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(;'4) Titre : PROCEDE DE FABRICATION DU BISPHENOL A

.(57) Abstract: The invention concemns a continous method far making bispheﬁoi A which consists
in: reacting phenol and acetone in the presence of a stirong acid catalys: and a co-catalyst; said method
is carried out by nsing as co-catalyst a dithicether of. general formula (T) wherein the symbols R and

(Ryrepresent each a hydrogen atom, an alkyl radical or a pheny! radical, and the symbol R" represents
an alkyl radical optionally substitted. .

‘ (5.7) Abrépé: e Procédé continu de fabrication du bisphénol A selon I'invention, par réaction du phénol ei de P'acéione en présence
d'vn catalysenr acide fort et d'un co-catalyseur, est réalisé en utilisant comme co-catalysetr un dithioéther de formale génsrale (1)

dans laquelle les symboles R et (R’}représentent chacun un atome d’hydrogéne, un radical alikyle on un radical phényle, etle symbale

™ R’ représente un radical alkyle éventuellement substitug.



for a long time and there is an abundance of literature rel23Wuly@006 its
synthesis (see, for exanple, Ul mnn's 15 Encycl opaedia of Industri al
Chem stry 5th edition, Vol. A 19, pp. 350-351). Industrially, bisphenol A
is wusually obtained by condensi ng one nole of acetone with two noles of
phenol according to the reaction: CH3 CH3\ /CH3 ~. | 2 HO!/ ~) + C HOB(
~--1C(( MOO92/ 08806920 CH3 This reaction is gener &dlyFearyiced4aut in the
presence of a strong acid catalyst (HC or a sulphonic resin) and a
mer capt an co-catal yst such as nethyl 25 nercaptan (MM or
3-nmercaptopropionic acid. In the 22 July 2005 2 absence of a mercaptan
catalyst, the reaction i METROSSIdN axbié Bisdpgnstoner and | ess sel ective,
the 2,4 _isonmer then formng nore readily. The attached Figure 1 is a flow
diagram of a 5 conventional industrial process for manufacturing
bi sphenol A.. This pr ess essentla conprlses a reaction zone fed with
acet one, phenol, strd ﬁ%éﬁh dﬁﬁ & @@ nd a zone
neans ating - 10 t-he-li-ght -

R g P . . SR,
% manufacture pf bisphenol A (4,4'-isopropylidene-
diphencl).

Bisphenol A is the bisphenol which is most
commonly used industrially. Produced in more than one
million tons, it is mainly used as an intermediate in

10 the manufacture of plastics, especially that of
polycarbonates, epoxy resins and polyesters.

Bisphenol A is a product. which has been known
for a long_time and there is an abundance of literature
relating ﬁo,its synthesis_(see, for example, Ullmann's

15 Encyclopaedia of Industrial Chemistry 5th edition, Vol.:
A 19, pp. 350-351). Industrially, bisphenol A is

usually obtained by condensing one mole of acetone with

 two moles of phenol according to the reattion;

" CH CH;,
3\ e
, 2HO_{C:> + c _<::>— _<C:>_0H + H,C
T ORI

20 °H3

This reaction is generally carried out in the
-presence of a strong aCid_catalyst {(HC1 or a sulphonic
resin) and a mercaptan co-catalyst such as methyl

25 mercaptan (MM} ox 3—mercaptopropiohic acid. In the



nmercaptan (MM . In such a process, the nmercaptan cannot all 22Pdalyr280§cl ed
and it is necessary to introduce a supply of fresh nmercaptan, this supply
possi bly being up to 15 99% of the total anmount required. Unfortunately,
due to.its high toxicity, deliveries of nethyl nmercaptan pose safety
probl ens which are such that bisphenol A nmanufacturers who use - nethyl
“mercaptan as co-catal yst are searching $or 20 solutions to replace methyl
mercaptan. Thus, it has been proposed in patent US 4 517 387 to repl ace
the nmethyl aimceape af Fatrtadtaa datedlydd)) adld areftigedijgn met hyl
mercaptide (SMM in the reaction to synthesize bisphenol A This procedure
appears to pesdiitfliequittud d 25 susd calert lend Ndissd rdddlesG@ales hace ,i4 can
‘generate a- deposit of sodiumsalts in the reactor. Another solution which
‘has been envissaged them ¢ cgonsigstmore mgexkriating, in a specific plant at the
- user's site, 22 July 2005 3 nethyl nmercaptan from SMM before injecting it
into the bisphenol AThm@Etdsichededdiomre Hovever flidv slisginetd @f a s

~rel-ati vel% -cunmber sone to i nplenent since it requires -the installation- of
an additi néﬂoﬂv@é’cttl&natlo liaze EQQQSSSWEMIQ@LH‘-@W%Cl d and
generat es n%l rous sal I ne aqueous effluents.

isphenol A. This process essentially comprises a

reaction ZOone féd with acetone, phenol, strong acid and
mercaptan (fresh and récyclea) and.a zone for
crystallizing the_bisphenol_A'with means for separating
10 the light aﬁd heavy fractions and for recycling the

mercaptan (MM). |

‘ In sucﬁ.a process, the mercaptan cannct all
be recycled.and.it'is nécessary to introduce a supply
of fresh'mercaptan, this supply possibly being up té

-;15 99% of the total amount required.

Unfortunately, due to its high toxicitf,

deliveries pf methyl mercaptan poée.safety problems
which are such that bisphenol A_manufécturérs Who use
methyl mercaptan as cq—catélyst.ére searching forf .

20 solutions to replace methyl mercaptan. Thus, it has
been proposed iﬁ‘patent UsS 4 517 387 to.repiace the
methyl mercaﬁtan feed wi;h a direct injectioﬁ of.sodiqm.
methyl mercaptlde (SMM)'in the reaction tb synthesize_.'
blsphenol A. This procedure appears to be dlfflcult to

25 use at thé industrial scale since it can generate a

| " deposit of sodium salts in the reactor. Another
solution which has.been envisaged would consist in

generating, - in a specific plant at the user's site,



It has now been found that the problem may be solved by rep?daly2g0sret hyl

mercaptan with a dithio ether of general formula (1), this product being

- 10 obtai ned by condensing one nol ecule of a carbonyl derivative (I1) wth
two nol ecul es of a nercaptan (lll): SR RCC+ 2 R-SHRC+ HZC R R

SR'" (I1) (111) (1) 15 Wen synthesized ex situ at the nercaptan

- production site, the dithio ethers are products that are easy to handle.

Being liquid at the tenperatures wusually used for the synthesis of

~bi sphenol An{ex31:210 nkeBQERtarh ef dang Mt did fuxe etrhierces iy e dindg aduced

directly into the bisphenol A synthesis reactor using a netering punp;

t heir -use ddsspimnahdr ehorthamicessdatar. dywesighst anftisalsaindiifdrcat i on of

t he existing bisphenol A manufacturing plant. Furthernmore, in contrast

with 22 Jul 2008 a4y cintifisathars hmiendn: aﬁmﬂagne:@rqmoies

generating malodorous al kaline effluents. One subject-of the invention is
thus a contql}ﬁjddegtpﬁf]&(?ée%m& r?éhtﬁ%ltﬁ}rqfﬁgj'- mmmltmr{gntrallze

5 the SMM with a strong acxd and generates malodorous
saline aqueous effluents. |
It has now been found that the-probiem-may be
- solved by replacing methyl mercaptan with a dithio
.ether of geﬁeral formala (I), this oroduct being
~11O cbtained by condensing one molecule of a'caroonyl
derivative (II) with two molecules of_a mercaptah

{(ITT):

, ‘ R - )‘ _. SR!I
N

C=0 + 2R“SH —

R _
| \C/ o+ e
_ : // \\ 2
R
Sy an )

15 |

| When synthesized-ex situ at the.mercaptan'
‘produotioh site, the dithio ethers are producte‘tﬁat
are easy to.handle. Being.liQuid at'the:teﬁperatures
‘usually used for_the synthesis of bisphenol_A (25-

20 180°C), the-liquid dithio etbers may be introduced
directly into the'bisphenol'A synthesie reaotOr‘using a
metering pump; their‘use does not therefore necessitate
any substantlal modlflcatlon of the ex1st1ng blsphenol

A manufacturlng plant Furthermore, in contrast with



5 reacting phenol and acetone in the presence of a strong aegidyaaosl yst
and a co-catalyst, characterized in that a dithio ether of general fornula
(1) is used as co- catalyst. In this formula, and also in fornulae (I1)
and (I'1l1), the synbols R and R, which nmay be identical 10 or different,
each represent a hydrogen atom a |linear or branched al kyl radical
containing from1l to 12 carbon atons (preferably 1 to 4) or a phenyl
radical, and the synbol R represents a |inear or branched alkyl radical
contai ni ng famem Kilthil? LAHH RERRL dRfefteiablar hdto gbnaad 10t i onal Iy
substituted with a carboxylic acid group.. So as not to stray too far from
processes s lR@oreRiuyy la InRica &f Asigin-Latal yst, dithio ethers derived
- fromnethyl nmercaptan (R = CH3) are preferred. 20 The dithio ethers
obt ai ned by condensi n@fcoramdjdehydef tie drRerrtidn drs ateisore (R = R = CH3)
with methyl nercaptan or 3-nercaptopropionic acid are particularly
sui t abl e. Therdiirhicsettheresss Hair arenufmrevesiprr itdblsphenuilefreiyed are _
-2 2«bi-s(-met-hyl t hi-o) propane (al so known -as 25 3, 3-di nmet hyl -2, 4-dithi-apentane- -
and ref er¥ edaastimer gihfreiloversy adetcatshrigyitdie araBrRe wii ¢h Stsonige
- product of condensation of one nolecule of acetone with two nol ecul es of
et hyl nErcéﬁﬂéh@@E?lMﬂ%/QRﬁﬁ? qp—catelyst, characterized in that

a dithio ether of general formula (I) is used as co-

eatalyst. In this formula, and also in formulae {(II)

and (III), the symbols R and R’, which may be identical

10 or different, each‘represent a hydrogen atom, a linear

or branched alkyl radical containing from 1 to 12

 carbon atoms (preferably 1 to 4) or a phenyl radical,
.end the symbol R' " representé a linear or branehed
alkyl radical containing from 1.to-12 carbon atoms
.15 A(preferably 1 to 4)‘and optionally-substituted with'a
earboxylic acid grdup;r-
| So as not.-to stray teo far from processes
using methyl mercaptaﬁ as co-catalyst, dithio ethers
‘ derived-frem methylamercaptan (R’f_i CH3) are preferred.
2b The dithio ethers obtained-by condensing formaldehyde
(R = R’ = H) or acetone (ﬁ-z,R’ = CH3frwith methyl
.ﬁereaptan or'3fmercaptopropionic acid are particulariy
suitable. The dithio ethers that are more especiallyﬁ
preferred are 2;2—bis{methyltﬁio)propane.(aleo knowﬁ as
25 3,3-Aimethyl-2,4-dithiapentane and referred to
hereinbelow by'the abbreviatien BMTP) which is the
‘prbduct of condensation of one moleeule of acetoneiﬁith

two moiecules of methyl mercaptah:'



CH3~ CH3 CHC H3 C +-- 2 CH3SH C + H2C ~SCH CH3SH 3 BMIP 2ammy2005
bi s( met hyl t hi o) met hane (al so known as 2, 4- dithiapentane and referred to
herei nbel ow by the 5 abbreviation BMIM which is the product of
condensation of one nolecule of formal dehyde with two nol ecul es of nethyl
mercaptan: CCO+ 2 CH3SH- - HC + HO H CH3S/ -SCH3 z BMIM 10 These two
dithio ethers have the following charagteristics: BMIM BMIP
Crystallization tenperature <0C -18C Boiling point 147C 155C BMIP and BMIM
may be considered as equivalents of nethyl nmercaptan. They may thus be
used in an existing plant for manufacturing bisphenol A 15 under the sane
condi ti ons as t hyl captan, working at anCHsoconcgH.rati on of sul phur
in the reacti gﬁwﬁé G ven thgt one nol e %co/et harer g_orreéponds to
two noles of net hyn rcapt an? Hof —Bivre=i EHBS/ \SCH3 Hy ‘

O
B“ﬂTP e '

'éﬁd bis(methylthio)methane (also known as 2,4-
dithiapentane and referred to hereinbelow by the

5  ébbréviati0n BMTM) which is the product of. condemsation
of one molecule of formaldehyde with two molecules of

methyi mercaptan:

H\C o + QCHSH —_— "'H\\C/H '

- =0 + 3 ToH 0

.H/'. - : c%g/'\ﬂmﬁ | ?
BMTM

10 These two dithio ethers have the following

.characteristics;
BMTM | BMTP
nystaliization temperature <Qo¢ -18°C -
Boiling point | 1a70c | 1850

BMTP and BMTM may be considered as
'equivalents'of.methyl mercaptan. They ﬁay thus be ﬁséd 
in an ex1st1ng plant for manufacturlng blsphenol A
15 :under the same condltlons as methyl mercaptan worklng
:at an 1soconcentratlon-of sulphur in the reactlon
'mixture Given that one mole of thio ether corresponds

to two moles of methyl mercaptan, 1 kg of BMTP is



22 July 2005 6 equivalent, in activity, to 0.7 kg of methyR2elyaepsan and
1 kg of BMIMis equivalent, in activity, to'0.88 kg of nethyl mercaptan.

G ven that, in a conventional industrial 5 process for manufacturing

bi sphenol A, the methyl nercaptan concentration of the reaction m xture is
between 1 nol % and 100 nol % relative to the strong acid catal yst (sul phonic
resin, hydrochloric acid or sulphuric gcid), the amobunt of dithio ether to
be used 10 will be between 0.5 nol % and 50 nol % relative to the strong
aci d cat al ysequandl prief efabhyt bet weentd. 5. mM0k§6 o ande 28y T0L&EcdPeadi t hi 0
ethers used may be synthesized by- any known neans, but they are
advant-ageousaydlbd kynbtheBirredi byetrnjealenyg, t be aeetaptan ol b)88nkg the
carbonyl derivative (I1) at roomtenperature in the presence of a strong
aci d catal ysefsuehhnas hygdeaphéorit acid, sul phuric acid or an acidic -solid:
such as a "sul phonic resin (for exanple the resin Anberlyst(r)15) or 20 a
zeolite, followed by rénveinghany excessopuebbhghal demfyatiriveland t he water

~produced-on-a rotary_-evaporator or by-distillation.: The reaction mxture -

at the eAd BYOffess{ar hearslagteshpasedsebsent il | yhefmehkyldithio ether,
wat er and unreacted carbonyl derijvative. - _ . .

. mercaptan concéntration of the reaction mixture is
between 1 mol% and 100 mol$ relative to the strong acid
-catalyst (sulphonic resin, hydrochloric acid ox
sulphuric acid)}, the amount of dithio ether tolbe.used

10 will be between 0.5 mol% and 50 mol% relative to ther
strong acid catalyst, and preferably between 2.5 mol%
and 25 mol%.

The dithio ethers used may be synthesized by.
any known means, but they are advantageously |

15 sYnthesized by_injecting thé mercéptan.(III) into the
‘carbonyl derivative (II) at :obm témpérature in the
‘presence of a strong acid cétalyst‘such as hydrochlpricr
acid, sulphuric acid or an‘aci&iC‘solid such as a'_.
sﬁlphonic resin (fqr éxample'the resin Amberlyst®15) or

‘“20 a zeolité,-followed'by removing énﬁ excess carbonyl
iderivative'and the water produced on a rotary |
Veﬁaporator or by distillétion.‘The reaction mixture at
the end'of,the synthesis is composed esséntialiy of‘the
dithio:ether, water and unreacted carbonyl derivative,

25 It'may'also.be injectéd as is (i.e. the dithio ether
mixed-with ﬁhe water and the carbonyl derivative)'intd

‘the bisphenol A process (especially when the dithio -



25 It may also be injected as is (i.e. the dithio ether m 2Rduiypi20b5t he
wat er and the carbonyl derivative) into the bisphenol A process
(especially when the dithio 22 July 2005 7 ether is BMIP since all the
conponents of the m xture are present in the reaction nmediun.
process according to the invention, bisphenol A is synthesized

exactly the sane 5 operating condition
i s nethyl

I'n the
under

as those used when the co-catal yst
mer capt an, nanely: phenol/acetone nolar ratio: 1 to 50 and.

preferably &:har20steWper aiHEE: a2D- LBACaR oHéﬁf:Er 80l ¥nd0nt9,,,1Q 160C
pressure: 0.5-20 bar and preferably 1 to 0 bar - contact tine: 5-180

m nut es andapeepeeabhy 10 the *3QcHipHtRsdidm) G ven that during the

" reaction the BMIP generates nethyl

‘mercaptan, the usual separation train

can be used without anynnedefpeatess heceeliiegt tbheneganoedsishf | uents and
then to recycle or neutralize wth sodium hydroxide. 20 As nenti oned

above,

t he bepphenubna o apnhhé51zedcapﬂeﬂ mkhhtBWWEhdoeamaot

'wsubstantlal

reqU|re any

5 operatlng condltlons as those used when the co- catalyst

is methyl mercaptan, namely:

_~. rhenol/acetone mplar ratio: 1 to 50 and
preferably 5.to ZQ |
| - teﬁpefature:'25—180°C‘and‘preferably 40 to
10 160°C |
- pressure: 0.5-20 bar and preferably 1 to

10 bar

- contact time: 5-180 minutes and preferably 10

-to 120 minutes.

15 leen that durlng the reaction the BMTP

-generates methyl mercaptan, the usual.separatlon train

can be used without any modification to,eollect_the
1gaseous‘effluents_and then to recycle or neutralize

with sodium hydroxide.

mercaptan with BMTP does not require any substantial

20 '~ As mentioned aboﬁe,‘the replacement of methyl

modifications to the existing plant-for'manUfacturing_

bisphenol A, the only modification being, as shown in

the attached Figure 2, a liquid BMTP inlet. instead of a

25 methyl mercaptan inlef.

In accordance with one particular embodiment

of the proceSS'accordihg to the invention, the

injection of pure BMTP may be replaced with that of

a



modi fications to the existing plant for nanufacturing bispkedaly 2805t he
only nodification being, as shown in the attached Figure 2, a liquid BMIP
inlet instead of a 25 nethyl nmercaptan inlet. In accordance with one
particul ar enbodi nent of the process according to the invention, the
injection of pure BMIP may be replaced with that of a 22 July 2005 8

m xture of BMIP, acetone and water, such as, for exanple, that resulting
fromthe ex situ synthe3|s of BMIP b¢3react|ng met hyl nercaptan with an
excess of _acetone. g 5ffices to take account of the acetone 5 present in
this mxt FE<FRTGr Q6r F% adfGStOPfe e of (R &et ¥ to the reactor.

The BMIP-acetl one- wa m xt yre Is ust easy .to transport as. pure BMIP,
and " the o‘%eg1 ?%h %ﬁatufﬁﬁy FﬁggB§#BH\§%F%G§:§96?H§ﬁ“ QﬁH%MQ%u t he

2 Bt SR Bt AR B L

f or mal dehyde war er at X si tu
synt hesi s 9&5&4{&4 DY ¢! BAFEENGMRLIY L IPLEAR AL WA LD o G885 of
~fornal-dehyde. I n- -anot-her aspect- of e ‘presen |nve |on ere is

provi ded bpspbenel 1A rRAMf ackuned Q&ﬁ bher %e%%ﬁ%tdee‘ﬂéﬂ%eda%%ve- 22 July

2005
fresh acetone to the reactor. The BMTP-acetone-water

mixture is just as easy tb transport as pure BMTP, and
the operation to purify the BMTP is thus avoided.
Similarly, the injection of pure BMTM may be
10 replaced with that of a mixture of BMTM, formaldehyde
and water, such és.that resulting from the ex situ
synthesis of BMTM.by reacting methyl mercaptan with an
excess of forméldehyde. |
In ancother aspect of the present invention, there is

provided bisphenol A manufactured by the process as defined

above.



WD 02/ 059069 9 PCT/ FRO2/ 00042 CLAIMS 1. Conti nuous pr ocess 2P duly 2005
manuf acturing bisphenol A by reacting phenol. and acetone in the 5 presence
of a strong acid catal yst and a co-catal yst, characterized i'n that a

~dithio ether of general fornula: RR SR ~C (1) R \ SR' in which the

symbol s R and R, which may be identical 10°or different, each represent a

hydr ogen at or branched al kyl radlcal co to 12
car bon atongﬁ(b)r61 / ﬁeny radi cal, and the synmbol R lgé%!%ﬁxng i near

or branched al kyl radical contalnlng from1l.to 12 carbon atons and
optionally 15 substituted with a carboxylic acid group, is used as
co-catalyst. 2. Process according to &atwe1l, in which the alkyl radicals
of the dithio ether contain from1 0 # carbon-atons. 20 3. Process
according to daim1l or 2, i-n whieh the dithio ether is a nethyl nercaptan-
derivative. 4. Process according to Caim3, in which the dithio ether is
2, 2-bi s(net hyl t hi o) propane. Continuous process for manufacturing

bisphenol A by reacting phenol and acetone in the
5 presence of a strong acid cetalyst and a cowcatalyst,
characterized in that a dithio ether of general

formula:

N
N

in which the symbols R and R', which may be identical

q0)
‘R"

10 or different, each represent a hYdregen atom, a liﬁear
of branched aikyl radical eontaining from 1 tori2
~carbon atoms or a phenyl radical, and the symbol R"
. represents a llnear or branched alkyl radlcal
containing from 1 to 12 carbon atoms and optionelly
15 substitpted with a carboiylic acid group, is used as.
| c0wcata1yst. | |
2. Process. accefding to Claim'l' in whlch
the alkyl radicals of the dlthlo ether contaln from 1
to 4 carbon atoms. | |
.20 3. ?ProeeeS'aecerding to Claimll or 2, in
~ which the dithio e;her'is a methyi mereaptan
derivative. -
4. -Process accerding to Claim 3, in which

‘the dithio ether is 2,2—bis(methylthio)propane.



22 July 2005 10 5. Process according to Caim4, in which 2pJuly 2005

2,2-bi s(nmethylthio)propane is used.. 6- Process according to Claim4, in
which a mxture of 2, 2-bi s(nethylthio)propane, acetone and 5 water is
used. 7. Process according to Claim6, in which the mxture is that
resulting fromthe ex situ synthesis of 2,2-bis(nethylthio)propane by
reacting nethyl nmercaptan with acetone 10 8. Process according to Caim 3,
in which the dithio ether is bis(nmetBythio)nmethane. 9. Process according
to.Cdaim8, in which pure bis(nethylthio)nmethane is used. 10. Process
~according to Claim85-in EOSEsE ABaHAANF & DfC IS rfet Kyt tH i) het hane,
formal dehyde and water is used. 11. Process according to Claim10, in

whi ch  t he P58 ofrr & 24 St RS WS HHQ RFMBIR the W€%itu  synthesis of

bi s(met hyl t hi o) met hane by reacting nmethyl 20 nercapt wi t h .formal dehyde.
12_ Process accordi n§to amyse g’fc‘"@ e 1°% 7™ a%n'n ¥hi'®h-$heé® amount  of

dithio ether._used i e en 0. |.%.and. 50 nol % relative to the strong
~acid cat a|>f,fgf'ilil'—uf§ O%r %c?S%Jlgc(gbeﬁlé}r{fﬁ]gt{}loomﬁléﬁpﬁﬁez,__%Cngﬁv%f}%@_lﬁ]_e e

5 water is used. :
7. Process according to Cléim_G, in which
Athe mixture is that resulting from the ex situ
synthesis of 2,2-bis(methylthio)propane by reacting
methyl mercaptan with acetone.
10 8. Process according to Claim 3, in which
the dithio ether is bis(methyltﬁio)methane-
9. | Process according to Claim 8, in which
",pgre bis(methylthio)methane is used.
10. Process according to Claim 8, in which a
15 mixture of bis(methylthib)methane, formaldehyde and
water is used.
11. Process-according to Claim 10, in which
",the mixture is that resulting from the ex situ
synthesis of bis{methylthio)methane by reacting methyl
T 20 mmercaptan‘With formaldéhyde- o |
| 12. Process according to any one of Claims 1 to 11,
in which the amount of dithio ether used is between 0.5 mols and
50 mol% relative to the strong acid catalyst.
13. Process according to claim 12, in which the
amount is between 2.5 mol% and 25 mol%.

14. Process according to any one of Claims 1 to 13,

which is performed at a temperature of between 25 and 180°C.



amount is between 2.5 nol % and 25 nol % 14. Process accordi 128 July 200§ one of

Clains 1 to 13, which is perfornmed at a tenperature of between 25 and
180C. 22 July 2005 11 15. Process according to claim 14, in which the
tenperature is between 40 and 160C. 16. Process according to any one of
Clainms 1 to 15, in which the working aressure is between 0.5 and 20 bar.
17. Process according to claim116, in which the working pressure is
between 1 and 10 bar. 18. Process according to any one of Clains 1 to 17,
in which the contact tine is betmeen 5 and 180 minutes. 19. Process
according to claimi8, i Cordaggnéact t| 4|s be veen %0 and 120

m nutes. 20. Blsphenol ﬁgﬁﬁ aciure ?he focess” clalned in any of

clai ns 1 taypkgature 'is between 40 and 160°C.

16. Process according to any one of Claims 1 to 15,
in which the working pressure is between 0.5 and 20 bar.

17. Process according to claim 16, in which the
working pressure is between 1 and 10 bar.

18. Process according to any one of Claims 1 to 17,
in which the contact time is between 5 and 180 minutes.

19, Process according to claim 18, in which the
contact time i1s between 10 and 120 minutes.

20. Bisphenol A manufactured by the process claimed

in any of c¢laims 1 to 189.




