamare

i sonerised to form BPA, such that the total BPA yield may be increased. 15

The BPA/ phenol adduct crystals obtained subsequent to the above-descri bed

suspension crystal|j i e Lon .S i on: and. i L ouid,.:
separati on ar%1§ Zigh{di?#%a?x? ﬁgi;m%éarlllﬁ%gﬁdhgﬁg s(?'gggs ?&ﬁlé%é;& ggeggl%glrngwiogﬁn})sf
phenol aod opglienokl BRAa waetuatisiop durirghehe oeacenn,r ahieactedfacetoner and has an

constituents js achieved. g Thus, the. adduct .cg stals of. p%&l ol ani c
sol vents, wat'@FregtedrioRteHt &5 sy minas AT PP a§‘51n'$ecﬁ'ﬂ_ Semay peocuction.
fecrystal | i sefinby,HGPRMDE ARedth Y8t back3hioORe réiktiSE LB InGtd&tiol intain the
solvents, it 1s also possible to separate off wholly or in part the phenol

present in thetalpduedtivityyesitle acid foneexshangsrs, wraterwhiely aosernraviqusly is serppyed
ot Bt RSN ark 5B R B ATk TR it P
25 mother liquor. The dewatered reaction stream thus obtained is replenished with

phenol and acetone and fed back into the reaction unit. Alternatively, water and

acetone may also be removed wholly or in part by distillation prior to performing

suspension crystallisation of the BPA phenol adduct. During the above-mentioned

distillation steps, some of the phenol present in the reaction solution may also be

30 separated off by distillation.



Alternatively, the phenol may also be removed fromthe adduct crystal § 7oyt 780k
‘nmelting processes. However, during these processes, the BPA is_subj ect2 to

el evat ed 30 twopE4@dures, which results in unwanted BPA di ss@&Tg"t}?‘){]fﬁz}" 4y

~r f; a; ML, f[i( ) 1 s~"~~E ~"U-1U,. WO 011 46104 PCT/ EPOOI 12324 -4 The
-obj ect was therefore an opti m sed process3f-or separating adducts of

bi s(4hydroxyaryl)al kanes and aromati c hydroxy conpounds, in which the

bi s(4hydroxyaryl ) al kanes (bi s(4-hydroxyaryl)al kane/ aryl hydroxy adducts) are
obtai ned in M ahl v, SsbOalld with kudlPs réteulaen niahedlist thaf thelvoatenty efcly- may

be achi eved by speci al arrangenment 'and procedure. The inventio

theref ore pr grodiess bfid@R4s eroduction earerinereased ) invghe Hregirenlated |srr3§mowc{]iﬁaf' 90

ti [ t ed f ti i - '
e[ hydr oxipacianap e Sae oy SER" M B Bl LR LoblaRor T om
bi s( 4- hydr oxyampl )cBhitaasé ah whweiesurated dtreirs, s@ie hef el feeilculmeérstream is

product -protective conditions and separated fromthe argmatjc %&drox& 15
conpounds. | rremopecfrony tht progessi ¢hain as EQQaIMdSPEAhSFdW@WBﬂ%*H& ¥ s

separated off fr 2, 2-bi s(A4- hydr, - ) pr opane/ phenol adducts in the
desor ber (1).°°fﬁ)?{)p8§%crpb’ﬁyoént%h§x%§ fogirlrgdgx%l'n the desorber (1). The phenol is

separated off and the final BPA product is obtained as a bottom product.
The desorber ( 1 ) preferably copsists of tube bundl t _exch er.s.

These tube buRddditisait kasanalgerdvantageqys YRS Bﬁ‘f‘l & aﬁrﬁﬁ%é‘?ﬁ"‘iﬂ%ﬁ?"g‘hﬁ‘%ﬁd
provided at thei ! V\fe%n [t tihi MMIPSith0fci@O7dH @%ichanigar \iftef NsofidNiQuid
i nert gas, intjﬂgdélrgpi gu ar Blr?ﬁ’e{n?é(g%en,l IS int_rlodu((::led. The _galsg is pref e,ra%_l y
reci rcullat ed. separafitne atbhe¢forxartediey re separation efiwatey any resigyakacgioney This ppg1s

outer jacket. The spaces petween.the heat exchanger. S i t he
product side %ﬁ“?ﬁllé(@pﬁmt?&jitﬂﬂmg?eé§emp-er€t§1feéa{ﬁﬂ t}«g‘f .rgalcr%lg}‘ %?gdlﬁlgtp %c'jﬁ%&n%gg mg#}t t he
desorber is ngjinlyadbi [thehrdditing i Brilftiond,neorabiestokhe afiaer doastithérsl off BPA
arrives with the gas at condensers (2) and is then fed to %Eg‘ ph n%l

col | ecting r eprodvation(@psent in the recirgulated fsfregunfare.jsomeriged to fq ’IS“% at
01146104 -5 PCI/ EP, 3 T ving the condensers (2) and
separators (3 eit‘%ﬁaglrg{é%ﬁéglr@ C egggrgé&?h a scrubbing tower (4) and
optionaliky a filter (5) and punped back into the desorber via

The BPA/phenol adduct crystals obtained subsequent to the above-described

suspension crystallisation of the reaction solution and solid/liquid separation are fed to
further purification stages, wherein separation of phenol and optionally a reduction in

the concentration of minor constituents is achieved.

20
Thus, the adduct crystals of phenol, organic solvents, water or mixtures of the above-
mentioned solvents may be recrystallised by suspension crystallisation. By selecting
suitable solvents, it is also possible to separate off wholly or in part the phenol present
in the adduct crystals. The phenol which may remain in the BPA after recrystallisation
25 is then separated off completely by suitable methods involving distillation, desorption

or extraction.

Alternatively, the phenol may also be removed from the adduct crystals by melting
processes. However, during these processes, the BPA is subject to elevated

30 temperatures, which results in unwanted BPA dissociation.



conpressors. 5 To maintain a l'ow oxygen content in the recircul ated sty gan
~make-rup-gas is preferably supplied constantly. The invention also provides
‘a process forwpepawaidi ng bi s(4- hydroxyaryl)al kanes from adducP€T/EP00/12324

bi s(4- hydroxyaryl ) al kanes havi ng aromati ¢ hydroxy conpounds, which is 10

- characterised in that the crystallised, fi4tered-off and purified

bi s(4- hydroxyaryl) al kane/ aryl hydroxy adducts arising during the process
are nelted under productprotective conditions and separated by distillation
and/ or desorptjon,fr mat ] c b i (d(3.
preferably pe&b%r%etﬂ:?irur’\&sg@ée%éfgremé?/ ?ﬁgﬁs?ﬁér%%gbﬂg éptaﬁ%tﬁlgrs g@rr(g{c?sf: bﬁ%%(gxy
conpounds Iieﬁydiﬁkﬁmyﬁﬂkm ahd aropiatice hydrbxgniconhpoemds, in which the bis(4-

2, 2- bi s(4- hydroxyphenyl ) propane is separated off from ' . .

2. 2-bi s(4- hydhwé«ypmgﬂ}weéﬁhw&-bu@ﬁéyafxﬁdg@%@%d@é%aﬁdéw%aﬁes°bp5?‘8?%?‘hb| y
perfornmed by ﬂ%ﬁﬁf@rk%&xn.omi onal Iy preceded by distillation. A m xed
crystal nelt w phenol content of from40 to 5 % preferably 20 to 10
% partidularly preferably 15 to 10 % is preferably fed to the desorber.

25 The tenperature of the ne in.the desorbper .i.s neral | y.160C to ' 210C,
preferably 178das5opbREN fﬁﬁﬁ“{ fthéhﬂ‘é? S'Ei’c K:liied %a‘fbé%vf.g H SREGTA) BFAPE ™Y ng
preferably eshﬁ)%a‘ﬁlged by the in-flowing nelt and external heating neans.

The heating surfaces of the external heating neans are preferably at from

165C to 230C, in particular 185 30 to 200C. t f, Srl7n (y .. " C
ot -a ~I VL. i

~ (1

MO 01146104 PCT/ ER00/,12324 T t ; :
i ntroduced i nt'8°t'AE 830@5@?“5%&%‘9%5 S}ee %er %%?y(ﬁ?%rg%?glr% ‘&,éboz{ 8g§86tlor¥8}mllln
particul@ 15Q@ptordd9 dohneqted upBiraain BRAcphating bistetugdronaryl)alkanehfromalsis(s
pr ef er abl y adjhusted b reheating to tenperatures above 160C to 230C, 5 in
particul ar tohydiesarxDakkane/aylhydeoxyRAdd8el& prior to entry into the
desorber. The gases introduced are inert, preferably oxygen-free gases, in
particular nitrogen. The gas is preferably recircul ated after desorption by
cool i ng and sé&fiagthisndevice, Hes(@FHododxyaifo)aikane/anylaydroxye agdects smpy diee mebied

bbed and cl d filtration. ..A 10 ' f f ' 1
S5 %1 s prof GPae POAELRIRELGCT PO POR TOOod St WAt O CouIERRY Y o

recircul gf ed %fnga{ﬁ@houl d preferably have an oxygen content of bel ow 10
ppm preferably ppm particularly preferably 1 ppm 15 Abraded netallic
and ceranm c solid material is preferably renoved fromthe

In a preferred embodiment, 2,2-bis(4-hydroxyphenyl)propane is separated off from
2,2-bis(4-hydroxyphenyl)propane/phenol adducts in the desorber (1).

20 Desorption is performed in the desorber (1). The phenol is separated off and the final
BPA product is obtained as a bottom product. The desorber (1) preferably consists of
tube bundle heat exchangers. These tube bundle heat exchangers are in particular
arranged upright and provided at their lower part with a number of nozzles, via which
a hot inert gas, in particular nitrogen, is introduced. The gas is preferably recirculated.

25 The heat exchanger is heated (6) by tubes and via the outer jacket. The spaces
between the heat exchanger tubes are filled on the product side withr ceramic spheres

(steatite). The product chamber of the desorber is mainly filled with liquid.

The phenol, once distilled off, arrives with the gas at condensers (2) and is then fed to

30 the phenol collecting receiver (3).



recircul ated gas streamin sintered filter cartridges. _. Cooling of ttheM&i 1l

~gas (optionally incl. phenol injection) proceeds in such a t

‘product mhicﬁwéﬂy“884evaporate in the cooled gas streamis ﬁ§¥n@§%@g£§éd on
t he cool er surface of the condenser and the apparatus, piping and neasuring
- means installed downstream The nelt flowS3to and fromthe desorber is
preferably filtered. 25 The level in the desorber is preferably set at
10-15 crn above the inlet and the packing. The gas is preferably conveyed
through a despgbgss fdalingdthei déondpmels (@) aidasepasdtoisb@) ds preferblyanttanal il @s
open at the bottomin counterflow to the nelt flown fron1tagﬁ;o %0 .
bottom ', SFrubbing tpwer (4)-and opgonally # filter (D@ng PRPES apCn RS eRoBsn Vithe
nunber of no%%h@ﬁmﬁ&sthe di stributor tubes anpbunts to preferably 800 to
1500 per nz O ross-sectional area. An excess pressure of 15 to 25 nbar is
preferably established at the top of the 5 desorber. The residence tine of

the product nelt i.n the ?esorber anounts, preferably to | ess tgﬁm 30 m ns.
10 The ihventiormapiaiher 19 RAYgeR %PHEFé‘&i‘BethFoFecgﬁ‘blé?egt §UFR3m, make-up gas 1S

bi s( 4- hydr ox Eﬁéagb fisd agsktafirmat i ¢ hydroxy conpounds from
bi s(4- hydr ox ary}- g’%é&ﬁe?aryl hydg’giy adducts, characterised by a desorber,
whi ch contai ns tube bundl e heat exchangers and wherein the spaces between

t he heat exchanger tubes are filled on the product .si i 1L
spheres (st egﬂf"t 1oy enhoR @ﬁ%pﬁ)r"é%‘ﬁci PIOK Sﬁb@? sﬁ:gr ' nql§4glslp¥8ex&g%§)t%wsqg?@ and
15 wherei n t hRidhedlor SxENaYERXFaB RIkahEAROeEE bidfatibthyarskydompotads, athithii r

| oner part with a nunber of nozzles, via which a hot inert g

as, in
particul@r nicheragtenisedrdy that the coutadlised, hidtoredpfh and anifiedr bigidydrorgrylire
phenol, once gistill , the. . _
collecting r eaf:ﬂéalm\?yearr?'lggcrlfﬁge(&t aecgﬂ?ﬁe%}g "%a%t“%‘g%? R%&ﬁlgﬁg%%e glgéritﬁgb%pgg\)/\deurd
connect ed t o prbecivecniditalsland sepugated dg idistillatiordaraipér deserptiyn frioht the ardroatic20

cl eaning the gas | eaving the condensers and separators and a neans of
returning t hegEN@RRIBNdesorber. In Fig. 1, the reference nuneral s denote
as follows: (1) desorber 25 (2)cool er(3)phenol outlet(4)gas scrubbing
tower(5)filter(6)heating nmeans30 (7)m xed crystal introduction _

uni t ( 8) pf oducleparationais prafergtdy reriormed dn sugle a-pvayrtha-the yalpe of jthe jagmgationD

01146104 PCTIEEO0/ 12385 unds lies below 50 ppm.

In a preferred embodiment, 2,2-bis(4-hydroxyphenyl)propane is separated off from

2,2-bis(4-hydroxyphenyl)propane/phenol adducts.

20
Separation is preferably performed by desorption, optionally preceded by distillation.
A mixed crystal melt with a phenol content of from 40 to 5 %, preferably 20 to 10 %,
particularly preferably 15 to 10 %, is preferably fed to the desorber.

25

The temperature of the melt in the desorber is generally 160°C to210°C, preferably

170°C to 200°C, particularly 180°C to 195°C. The temperature is preferably

established by the in-flowing melt and external heating means. The heating surfaces

of the external heating means are preferably at from 165°C to 230°C, in particular 185
30 to 200°C.



( 10)gas discharge( 11 )scrubbing water inlet(12)scrubbing water outletyh ..,
The followi ng Exanpl es serve to explain the invention. The invention'i's not"
limted to t WOBKASHONes. Where not ot herw se indicated, percdiEERIG13124nd
for percentages by weight. WO 01/46104 -9 Exanple Examne 1 'f ~ e, ~Is, ~

- ~ i ~~ PCT/ EPOO/ 12324 5 The BPA/ phenol adduct crystals arising during the
aci d-cat al ysed reaction of phenol and acetone with subsequent suspension
crystallisation are separated off fromthe |iquid phase by a rotary filter
and cl eaned : ' i ' heyodo- TO
this end, a ?nﬂ%e cP&}g?gFyn&ﬁ{oa%e?ﬁny%ﬁﬁeé\ég?rbgggﬁgﬁ{ltb g’fge f?gaé}% gogmslgrrped into
a desorber ( 300)m’ Tinpartiewieet 30 u250 mf , pemen’EHIBPA/pheriod adtbsomipeture. s adj ust ed

to 10 190C by nelt feed and heating, wherein the tenperature of the heating
surfaces amounts to 200C. For the purpose of desorption, nitrogen (N2) is

i ntroduced, wWagsr g ; { ab 230°C,

BPA/ phenol m xtu esrlzsi?géf ?I%EB“N%] %Sg‘f#ipgir,??ﬁggﬁ?%%ﬁggf%‘gf %g%dgsg%g% Ey

preheati fig prin@articnlaend temperdtaret o€ 1 8802002 C, prdit terenthe $1to pitd dasotber.cool i ng

and separation of the phenol, the nitrogen is recircul ated, scrubbed and

cl eaned of BPA or BPA phenol sublimate by filtration. In relation to the

recircul ated m 3 Sedll e FoeRaen
is conveyed t re(r)g%g}, gﬁgnggg?cgg}re ]&Eﬁ g@é}mg?lwzoﬁagg ?%Q%g&ak?@ggﬁgpﬁ% es
and nozzl es dpengast istprefelabiy oeniicnlacmiuafierddsomtibn byheolie tand | separagorf pHthet op
to bottom wherei he _.nunher, of nozzle r nP cross:sectiponal .area
amounts to aﬁgPBQpriﬂ 211“? %06‘?6 AfS é&@é@igragfyeé%wéedo?“daﬁ&aﬂ#%ﬁt @ﬁ@?gﬁﬁ fbar

i s prefepabl yqastigblof sfdoftappfskiheRlyfl the ﬂﬁSQrﬂ?@ﬂéra%Bd_cﬁMaﬂ_F%ﬂefroﬂnntﬁ&e
desorber is set at 15 cm above the inlet and the 25 packing. To achieve a
hi gh BPA qualteeiyculated sieam.be ensured that the oxygen content in the
recirculated nitrogen is below 1 ppm and abraded netallic and ceramic solid
material is removed fromthe recirculated nitrogen in sintered filter

cartridges, anigk gR3ah thdnecizOulael strédm shbwld paefefabbrhdve en daggerbeontém of beloer ed.
Furthernore, the resi fde%]bﬁe time of the pr odya[ﬁy melt in the desorber unit

shoul d amount 14 #pPme petepathy 3 ppm, pasticularly preferably } ppm.

15
Abraded metallic and ceramic solid material is preferably removed from the
recirculated gas stream in sintered filter cartridges.
Cooling of the gas (optionally incl. phenol injection) proceeds in such a way that

20 product which may co-evaporate in the cooled gas stream is not deposited on the
cooler surface of the condenser and the apparatus, piping and measuring means
installed downstream.
The melt flow to and from the desorber is preferably filtered.

25 |

The gas is preferably conveyed through a desorber filled with packing via distributor
tubes and nozzles open at the bottom in counterflow to the melt flowing from top to

30 bottom:.



WD 01146104 PCT/ EPOO/ 12324 -10 In this way, a BPA is obtained which, .
~exhibits a high level of purity (>99.5% and |ow phenol contents (<80 p
1 '~ ~~tA~t 2¥O0146104 CLAIMS 1. Use of a desorber ( 1) with RGYERJAA23A
optionally a distillation unit connected upstream for separating
- bi s(4-hydroxyaryl)al kanes and aromati ¢ hydr-oxy conpounds from
bi s(4- hydroxyaryl) al kane/ aryl hydroxy adducts. 2. A process for separating
bi s(4- hydroxyaryl)al kanes from adducts of bis(4hydroxyaryl)al kanes havi ng
aromatic hydr qotalgas ' isPri i ' 60 to 1500 per
crystalli zed,méﬁter eg?%g?ﬂ%ér,l\gf %Erdlisﬁlg‘g@{ﬁﬁés%m&&ﬁs t%ﬂéf‘e@&bl&@ P
bi s(4- hydr oxymaf 9f Jrasskseatémal ptday dr oxy adducts arising during the process are
nmel t ed under product-protective conditions and separated by desorption with
nitrogen of the aromatic hydroxy conpounds and optionally by distillation
upstreamto the HeSQrpkiafe of 15MdPRSCABSE ACHRIGANY dstabliblddmhthe top of the
characterised in that” 2, 2-bi s(4-hydroxyphenyl ) propane is separated from
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4) gas scrubbing tower
&) filter
(6) heating means
30 (7)  mixed crystal introduction unit
8) product removal unit

(9)  heater
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Example 1

The BPA/phenol adduct crystals arising during the acid-catalysed reaction of phenol
and acetone with subsequent suspension crystallisation are separated off from the
liquid phase by a rotary filter and cleaned and fed to a separation unit for separating
BPA from phenol. To this end, a mixed crystal melt with a phenol content of 15 % is
pumped into a desorber (1). The temperature of the melt in the desorber is adjusted to
190°C by melt feed and heating, wherein the temperature of the heating surfaces

amounts to 200°C.

For the purpose of desorption, nitrogen (N3) is introduced, wherein the amount of
nitrogen amounts to 200 m>/m*® of BPA/phenol mixture and the N; temperature is
adjusted to 195°C by preheating prior to entry into the desorber. After desorption by
cooling and separation of the phenol, the nitrogen is recirculated, scrubbed and
cleaned of BPA or BPA phenol sublimate by filtration. In relation to the recirculated

stream, an amount of 3 % of N> is discharged.

The nitrogen is conveyed through a desorber filled with packing via distributor tubes
and nozzles open at the bottom in counterflow to the melt flowing from top to bottom,
wherein the number of nozzles per m? cross-sectional area amounts to approximately
1100. An excess pressure of approximately 20 mbar is preferably established at the
top of the desorber and the level in the desorber is set at 15 cm above the inlet and the

packing.

To achieve a high BPA quality, it must be ensured that the oxygen content in the
recirculated nitrogen is below 1 ppm and abraded metallic and ceramic solid material
is removed from the recirculated nitrogen in sintered filter cartridges, and that the
melt flow to and from the desorber is filtered. Furthermore, the residence time of the

product melt in the desorber unit should amount to < 30 mins.
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3. A process according to claim 2, characterised in that 2,2-bis(4-hydroxy-

phenyl)propane is separated from 2,2-bis(4-hydroxyphenyl)propane/phenol adducts.

4, A process according to claim 2, characterised in that the quantity of gas introduced
into the desorber amounts preferably to from 100 to 300 m> per m*> of BPA/phenol adduct

mixture and the gas temperature is above 160°C to 230°C.

5. A process according to claim 2, characterised in that the gas is recirculated after
- desorption by cooling and separation of the phenol and approximately 1-5 % of the gas is

preferably discharged from the recirculated stream.

6. A device for separating bis(4-hydroxyaryl)alkanes and aromatic hydroxy
compounds from bis(4-hydroxyaryl)alkane/arylhydroxy adducts, characterised by a
desorber (1), which contains tube bundle heat exchangers and wherein the spaces between
the heat exchanger tubes are filled on the product side with ceramic spheres (steatite) and
the product chamber is mainly filled with liquid and wherein the heat exchangers are
arranged upright and provided at their lower part with a number of nozzles, via which a
hot inert gas, in particular nitrogen, may be introduced, having a means for diverting the
phenol, once distilled off, and the gas to a condenser (2) and a phenol collecting receiver
(3) connected thereto, together with a scrubbing tower (4) connected to the phenol
collecting receiver and optionally filters (5) for cleaning the gas leaving the condensers (2)

and separators (3) and a means of returning the gas to the desorber (1).



