METHOD FOR MAKI NG BI SPHENOL A (err) (1) Abstract The invedRiJoly 208hcerns a
conti nuous nethod for meking bi sphenol A which consists in: reacting
phenol and acetone in the presence of a strong acid catalyst and a
co-catalyst; said nethod is carried out by using as co-catal yst a

di t hi oet her ofgeneral fornula (1) wherein the synbols Rand (R ) represent
each a hyd"Wyé2/&5806%n al kyl radi cal or a phenyl r&diTvairo2a000dhe synbol
R' represents an al kyl radical optionally substituted. 22 July 2005 WO
02/ 059069 PCT/ FR02/ 00042 METHOD FOR MAKI NG Bl SPHENOL A The present
invention relates to the field of bisphenols and its subject is, nore

particularly, the 5 manuitmchon erc MakspbenQlpupnbA, #4' -1 sopropyl i dene-
di phenol).. Bi sphenol A is the bisphenol which is nost comonly used
industrially. Produced in nore than one. mllion tons, it is mainly used as
an internediate in #%r%he manuf act ure .of plastics, espe0| ally that of
pol ycar bonat es, epox

here is an abund nce - of- tIhlejcerature

h b k f
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5 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
;ﬁsually.obtained by condensing oné mole of acetone with

 two moles of phenol according to the reattion;

' ' _ CH3 '
* CH CH;,
3\ P
, 2HO‘/\:> + c O —©—OH + H,C
T O R

20 CHB

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

:ﬁrr‘f‘sS W%Oélr 591@% he ilstedprdduct which



15 Encycl opaedi a of Industrial Chem stry 5th edition, Vol. 22Jug,2009.
350-351). Industrially, bisphenol Ais wusually obtained by condensing one
nol e of acetone with two noles of phenol according to the reaction: CH3
CH3\ /CH3 ~. | 2 HO!/ ~) + CHOB( ~---:C(( /-OH+ HzZC 20 CH3 This
reaction is generally carried out in the presence of a strong acid catal yst
(HO or a sulphonic resin) and a nercaptan co-catal yst such as nethyl 25
mercaptan (MM or 3-nercaptopropionic acid. In the 22 July 2005 2 absence
of a mercapkizetricalofSts ndieaieast iceitdlS stPosFidl@adiilod tid s sl ower and
| ess selective, the 2,4 isonmer then formng nore readily. The attached
Figure 1 ispesdibledi dgrramitofisa sloweaneid ilgnal dgiditstinieg] giieoests f or ‘
manufacturi'ng bisphenol A . This process essentially conprises a reaction
‘zone fed w tiscaset diren diremding storeng esglidyand nmercaptan (fresh and
- recycled) and a zone for crystallizing the bisphenol A w th neans for
~ separating 10 the |i e atdarded Fiootd dnsisard Flow ddeyolamgft le

and it | 9 nECEFEAY ongli AEdhEied 21 SusSIepS dio mestiiRsic@itan, this supply
pOSSIny be%&%ﬁﬂégg% A. This process essentially comprises a
| rreaction 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 fecycled.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 mercaptidé'(SMM)'in the reaction tb synthesize .'
bisphenoi A.lThis procedﬁre appears to berdifficult-to

25 use at thé industrial scaie 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,



15 99% of the total anount required. Unfortunately, due to R2dulgi2ghs
toxicity, deliveries of nmethyl nercaptan pose safety problens which are
" such that bisphenol A manufacturers who use nethyl mercaptan as

co-catal yst are searching for 20 solutions to replace nethyl nercaptan.
Thus, it has been proposed in patent US 4 517 387 to replace the nmethyl

- mercaptan feed with a direct injection ®f sodium nethyl nercaptide (SMV

in the reaction to synthesize bisphenol A This procedure appears to be
difficult tontShyisencatcaptar richust rMM Isefadee simee-tiing art geney afte: a
deposit of sodiumsalts in the reactor. Another solution which has been
envi saged wdulsbloonsl &t symthestiey atéanor n Hovepew f ithis adlwtidrhe user's
site, 22 July 2005 3 nethyl nercaptan from.SWM before injecting it into
the bi spheri¢t Jlejs%ﬁﬂ‘ﬁéé‘i SumkgEnsme Howeverlendrits siglast iion remuinsdsati vel y
cunbersone tqQ inplenent since it requires the installation of an

addi tional ridtids il il L &5 adill Evmad tiear e digy Ry wradidiegener at es

= ral odorog fﬁ’bell ne a e}gus effl uent's. It has now been found that the — -
pr obl em may \7&& Jrijet"if’(yi SRS WA r Wt hio et her

of gener al for nul a (‘{}'f th| f\}é;l{od%ct bei ng 10 obt ai ned by condensi ng one
nol ecul e of & eooan STVt Y11) with two nol ecul es of a mercaptan

NULADE It has now been found that the-probiem-may be
- solved by replacing methyl mercaptan with a dithio
.ether of geﬁerel formala (I), this oroduct being

~11O cbtained by condensing one molecule of a-carﬁonyl
derivative (II) with two molecules of_e mexcapoah

{(ITT):

Ry SR
N

C=0 + 2R“SH —

R _
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_ ' // \\ 2
R
Sy an )

15 |

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

20 180°C), the-liquid dithio efhers may be introduced
directly into the'bisphenol'A synthesis 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



SR RCCC+ 2 R-SHRC+ HC R R SR (Il) (1I1) (1) 152%aly 2005

synt hesi zed ex situ at the nercaptan production site, the dithio ethers
-are products that are easy to handle. Being liquid at the tenperatures
usual |y used for the synthesis of bisphenol A (25 20 180C), the liquid
dithio ethers may be introduced directly into the bisphenol A synthesis
reactor using a netering punp; their uge does not therefore necessitate
any substantial nodification of the existing bisphenol A nmanufacturing
plant. Furt ReMmIOIE,LHid GUHLES haWd 2 alidah 225 o 4 ndMgdidhitangt hers
have the advantage of not generating malodorous al kaline effluents. One
subj ect - of td daveNld LKA v FEF1edd nuous process for manufacturing

- bi sphenol A by 5 reacting phenol and acetone in the presence of a strong
acid catal yst and a c@reatattyictwifandst dmvedtiion tilkatthwes & t hi o et her of
general formula (1) is used as co- catalyst. In this fornula, and also in
formul-ae (I ISontdmkcus IPnoddss iorbolssiR sartoirRng Whisghareyl Fe Hydentical - 10

--or-di-f ferent; each represent -a-hydrogen atom a |inear —-or branched atkyl-
radi cal dontzEasitigd mhmnPl ard acsidien it die @resfesrcsblof B tsdpgor a
phenyl radI%&hﬁ.catalySt and a co-catalyst, 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:'



and the synbol R represents a linear or branched alkyl radaaahwcmnsalnung
froml to 12 carbon atons 15 (preferably 1 to 4) and optionally substituted
with a carboxylic acid group.. So as not to stray too far from processes
usi ng net hyl mercaptan as co-catalyst, dithio ethers derived from nethyl
mercaptan (R = CH3) are preferred. 20 The dithio ethers obtai ned by
condensi ng fornal dehyde (R =R = H) og acetone (R=R = CH3) with nethyl
mer capt an or 3-nercaptopropionic acid are particularly suitable. The
dithio ethers- that are nore especially preferred are :

2, 2-bi s(met hyl t hi o) propane (al so known as 25 3, 3-di net hyl - 2, 4- di t hi apent ane
and referred her eifibel ow by t he abbrevi ati gM..BMIP) ch is the

product of co%gie’*hs tfi/oql}paof one nol ecul e of acetor?e\m'(k?wytm no) ecul es of
met hyl mer capt an: %2 Jul y - 3003 Chis ﬁ 2 CFlesk€ + Hac
~SCH CH3SH 3 BMIPg and bls(nethylthlo)nethang so knomnaas 2, 4-
dlthlapentane and referred to hereinbel ow by the 5 abbrevi.ati on BMIM mhlch

s -t he.product of condensation of one- nDIecuIe_oth@fpaldehyde Wi-t-h-two -

nnlecules of _
and bls(methylthlo)methane (also known as 2,4-

dithiapentane and referred to hereinbelow by the
5 .abbreviation BMTM) which is the product of. condemsation
of one molecule of formaldehyde with two molecules of

methyi mercaptan:

H\c o + 2.CHSH —_— H\C/H '

- =0 + 3 ToH 0

.H/ o : CH3S/ TNSCH, | ?
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 osédo
in an ex1st1ng plant for manufacturlng blsphenol A
15 :under the same condltlons as methyl mercaptan worklng
:at an 1s0concentratlon-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



met hyl mercaptan: CCO+ 2 CH3SH - - HC + HO H CH3S/ - SCH322 Julpobs 10
These two dithio ethers have the followi ng ‘characteristics: BMIM BMIP
Crystal lization tenperature <OC -18C Boiling point 147C 155C BMIP and BMIM
may be considered as equival ents of nmethyl nercaptan. They may thus be
used in an existing plant for manufacturing bi sphenol A 15 under the sane
condi tions as nethyl nercaptan, workingg at an i soconcentration of sul phur
in the reaction mxture. Gven that one nole of thio ether corresponds to
two nol es of eqeitylenel captadtidi kg, otoBMP kg 32 Hutyy20Q6rchpeani val ent,
in act|V|ty, to 0.7 kg of methyl nmercaptan and 1 kg of BMIMis equivalent,
in activity,ahd 0.88 &f Bwimnes hgbubeataptaninGyehvibal , tbnoaggoryenti onal
industrial 5 process for nmanufacturing bi sphenol A, the nethyl mercaptan
concentr at i onfofhethel rsactapnami xture is between 1 nol % and 100 nol %-
relative to the strong acid catal yst (sul phonic resin, hydrochloric acid or

sul phuric acid), the a@buer bhaﬁJthnoaethevenblbaahsemdu&DrMﬁlI be between %

0.5 mol %-and 50 nol % relative to the -
process for manufacturing blsphenol A the methyl

mercaptan concentration 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 |
sﬁlphoﬁic resin (for éxample'the resin Amberlyst®i5) 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, wdter 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 =



strong acid catalyst, and preferably between 2.5 nol % and 22 Jowl2985 The
dithio ethers used nmay be synthesized by- any known neans, but they are
advant ageously 15 synthesi zed by injecting the nercaptan (I11) into the
carbonyl derivative (I1) at roomtenperature in the presence of a strong
acid catalyst such as hydrochloric acid, sulphuric acid or an acidic solid
such as a sul phonic resin (for exanple the resin Amberlyst(r)15) or 20 a
zeolite, followed by renoving any excess carbonyl derivative and the water
produced onefnEPt 8% YEMEYARPHALOL1 O tRY ébﬁbbhéﬁkéoef Iﬂe ﬁ&ﬁegken m xture
at the end of the synthesis is conposed essentially of I'thio ether,
water -and ugreaptedesar banyhedeshyat bemedbuki . My al so be injected as is

" (i.e. the dithio ether mixed with the water and the carbonyl derivative)
into the bisphenol A protkesptespesi atbyrabieg tbetHet hhoedBiddly 2005 7
ether is BMIP since all the conponents of the m xture are present in the
reacti on nmedisphendh Rhespspnekesaeedr dhdgrt exbbeliyntaet safne bi sphenol A

~i's-synthesized under exactly the same 5 operating conditions as those used -

when t heScocpatratysy cosdibibpk aer thpsanusadnmehyn phenob-asetdpetnol ar

ratio:- 1 to 50 and preferably 5 to 20 tenperature: 25-180C and preferably
40 to - is methyl mercaptan, namely .

- phenol/acetone molar ratio: 1 to 50 and
preferably 5.to ZQ |

- teﬁpefaturé:'25—180°C‘and‘preferably 40 to

10 160°C | -

| - pressure:‘O.S—ZO bar and preferably 1 to
10 bar |

- ' contact time; 5-180 minutes and preferably 10
-tb 120 minutes.

15 leen that durlng the reaction the BMTP
-generates methyl mercaptan, the usual.separatlon train
can be used without any modlfication to,éollect_the
1gaseous‘effluénts_and thén to recycle or neutralize
with sodium hydroxide. N

20 " As mentidned aﬁoﬁe,‘the replacement of méthyl.
mercaptan withrBMTP dqés not reﬁuire any sﬁbstantial
modifications ﬁo thé‘éxisting plant-for'manufacturing_
bisphenol A, the only modification‘béing,ras Sﬁown in
.the attached Figure 2, é liqﬁid BMTP inlet instead of é |

25 ,methyl.mefcéptan inlef.

| In.adcordancé with one particular.émbodiment
of the proceSS'accordihg to the inﬁention, the

injection of pure BMTP may be replaced with that of a



10 160C pressure: 0.5-20 bar and preferably 1 to 10 bar - QEUURE@O06I nNe:
5-180 mnutes and preferably 10 to 120 mnutes. 15 Gven that during the
reaction the BMIP generates nethyl mercaptan, the usual separation train
can be used without any nodification to collect the gaseous effluents and
then to recycle or neutralize wth sodium hydroxide. 20 As nmenti oned
above, the replacenment of nethyl nercaptan wth BMIP does not require any
substantial nodifications to the exi§iing pl ant for manufacturing
bi sphenol A, the onlLy ification being, as shown in the attached Figure
2, a quuiﬂiﬁkﬁ i eFﬁ&ﬁst@88?8Peaan§5gﬁéﬁﬁylfﬂﬁ?béﬁ%aﬁkﬂhlet. In

accordance_wit h, one_particul ar .enbadi nen of the process according to the
invehtion,e%%%plghjE@??oﬁegPﬁﬁﬁpg W3 5 = (ﬁﬁ?ébq§f%t%ﬁ of a 22

July 2005 i Ve, 0L BUTEL 863! e 300 MR, S8 S o exarml e

that resulting om t SIrtu-sy met hyl

mercaptan WthoA8 ?fﬁeﬁﬁfggcegc%t)o.%%kel c%'ﬂ)fufrjtcgj% tt%et_%llé%ft%%coum of the

~acetone 5-present in this mxture in order to adjust the-fee |
acet onest optBehLachOkhi IR BMiP=AG 8! QRerale adfidilig d Sddisl, @S easy to

transport as pure BMIP, and
’ 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 another aspect of the present invention, there is

provided bisphenol A manufactured by the process as defined

above.

.eeg(ﬁ.mfresh“””..mm



the operation to purify the BMIP i s thus avoi ded. Simlarlyz2thly 2005ecti on
of pure BMIM nay be 10 replaced with that of . a m xture of BMIM
formal dehyde and water, such as. that resulting fromthe ex situ

- .synthesis of BMIM by reacting nmethyl mercaptan with an excess of

f or mal dehyde. I n another aspect of the present invention, there is

provi ded bi sghepol ufactured by the process as def/d 22 July
2005 WO 02/@@98%60€§g§,§|1/ FRO2/ 00042 CLAIMS 1. Conti hﬁ%d'u‘fsveifni}{)oéél}egds)as/{sa Br

manuf acturing bisphenol A by reacting phenol. and acetone in the 5 presence
of a strong acid catalyst and a co-catalyst, characterized in that a
dithio ether of general fornmula: R &Rg& (1) R \ SR' in which the
synbols R and R, which may be identiTat 10 or -different, each represent a
hydrogen atom a linear - or -branched al kyl radical containing from1 to 12 -
carbon atons or a phenyl radical, and the synbol R' represents a |inear
or branched al kyl radital ceontahibng broededst ect2meahbeptatong and
0pt|0na|| y 15 SUbSt | t ut ed W 1 ha 'Ca'r boxy.| | c 'aCi d .gr OU'p_'; | S US'e'd QS

co-cat al yst.bisphencl A by reacting phenol and acetone in the

5 presence of a strong acid cétalyst and a cowcatalyst,r
characterized in that a dithio ether of general

formula:

SR!I

AN
\\\ISR“

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

N0
R

10 or different, each represent a hYdrqgen atom, a liﬁear
of branched aikyl radical Containing from 1 tori2
.carbpn atoms or a phenyl radical, and the symbol R
. represents a lineér or brahched_alkyl radical_ “
containing from 1 to 12 carboﬁ atoms ahd-optionélly
15 substitpted with a carboiylic acid group, is used as.
c0wcatalyst.- | |
2. Procéss‘accbfding ;o Claim'l; in which
the alkyl radicals of the dithio'ether contain from 1
to 4 carbon atoms. | | |
.20 3. ?ProgeéS'aécdrding to Claimll or 2, in
~ which the dithio é;her'is a methyi merbaptan
derivative. -
4. -Process accerding to Claim 3, in which

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



2. Process according to Caim1l, in which -the alkyl radical2 Joly 2008 dithio
ether contain froml to 4 carbon atons. 20 3. Process according to Caim1l
or 2, in which the dithio ether is a nethyl nercaptan derivative. 4.
Process according to Claim3, in which the dithio ether is

2, 2-bi s(nmet hyl t hi o) propane. 22 July 2005 10 5. Process according to Caim
4, in which pure 2,2-bis(nethylthio)propane is used.. 6- Process according
to Claim4, in which a nixture of 2, 2%i s(nethylthio)propane, acetone and
5 water is used. 7. Process according to Claim6, in which the mxture is
“that resulting from fhe e¥rsiaass SARHERIKI dfo £ A netthyftHi) pr opane by
reacting nethyl nmercaptan wi_th acetone 10 8. Process according to Caim 3,
in which PN&Sdi%Hi-&ist StV BHRQRAMATI 6) Mt9%hne. 9. Process according

to Claim8, in which pure bi s(nethylthio)methane is used. 10. Process
according to Claim8%-in \}%O&‘?(Ef afy‘ac‘?ﬁci& et%{%qﬁlé’(r%t tHi oy et hane,
~mmhich~~the;Wh

5 water is used. :

f or mal dehyde _and rJs.used. .11 .Process accordi to Caim110, in
e Y J s st ol asess aecodiaade daimao in

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
7” 20-.mercaptan‘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.



synt hesi s of bis(nethylthio)nmethane by reacting nethyl 20 n22dalyt2805w t h
formal dehyde. 12 Process according to any one of Clains 1 to 11, in which
the amount of dithio ether used is between 0.5 nmol% and 50 nmol % rel ative
to the strong acid catalyst. 13. Process according to claim 12, in which
the anount is between 2.5 nol % and 251l % 14. Process according to any
one of Clains 1 to 13, which is perforned at a tenperature of between 25
and 180C. 22 July 2005 11 15. Process according to claim14, in which the
tenperature is bet ween 40 and 160C. 16. Process according to any one of
Clains 1 to 15, n swhi t he_wor ki n [ betwe .9, and 20 bar.
17. Process accordl ng tgé}glcglgr% ?Or g/n hctilaﬁ §4 |ng pgegkslure i's
bet ween I1teampgraduibmris b8tvwRPemckHssngdct@?dl.ng to any one of d al m; 1 to 17,
In \Nhl Ch the cont aq.tG tl %OCESQQ& O%lﬁ ait[:'g %%OOWEHHE?E}[l}h%
ac e

according to claimg, in V\/mcht time 1s ween an'd 120

m nut es. %WthhpmmorAlmmmﬁeds mﬁﬂvﬂ&enpﬁo@m elbabaed in any of

~claims-1-to 19.- 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.





