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Bisphenols are raw materials for the production of polycondensation materials such
as epoxy molding compounds, polyether sulphones, polyether ketones or poly-
carbonates. Bisphenols are generally produced by reacting phenol or substituted
derivatives thereof with suitable ketones in the presence of acidic catalyst and with
25 separation of water. The industrially most significant bisphenol is bisphenol A
(BPA), produced from phenol and acetone. Bisphenols derived from cyclic alkanes,
for example the condensation product of phenol and 3,3,5-trimethylcylohexanone

(BP-TMC) are also very important in the production of polycarbonates.

30 Homogeneously dissolved acids such as hydrogen chloride or heterogeneous acid

fixed-bed catalysts such as sulphonated cross-linked polystyrene resins (acid ion



conpongnts of the reaction systemare generally obtained as a result of the
reacti on of phenols and ketones under the above-nentioned conditions. To
~obtai n bi sphenol products of suitable quality for producing high-grade
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carried out. VaraRaersh s Iehas exipybe & the wredyciony phbisgkenolsy dViplestha &5 o
obtained are e ARBGI ALk DL TR LYoARLA M S| AR HiehHb AN 1 o Bse of
presence of cara Ically QETT ve "CoNpotin S, ‘acl ds or bases. S &9 8

particul arly mhophereus ¢calalyds, whesy vsifagmdhartRanesfig3y it Siddeubie deadtiondls as
catal ysts which remain in the product m xture. It is disadvantageous in the

neut ral i zat i ofdndiselgctiibyeis aghisyed wath this tppe af ogslystafer sertain ketpmew xkhezgfeteon of
h ids b it : P.A 67 _
Lot t 3 o Behde qHluhe WAL A SRR o abidhs Wb i e JrBEBRA for o

and have to bgarpe aG@beesl kelosPRnsirtid ] RWythid Rebha@NTOHaitRériiAct8aselthe kétoAd SO
30 difficult in a procedure of this kind to carr%{ out the reaction
19

conti nuously WfacHOR e3sdr tit raise de selectivityapt she reaction, sylplgirrrentagnng rasganiy a

procedure of this type that t - 3.sul phur - contai ni ng_cocat al yst . Us is

Bl 6 subst ant camPgBouleh o A et BT RS R or By attigett i

cocat al yst i n deftgibedih TUSA HizapE2R0krel iRaids dodaluts! ThE hiké Wf sp&iiRd hlkhhe

pr oduci ng hi gh- gr ade pol ycondensation materials. 5 A further problemin the
n

product ilBn of tplsphtates derived fiophEhoh 8,330812.7 e ER-A9% 7¥ryapeces thease @f t h

nore than 5 caphon ato i s, that.,t he reaction mxtures with high
proportions o?fkgfgﬁﬁ%?gﬁﬁiw&yl‘}eﬁc}lz Cégbr?nl?goc%ﬁ‘re solid owwng to crystallisation
of 'the product, so efficient continuous reaction control and separation of

the catalyst is no |onger possible. Subsequent nelting of the reaction
m xture or calMixiwies comtaming the desired ibisphamole ispmers dntearpdiptgs (and ssecendaiioi d

this problem | eads, to. undesired side r tions.and r C | ectivities.
React | on_ cont PO HE TGRS Bivahth Sk ETELMBPRAENGRAPEE BThERRatlbEn 1o
avoi d aibi gh BuapReasd cbéslyat use®nae HptishdlBNtheSretitiadyrdtdag ehuicof with tthe
space-tinme yield is thus reduced. Excess phenol and ketone al so have to be

separ at ed whegompPReniyofipetrpaction syttem rarp genaraly. ohteined app serylicaf thereaptians A

995 737 i Ni tei d i B X
anti | at easc 8ol Bid PPRETRRer T St ARSublee ERGiE, o BOEEBEMER e,
quantity of phesiuctsadfl/saftalsle ofialitye foy PestveingoRighCeradee poBaedri Matefak] Ut ds A

procedure of this type is awkward, does not _ solve the probl em of separating
the catal yst dfepspaiy te\separatatthesgutyebraducly ard Feagton cPmponeitoas pemplstchoas

whi ch | gjer h . r The.obi egt . i t

provi de 23 met RS s o5 GG PO Rl By @b P e BuslE E LHtyfide of

presence of avanbpeindatihdifMingPpentiahaduch tas Bhistallisaien, 2xtth@ionsop aistil liatien
yield and high selectivity and supplies a product which can be fed to
further purifisEaRugHy REeERUL T Vidtiqus preblgas §ar acqyr de s prryess djpg bisphenols

DETAI LED DES ‘ j1ect i .S.:achi d
For produci ng% E@%ﬁﬁg}lk‘%&%ﬁ@f@%@%ggﬁqgmgﬁhS%%g@ﬁ{ilu@égﬂep%\éensg?ésée&mbf h
ket ones or di Qh@l}itinamylec@wsasmgmfs, idy ogdaseshTaisi depaticularly @robdémitidab

sul phur conpound havi ng an SH bond. The resulting bisphenol is separated
f r om unéact edvhsnapsing dromeaegepsonsly distributadapeids aspeatalysis jwhigh jremain in the

product mixture. It is disadvantageous in the neutralization with bases described in
EP-A 995 737 or in the extraction of the acids by addition of water proposed in EP-A
679 151 that large quantities of organically loaded waste water are produced by these
measures and have to be processed in expensive purification operations. It is also
30 difficult in a procedure of this kind to carry out the reaction continuously with

separation of the catalyst. It is also not ensured in a procedure of this type that the

measur €s ™



-4 According to the invention there is no neutralization, in contrast to
known net hods for produci ng bi sphenol. Mreover, the separation of the

- product by distillation in the nethod for producing bisphenols is unknown.
The reaction rate may be slowed or the 5 rgaction altogether stopped by
addi ng water. Any volatile conmponents such as catal yst, co-catal yst, water
and unreacted raw materials having suitably high volatility may be
separated fromthe reaction mxture by distillation. The reaction rate is
nmuch hi gher t SiPhpRcotEnRERocHalyst usedds aisorybstariteblyiepgrated fignthe reagtiamt i on
provi des high_s th Vi ' ' -1 i & T I
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DETAILED DESCRIPTION OF THE INVENTION
This object is achieved by a method for producing bisphenols, by reacting phenols or
substituted phenols with ketones or diols in the presence of hydrogen chloride and a
30 volatile sulphur compound having an SH bond. The resulting bisphenol is separated

from unreacted starting materials and catalysts by distillation.



15 and hydrogen chloride gas. Concentrated hydrochloric acid, hydrogen
chloride, hydrobromc acid and trifluoroacetic acid are preferred. Volatile
«sul phur compounds havi ng an SH bond are used as cocatal yst. Conpounds of
this type include hydrogen sul phide, nethyj-, ethyl- and propyl nercaptan.
Hydr ogen sul phide is preferred. The nethod according to the invention is
particularly preferably carried out with 20 hydrogen chl ori de gas and

hydr ogen sul phide as catal yst and cocatal yst. The concentration of the
catalyst may be 0.3 to 5 w.% preferably 0.5 to 2 wt.% based on the wei ght
of the reactio The co entratlo f the caca S ppm
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The reaction is pref erably carried out at an excess pressure of 0.7 to 0.5

MPa (1 to 5 bawatilithmay bapsepanated Gomfthe tractienmiztare byidistillatiomay be 10 to 80
C, preferably 25 to 60 C and particularly preferably 30 to 40 C "'~ 5
Water is formed during the reaction. This reaction product decel erates the
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This also applies to the cocatal yst. Catal yst and cocatal yst may be added
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may be carried out continuously or discontinuously, “preferab
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t he reactor and 15 conve irec r a receiv i nto
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unreact gg st araifig tg‘g&@ﬂh@h%rﬁé@n§ﬁ@§6&h%gf rom t he reactl on sol ution.. So
that water may be conpletely evaporated at not too high tenperatures,

distillation 20 may take place under vacuum and the vacuum may be adj usted

i h t the t d
This wil| be (iioheciigpis i M BRLoY Acostiiede 6 imanionar PRRoL it W36
t he bi sphenol sugitRr if phehol aférivihes WA hsfintaAlewitRirat g sleffdRCandt withi ng

conmpounds such as phenols and cresols only to the extent that a honpgeneous
sol ution remaiunsubstifiited gr eadau depositionnSuitdhde phenol derivatives are for example 2-

20 alkylphenols, such as o-cresol, 2-ethylphenol, 2-isopropylphenol or 2-tert.-butyl-
phenol, 2,6-dialkylphenols, such as 2,6-xylinol, 2,6-diethylphenol, 2-methyl-6-i-
propylphenol, 2-methyl-6-tert.-butylphenol, 2,6-di-i-propylphenol, 2,6-di-tert.-
butylphenol and 2,4-dialkylphenols, such as 2,4-xylenol. Particularly preferably used
are phenol or o-cresol. These compounds are, on the one hand, a starting material for

25 the reaction mixture and, on the other hand, a solvent for the reaction mixture .

The further starting materials of the method according to the invention to be reacted
with the above-mentioned starting materials are ketones or diols. These ketone or
diol components may be cyclic or acyclic aliphatic or aromatic aliphatic ketone
30 compounds. Suitable examples include acetone, butanone, 2-pentanone, 3-pentanone,

cyclopentanone, 3-alkylcyclopentanone with an alkyl radical containing 1 to 12



25 virtually conplete removal of the water and the catal ysts and
cocat al ysts and supplies a clean, concentrated product solution which may
-be cleanly and econonically crystallised during cooling. The pressure in
the distillation colum is 50 to 120 nbar,c preferably 90 to 110 nbar. 30
The product withdrawn fromthe bottom of t%e colum contains, apart from
the bi sphenol product, phenol and possibly ketone, depending on the boiling
poi nt of the 7 _ product, in anpunts of 0 to 15 wt based on t he wei ght
of the sol uti @ﬁrﬁonha;ow,oaacdlalbylcwlempm wrth @t alkgb r@%cai:;@n@mlag 1to 12
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phenol is 15 released in the process fromthe bisphenol/ phenol ducts
t enper atllr e ofar¢ tyelatmikarones sufaastutetdhmtlbalkpMdmhlsm;i abkyl 2Alicad ofi @Biol has 1 to

referably 70 to 80 tered of f cake ed th warm ter
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invention may be carried out” in a stirred-tank reactor, a | oop reactor or a
cascade reactor. Distillation my be continuous or di scontl nuous
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sulphide, methyl-, ethyl- and propylmercaptan. Hydrogen sulphide is preferred. The
method according to the invention is particularly preferably carried out with
20 hydrogen chloride gas and hydrogen sulphide as catalyst and cocatalyst. The
concentration of the catalyst may be 0.3 to 5 wt.%, preferably 0.5 to 2 wt.% based on
the weight of the reaction mixture . The concentration of the cocatalyst may be
50 ppm to 1 wt.%, preferably 100 ppm to 0.5 wt.%, based on the weight of the
reaction mixture.
25
At the beginning of the process the starting materials may be placed in the reactor
with concentrated acid. The catalyst and cocatalyst are then introduced, preferably
while the reaction mixture is stirred. The cocatalyst may also be produced in situ. For

this purpose ammonium bisulphide may be introduced into the acid reaction mixture.

30



HO wherein Ais a single bond, C to C2-al kylene, C2 to CS-alkylides, CS to
C6-cycl oal kyli des, -0, -SO, -CO, -S-, -SQZ-, C6 to G 2-aryls on which
‘further aromatic rings 5 optionally containi ng het er oat ons may be condensed
or a radical of formula (I1) or (Ill) (Il1)g=x" )mRs" Rs. 10 Ha -C ~\ CH3
(rrr)y CHB CCH3 Bis Cl to C-2-al kyl, preferably met hyl, hal ogen,
preferably chlorine and/ or brom ne respectlvely 15 Xxis 0, 1 or 2

respectively inde endently f one another p 0, and 20 and R6 for
each X and in AR Y 6‘?‘3 8}%@6 AhReR eﬂPé’ﬁ‘Fé‘%ﬁF%@Fé? BEor Jeac“"n
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temperature of the reaction mixture may be 10 to 80 °C, preferably 25 to 60 °C and
particularly preferably 30 to 40 °C.

Water is formed during the reaction. This reaction product decelerates the reaction
rate, to maintain the rate additional catalyst has to be added. This also applies to the
cocatalyst. Catalyst and cocatalyst may be added individually or mixed, in liquid,
solid or gaseous form into the reaction mixture. The addition preferably takes place
10 gaseously by blowing into the reaction mixture . The reaction mixture is preferably
saturated with respect to catalyst and cocatalyst. The method according to the in-

vention may be carried out continuously or discontinuously, preferably continuously.

The reaction solution may be withdrawn from the lower part of the reactor and
15 conveyed either directly or via a receiver into a distillation device. During distil-
lation, the catalysts, water and unreacted starting materials are separated from the

reaction solution.

So that water may be completely evaporated at not too high temperatures, distillation
20 may take place under vacuum and the vacuum may be adjusted in such a way that the
base temperature does not lead to product damage. This will be the case at a
temperature of 130 °C and lower. At about 130 °C the bisphenols are dissolved and
evaporation takes place from the starting compounds such as phenols and cresols
only to the extent that a homogeneous solution remains. This procedure allows the
25 virtually complete removal of the water and the catalysts and cocatalysts and supplies
a clean, concentrated product solution which may be cleanly and economically
crystallised during cooling. The pressure in the distillation column is 50 to 120 mbar,

preferably 90 to 110 mbar.

30 The product withdrawn from the bottom of the column contains, apart from the

bisphenol product, phenol and possibly ketone, depending on the boiling point of the



mis an integer from4 to 7, preferably 4 or 5 with the proviso, that on at
| east one 5 atom X', RS and R6 are simultaneously alkyl. Preferred

~di phenol s are hydroqui none, resorcinol, dihydroxydi phenols, bis-(hydroxy
phenyl) - C1- CS- al kanes, bi s- (hydroxyphenyl )7 CS- C~-cycl oal kanes, bi s-(hydroxy
phenyl ) -ether, bis-(hydroxyphenyl)-sul phoxi des,

bi s-{hydroxyphenyl) - ketones, bis 10 (hydroxyphenyl)-sul phones and
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illustrated, but not linmted, by the follow ng exanples. - 10 EXAMPLES
Exanpl e 1 500 reprystaltieatoon prefesalilyittakes pdace witlaphdndlnDaffienlt rtp exdparatekmideorss or
with a volune,of 1 1., 5 Th eaction solution confgins 95.5 wt. % phenol and
& 5 e o6 noot SRGTSRPhER B GRSl R AR S we ob aqueous MOl | s
added. The gas phase is, kept at a pressure of 2 bar by HCl gas. 3.3 1/h HzS
gas are added to the gas stream After about 30 mnutes, 0.8 1/h reaction
sol uti odl0ar e dbetarystallisdédyprpodngleckyi thew atskite pweHet !, phehal. The potifiagteinomey

rati o correspondi.ng to the ratio qiven. above. Q.8 1/h regction solutiqn 10
re i mil t ancdfsly amBLIDY 1EsEh e OisRort 15 RlsHOTFH A dETOTFeRBFLMAE The
vol ume in thegQanbah difro SN AL hfpfErat e§‘dﬁ@vealwyd$}@tre§lgré@ ufs xﬁ%ﬁdd‘?ence
time is reached. The tenperature of the reaction mxture 1s 40 C. The

reacti on sol utcieamagesprioduaighte fooned Adcoidiie © byparichkaly prafehradgerbodifinnt wicuum

in 15 the distil]ation colum js adjusted to 100 npar. .The reflyx. ratio is
adj usted in sdhmyeREgn ﬁ*ﬁms&ﬂl@%dm qctaﬁﬁmﬁf%redvaggfﬂéw& wtgrf,iqnﬁ@#lpnol is

ouerreads, 1 HESEITh OBl e e NN LM 20 nflRu i
remai nder of twaterutor wash d@ biggtenslemay dhec2Mdense dCandefarablkedoup aACNTha0
filtered-off cake may be washed with warm water. The removal of phenol from the
bisphenol/phenol mixed crystals with water prevents thermal damage to the
bisphenol.
20
The method according to the invention may be carried out in a stirred-tank reactor, a
loop reactor or a cascade reactor. Distillation may be continuous or discontinuous
distillation. The reaction solution may be introduced into the distillation device
between two separation stages with phenol removal with total reflux. The lower part
25 of the distillation device is preferably equipped in such a way that water, catalyst and

cocatalyst and optionally the starting material may be removed with phenol vapor.

Bisphenols (diphenols) obtained according to the invention are preferably those of

formula (I)



The base of the distillation col'lum then only still contains the reaction
products and phenol. The adduct bi sphenol /phenol crystallizes fromthe hot
‘product solution (45 C). The product is filtered off and washed with warm
phenol . The not her |iquor may be recycl ed. ¢ The washed adduct is then washed
with hot water at a tenperature 25 of about 85 C to separate phenol and

bi sphenol . The product is vacuumdried after filtration. Selectivity in the
reaction solution is 95.5% pp BPA and product concentration after drying is
99.71 % 30 -11 Exanple 2 (Cpgparispn) The reactipn takes place under the
same reaction conditions as in Exanpl e 1 but, By HzEQkhs added. The

reaction tinme was doubled. Th P conver' neverthel ess f)decreases
by 113, but the selectivity o—B6A69% R\ B he conpari son exanpl e
shows the inportance of thg cosa¥alyst for the—#ethod according to the
i nvention. Although the invention has been describedPin detail in the

foregoing for t urpose of 10 illustration, it is to be understood that
such detail isV l%%?‘BI y for that purpose and that variations nay be nade
therein by thoges skiddiedohd) ¢N® @{alkweh@cwtodepar h&&; f(fsqméJ‘@yc?&illEylfde@”d
scope of the invention except as It nay be linmte he clai'ns.

WHAT |'S CLAI MED-J S504. -QOqeiSodSOpy Gar td dhi-ayls obi svﬂnhélncﬁmrt}mmnq:rpmtmgmgs
reactlng inarea a . reaction mxture that, contains at |east one fir st
react ant “sel e(ﬂpgﬂ ﬂ)yo nfaiging teSOWaXBﬁg?@FP?F@ of phenol and substituted
phenols with at | east one second reactant selected froma second group
consi sting of ketones and diols, in the presence of hydrogen chloride

cat al yst and wolaatdica of dbmpphua (JEoorgHi)nd havi ng an SH bond as co-catal yst to
obtain a m xture that contains bisphenol, first reactant and second
reactant, and separating fromthe m xture the catal yst and 10 co-catal yst
and water of reaction, by distillatio 2. The nethod according to Caiml
wherein the catal yst and/or co-catal ’}()l s in liquid @l gas state.

(X)

R5 R6,
10
&
—C CHS
| | am
CH, T
CH,
B is C; to Cjz-alkyl, preferably methyl, halogen, preferably chlorine and/or bromine
respectively
15
x is 0, 1 or 2 respectively independently of one another
pis1or0,and
20 R® and R® for each X' and independently of one another, represent hydrogen or C;-

Cs-alkyl, preferably hydrogen, methyl or ethyl,



15 3. The nmethod according to Cl'aim 2 wherein the co-catalyst in gas state

is produced in situ. 4. The nethod according to Caim1 wherein the

‘concentrations of the catalyst 20 and/or the co-catalyst in the reaction

m xture are kept constant at the saturati g, concentration. 5. The nethod

according to Claim1 wherein the reaction mxture is maintained at 10 to 80

C. 25 6. The nethod according to Caim1l wherein the reaction is carned out

under pressure. 7. The nethod according to Caim1l characterized in that it

is carried out 30 continuously. .A[Y.A@. Al . AY. A9. Al Y. Au

AL A AF% A& i

D7 >0z upkf a\ a? cgﬁca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] cMa] cTal 03Y

"2%6$} W0 p' ' (k((*R*WLZ+,, , --3///200Q| w.nhc”Y] ] ca] ca] ca]. ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] EajL#] B¥gaca iR &4y aap@aiqre@yé’a?rc P the peaiisn thal|anagtdeast €8% 0. 1A
—————— N

i]lgafg:g §G444%Zotn? fX”Rgan<d<If6<are smllzu'ltﬁneousfy JIWl.nhC Y]] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal >>>#>x

>>>>>' 27?7 ?0??HAO® BBan CCCCCFl HoHIJ} xr mhc”Y] ] ca] ca] ca] ca] cajc”alcalc

a] ca] ca] ca] calFé p@gqe @mlw]e Prepedpwaginel) é@yé@mz befjds bes(hydloxat ca) ¢

1 JJJJJIMKKKML
2] ca] ca] ca] cakwwﬁs'agfggi ca%géﬁ?&@%%}i%ng?g%f@ a](%‘%at]cgg)jcf '@g@‘?gg]cgg
8AI {\: I (#10% |p&eryl)- B@é@%ﬁk-&}(d}oﬂyfph 1Pk Koixfdes,) bisth gxd ﬂe&ryI Wketonk§ V8%~ () -
St 109&' ()-fi9XxyzxVH 10|| 10| |! 7#10% | & ()-! n%t10% n%t10% | &rré)
s%t109448 () - I(Mo%nh@xli-sml{wmsM#wp}m(bydm@l@omdél)soprysglimr(e)s) 2}

10%& () - 10%& (tﬁe «@ JV?I?IVCS t?lereg’follrl)m%ated and/or chlorinated in the nucleus.

Particularly preferred diphenols aré 4.4'-dihydroxydiphenyl, bisphenol-A, 2,4-bis(4-
hydroxyphenyl)-2-methylbutane, 1,1-bis-(4-hydroxyphenyl)-cyclohexane, 1,1-bis-(4-

15 hydroxyphehyl)—3,3,5-trimethylcyclohexane, 4,4'-dihydroxydiphenylsulphide, 4,4'-
dihydroxydiphenylsulphone and the di- and tetrabrominated or chlorinated deri-
vatives thereof such as 2,2-bis(3-chloro-4-hydroxyphenyl)-propane, 2,2-bis-(3,5-di-
chloro-4-hydroxyphenyl)-propane or 2,2-bis-(3,5-dibromo-4-hydroxyphen-
yl)propane.

20

The invention will be illustrated, but not limited, by the following examples.



DAE7#9' #109%& ()-9 @ 109%& () - #109%& ()- 9f @ 109%& () - L-
109 ()-Ls109%&' ()-7789: dYNC 10 10 10°'9, 109%& ()- 7#10%& ()- 91S
“109& ()-f/#109% ()- 9(g
1098 () -: >%"?YNCs#10% & ()-!i s#10%& () - y#5A% & ()- M Q/#10%& () - MBS
10% & ()-210% & () - 03YdBYNC! sl 4#109%& ()-9 1' 10% & ()-y/ 10% & ()-9(S
10% & ()-9'10% & ()-9 S
10% & ()-r PCl - #1009\ & ()-M s-#10%\ & ()-MLO0% & ()- 10 10
10! s| 4#109%& ()Sli’?gl\fl’ﬂg
>"z[ OPCli (#10%damite@ - Y #10% & ()-!1i Y'#10%\ }\ & () - 9#10%& () -
| [ 9#10%\ 0\ & (= T 97100\ & ()- >""#/ $0$1$2$6$} % SAL@ 10% u& () - 10% u& () -
10x\ x\ 10x\ x\
I 0 AR 0 A R ()-10 v .
18())(/; )lj}& ?)2 i#,lg :{O(\ téo% %e_aég'ozrﬁ : % %x% ég% g-é%yrfeﬁggpk/g/?egctos \lif(it%Bz; %llﬁge c];f@ 1

101 U (1 SR A S G A 43 4O
10% & () - 10% Befinnin@df0beé atiodh 50968 aheoud BIQT it Qdded. The gas phase is kept at a

10- u710% u& ()-3///2000. 1dEbCL.@s @ 10% & ()-#10% & ()-sf @ 10% & ()-s
10% & ()-ss@ meﬁwe@ﬁ?@ﬂgwwl(gﬁsaﬁ%ﬁﬁ@@ﬂ@@@é@d tojtae gas stream. After about

10% & () -y/ #1004 & )}z O & () = & #10% &' (). SO : :

Tovi & (-2 10y Trepess O R S Stidl sl dsolntin s, gymig inj i ggactor, the
10% & () - 7#10%héndl)acetbne 1084 confeypomdi@1t0%h&tafip-given above. 0.8 1/h reaction solution
4D679t 9f - i : z[ <nbC ' 10% 0& () -9

10% o&' (1f- #19%%81@%@%%}@&%&?@-@@ reggtondp g qistillatipnauapimy. The volume
g<<<<<<<{\:! @jclg)eofi’eagt'of )s' C%Wr%léﬂ {r) such @ \9ay that 30 minutes residence time is reached.

The temperature of the reaction mixture is 40 °C.

The reaction solution is brought to about 113 °C by a heat exchanger. The vacuum in
15 the distillation column is adjusted to 100 mbar. The reflux ratio is adjusted in such a
way that only small amounts of phenol distil off overhead. The base of the column is
brought to about 125 °C. The volatile substances such as water, hydrogen chloride,
hydrogen sulphide and the remainder of the unreacted acetone are condensed and

worked up again.

20
The base of the distillation column then only still contains the reaction products and
phenol. The adduct bisphenol/phenol crystallizes from the hot product solution (45
°C). The product is filtered off and washed with warm phenol. The mother liquor
may be recycled. The washed adduct is then washed with hot water at a temperature
25 of about 85 °C to separate phenol and bisphenol. The product is vacuum-dried after

filtration.

Selectivity in the reaction solution is 95.5% pp BPA and product concentration after
drying is 99.71%.
30



10' 0 10' 094z -

10% o0& ()-!n)#10%00& ()-:!i)#10%0& ()-: <<<<F===aB{\:!s10% & ()-"S

<10% & ()-"FS

10% & ()-"10% & ()- @10%& ()-S'f0@10% \ &'12)_- S===>>>>}[9{\: ! Y+&" 10%M m & ()
-1&109&R ()-110% & ()-!10%b& ()-! 10%\& ()- 10% & () ->#>x>>>>>aB{\: ! Y+L| 4
10% & ()-L110% & ()-f/10% & ()-L-10% & ()-L,g

10% & ()-!&&"10% : &'é)- >' QWP X?2Y?Z?27?20??b@ Y! 7, #10% 0' 0&' ()-L9: 10% o0& ()-10%
‘o0& ()- 10\ 1dixample 2 Gdgupaisey) 7#10% & () - 3?HAADAAAJEL@ Y! 9@

10% o0& ()-9s10% o0& ()-#10% 0& ()-9@ 10% 0& ()-91 @ 10% o0& ()-9@

10% o0& () - AyBBbCnCqCCCaB7@ 10' 09(10% o0& ()-9' 10% o0& () - 9%510% o0& () -9F"S
10% o0& ()-9 STHYesmtion kake 0 YUn@erafie bam&FeabidEEEHd@ons as in Example 1 but, no

10' o! [ #10%00& () - @ V#1094 0} 0&' () - @i #10% o' 0& 81 @ @O0% o0& ()-F10% o& () -
10' o 10' oFdQg Suvga]sz@dga@'E_Mgeactlon time was doubled. The acetone conversion nevertheless

. 10% o&' (k-!'| (#10%00& () & %} 00L& ().- &SH10% X& (3 - ! 0%o& ()- .
I'| S#10% 8' o0&’ 9”3%?5%3%&%‘ ]‘89(55%%@ ??OPE,?@%%A’ pp"BBA” fh2“cdrbparison
10% u& () - Llo%?{b&%ﬂl(ia) sho’lrs@%hé'&ingml)ﬁarﬂeg& th®' Bcatalyst for the method according to the
10' 0710% o0&’ () - KKMLLMOWP YNC ! 10-u 10-u”10-uLMLO% u& ()-9sg
10% u&' () - #1096\etioh- L&G 10% u& ()-L10% u& () - RMAVKMNOO P} A<YNC ! 5&f
1098JU&' () - @10% & ()-! [ @10%JU& ()-! V@ 10%JU& ()-m
Although the invention has been described in detail in the foregoing for the purpose of
10 illustration, it is to be understood that such detail is solely for that purpose and that
variations may be made therein by those skilled in the art without departing from the

spirit and scope of the invention except as it may be limited by the claims.
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1. A method for producing a bisphenol comprising reacting in a reactor a

reaction mixture that contains at least one first reactant selected from a first
5 group censisting of phenol and substituted phenols with at least one second
reactant selected from a second group consisting of ketones and diols, in the
presence of hydrogen chloride catalyst and volatile sulphur compound having
an SH bond as co-catalyst to obtain a mixture that contains bisphenol, first
reactant and second reactant, and separating from the mixture the catalyst and

10 co-catalyst and water of reaction, by distillation.

2. The method according to Claim 1 wherein the catalyst and/or co-catalyst is in

liquid or gas state.

15
3. The method according to Claim 2 wherein the co-catalyst in gas state is
produced in situ.
4. The method according to Claim 1 wherein the concentrations of the catalyst
20 and/or the co-catalyst in the reaction mixture are kept constant at the
saturation concentration.
5. The method according to Claim 1 wherein the reaction mixture is maintained
at 10 to 80 °C.
25
6. The method according to Claim 1 wherein the reaction is carried out under
pressure.
7. The method according to Claim 1 characterized in that it is carried out

30 continuously.



