DESCRI PTI ON  METHOD FOR PRODUCI NG Bl SPHENOL- A TECHNI CAL FI ELD The present

_|nvent|on relates to a process for producing bisphenol life
of- the catal yst, -acidic cation-exchange resin used can ﬁE“%“W@@mgﬁmmE

Bi sphenol A is wuseful as a material for polycarbonate re sin,
pol yaryl ate resin, ‘etc. BACKGROUND ART Bi sphenol A *159159*

[ 2, 2- bi s(4-hydroxyphenyl ) propane] is known to be an inportant conpound for
a material for engineering plastics such as polycarbonammw,mﬂ”muﬂWML
polyaryl ate resin or for epoxy resin, and there is incr t
demand for it these days. It is KROWRIPREPN bi sphenol A is puaduced by
condensi ng acetone and excess phenol in the presence of an acidic

cati on-exchange resin ¢HETRHGtFGNFROPUCIAS By SEHENOLaA conpound pronot er
such as al kyl nercaptan. In the process, the acidic cation-exchange resin
catal yst dBgHBEEALW'TRLPi ne. A principal cause of the catal yst degradation

is the heavy material derived fromthe starting conpounds, and the
cat al yst begi nsThe pdegrade invention relates to a process for producing

bisphenocl A in which the 1life of the catalyst, acidic
cation-exchange resin used can be prolonged. Bisphenol A is
useful as a material for polycarbonate resin, epoxy resin,
polyarylate resin, etc.

BACKGROUND ART

Bisphenol A [2,2-bis{4-hydroxyphenyl)propane] is known
to be an important compound for a material for engineering
plastics such as polycarbonate resin and polyarylate resin or
for epoxy resin, and there is increasing a great demand for it
these days.

It is known that bisphencl A is produced by condensing
acetone and excess phenol in the presence of an acidic
cation-exchange resincatalyst and optionally a sulfur compound
promoter such as alkylmercaptan. In the process, the acidic
cation-exchange resincatalyst degradeswithtime. Aprincipal
cause of the catalyst degradation is the heavy material derived
from the starting compounds, and the catalyst begins to degrade
firstaroundtheinletportof thereactor. Sinceitsdegradation
speed is high, an excess amount of the catalyst is charged into
the reactor fcr long-term continuous operation for bisphenol

Aproduction. Afterthecatalysthasbeguntodegrade, theamount



first around the inlet port of the reactor. Since its degradation speed is
~high, an excess anmount of the catalyst is charged into the reactor for

| ong-term conti nuous operation for bisphenol A production. Af ter the
catal yst has begun to degrade, the anbunt 1 of acetone to be fed into the
reactor nust be tine-dependently increased for keeping the product yield
(that is, for keeping the intended degree of phenol conversion) . In that
case, the non-reacted acetone that goes out of the reactor is recovered
in the distillation colum connected to the outlet port of the reactor.

Ther ef or ePftare ERfuC Bf Eretdne thatr aftPemiaér basedieidered i tdokss is
limted by the capacity of the distillation colum. That is, at the limt
of the capaeregotdther disdinathencrediaimi/ialte (&gl yst for thremigattor i s
exchanged with a fresh one. Accordingly, if the reaction condition could
be suitabthe tomndtd etbmrasinphenolicwreassl athe adbuhhadfcaset diee and so
as to use the catalyst as long as possible in the reactor, it wll reduce
t he produnthenceostd.adatdin Shadngeesi ont ©Oike pakehbrapplieateonsd
relating to i nprovenment of the reaction condition have been laid open to
public i nspetid @n,sttinhaugh chheol umehj@nis-tdid ter th&Eauteanpber Japanese

Pat ent Lai d- Qpen No. 19952/1979, Japanese Patent No. 2,779,952, Japanese

Patent Lakdcpen mler?éﬁ@/ﬂ-BQ%n@lﬂﬂthfE@é@@he"ﬂ%at%é’r@@e%ﬁ@aﬁé‘écpse a

specific arrangenent of reactors connected in series in which
in the process is limited by the capacity of the distillation

column. Thatis, atthelimitofthecapacityofthedistillation
column, the catalyst in the reactor is exchanged with a fresh
one. Accordingly, if the reaction condition could be suitably
controlled so as not to increase the amount of acetone and so
as to use the catalyst as long as possible in the reactor, it
will reduce the production costs. In this connection, some
patent applications relating to improvement of the reaction
condition have been laid open to public inspection, thcocugh their
objects differ. For example, Japanese Patent Laid-Open No.
19952/1979, Japanese Patent No. 2,779,952, Japanese Patent
Laid-Open No. 246458/1999 and US Patent No. 4,400,555 disclose
a specific arrangement of reactors connected in series in which
a carbonyl compound divided into some portions is added
separately to each reactor. 1In these, however, there is still
room for improvement for proleonging the life of the acidic
cation-exchange resin used.

The present invention has been made in consideration of

the above-mentioned matters, and its object is to provide a



a carbonyl conpound divided into sone portions is added separately to each
~reactor. In these, however, there is still roomfor inprovenent for
prolonging the life of the acidic cation-exchange resin used. The present
i nvention has been made in consideration of the above-nentioned matters,
and its object is to provide a 2 process for produci ng bi sphenol A n which
the | if e of the catalyst, acidic cation-exchange resin used can be

prol onged. DI SCLOSURE OF THE | NVENTI ON W, the present inventors have

assi duously studied, and,  as a result, have found_that, in a process of

pr oduci ng FBIOSSFEHA L PROBYC LowPL ARBERP | Afidedi 1 pReAK ea@rfdt%%ﬁﬁgﬁéyﬁﬁt o a
reactor unit having at |east two reaction zones connected in series, when
an aci di ¢ asadioncexcleangechesios thatnhuseBesansbecprrpéanggd.partially
neutralized is used as the catal yst and when acetone having a specific

met hanol dORECEMSURE O ITHESPAFATEPY fed into at |east two reaction zones
in the reactor unit, then the process ensures a high degree of phenol
conversi on. on tke tlasipgresfentt hngeft ods mg,venes badeocshplstel ddheapdesent
invention. Specifically, the invention provides a process for producing a
bi sphenol 2A by econt, nupusltyuhdadiaty phenetod@sk ocdqet@necimg biapheactior unit
having at | east two reaction zones connected in series, which is

char act er izzgg do ttibaloudn yagé & £ng phenol and acetone into a reactor unit

having at least two reaction zones connected in series, when
an acidic cation-exchange resin that has been specifically
partially neutralized is used as the catalyst and when acetone
having a specific methanol concentration is separately fed into
at least two reaction zones in the reactor unit, then the process
ensures a high degree of phenol conversion. On the basis of
this finding, we have completed the present invention.

Specifically, the invention provides a process for
producing a bisphenol A by continuously feeding phenol and
acetone into a reactor unit having at least two reaction zones
connected in series, which is characterized in that an acidic
cation-exchange fesin partially neutralized with a
sulfur-containing nitrogen compound in from 15 to 50 & of the
acid site thereof is used as the catalyst, and acetone naving
a methanol concentration of at most 3,000 ppm 1s separately fed
into at least two reaction zones in the reactor unit.

BRIEF DESCRIPTION OF THE DRAWING

Fig. 1 shows one example of a flowchart of reaction steps

of theprocessof theinvention. Aindicatesacetone;Bindicates

W



cation-exchange resin partially neutralized with a sulfur-containing
~nitrogen conpound in from15 to 50 i of the acid site thereof is used as
the catal yst, and acetone having a nethanol concentration of at nost 3,
000 ppmis separately fed into at |least two reaction zones in the reactor
unit. BRI EF DESCRI PTION OF THE DRAW NG Fig. 1 shows one exanple of a
flowchart of reaction steps of the process of the invention. A indicates
acetone; Bindicates phenol; 1 indicates a f irst reactor; 2 indicates a
second reactor; and 3 indicates a third reactor. BEST MODES OF CARRYI NG
QUT THE | RWVENTION ITHE Gahasm £6RSE & cA65OF et HCHEE AR ISSHOVE TRARIGE ) Fi r st
described is the outline of the steps of the process for producing

bi sphenol apdoB théirabent #obhiGiepedafoyreacti on step) Bisphenol Ais
produced by reacting acetone with excess phenol in the presence of an

aci di c caBESH- ¥RPRANQE CBBRAING a9WT yBHE aliVENEI@hal | y an al kyl ner capt an
serving as a pronoter. For the acidic cation-exchange resin catal yst,
generally pref@&heetnvenicul foniesacilted yjpe dsitad ioh-rexchiangelaresi n.  For
exanple, it includes sulfonated styrene-divinyl benzene copolyner,

sul fonat ed cr ossitskedssirbedel pahynert; ] ipherfotzd aterpkdehyde-stddand ¢ aci d
resin, and benzene-formal dehyde-sulfonic acid resin. Singly or as

for producing bisphenol A of the invention.

Step (1) (reaction step)

Bisphenol A is produced by reacting acetone with excess
phenol in the presence of an acidic cation-exchange resin
catalyst andoptionally analkylmercaptan serving as a promoter.
For the acidic cation-exchange resin catalyst, generally
preferred is a sulfonic acid-type cation-exchange resin. For
example, it includes sulfonated styrene-divinylbenzene
copolymer, sulfonated crosslinked styrene polymer,
phenol-formaldehyde-sulfonic acid resin, and
benzene-formaldehyde-sulfonic acid resin. Singly or as
combined, one or more of these may be used as the catalyst.

In addition to the product bisphenol A therein, the
reaction mixture contains non-reacted phencl, non-reacted
acetone, catalyst, by-produced water, alkylmercaptan, as well
as side products such as organic sulfur compounds and color
substances.

Step (2) (step of recovering by-produced water and non-reacted

compounds)

Next, the reaction mixture obtained in the step (1) is



coimbi ned, one or nore of these may be used as the catalyst. In addition to
~the product bisphenol A therein, the reaction m xture contains non-reacted
phenol, non-reacted acetone, catalyst, by-produced water, alkyl nercaptan,
ass well as side products such as organic sul fur conpounds and col or
subst ances. Step (2) (step of recovering by-produced water and non-reacted
conpounds) Next, the reaction m xture obtained in the step (1) is 4
distilled under reduced pressure, whereby the non-reacted acetone,
by- produced wat er and al kyl nercaptan are renoved through the top of the
di still at #oRt &bl 8 UBAG a 1SHReE 53R TTE €1 AR e EBRY aiths BIRPH&ETSItEA and
phenol is taken out through the bottomthereof. The condition for the
reduced- pressone, BYSPrPHEERSn Watkothi andt apkysmascabf dBwsr eTHEN eSS ur e
falls between 7 and 80 kPa, and the tenperature falls between 70 and
1800C . | bhrdagh ddrediobart, thieed hont ¥ eslct @wd cphanol atdentianid adedturspe and a
part of it is renoved out of the systemthrough the top of the
di stil | at that colnrainStepphdnolshepndfploondensi hgkbhsphenohrA)giThdebot t om
liquid of the reaction m xture fromwhich the substances as above have
been renovedtos theretifstil ITéd vuodeditieduded ptbessuresidaed-gmmesplenol
fromit, and the product

distillation in this step is as follows: The pressure falls

between 7 and 80 kPa, and the temperature falls between 70 and
180°C. In that condition, the non-reacted phenol forms an
azeotrope and a part of it is removed out of the system through
the top of the distillation column.

Step (3) (step of condensing bisphenol A)

The bottom liquid of the reaction mixture from which the
substances as above have been removed is then distilled under
reduced pressure to remove phenol from it, and the product
bisphenol A is thereby condensed. The resulting condensate
residue 1s crystallized in the next step. The condensation
condition is not specifically defined. In general, the
temperature falls between 100 and 170°C, and the pressure falls
between 5 and 67 kPa. If the temperature is lower than 100°C,
the condensation will require high vacuum; but if higher than
170°C, the next crystallization step will require an additional
treatment for heat removal. The bisphenol A concentration of
the condensate residue may fall between 20 and 50 % by mass,
but preferably between 20 and 40 2 bymass. If the concentration

is lower than 20 * by mass, the bisphenol A recovery will be

n



bi sphenol A is thereby condensed. The resulting condensate residue is
crystallized in the next step. The condensation condition is not
specifically defined. In general, the tenperature falls between 100 and
170" C, and the pressure falls between 5 and 67 kPa. If the tenperature is
| ower than 100'C, the condensation will require high vacuum but if higher
than 170'C, the next crystallization step wll require an additional
treatnment for heat renoval. The bi sphenol A concentration of the
condensate residue may fall between 20 and 50 ~i ¥ but preferably
bet ween 20°v&n&vAolf hl%XﬁrFa%lanI? thBY dbhtent &t £ oh ri’stqweli R&€30 . 1 by
mass, the bisphenol A recovery will be low, but if higher than 50 '-c by
mass, thecwIaadl izaisier il &re drfyfsicatliti-zation will be difficult. Step
(4) (crystallization step) The condensate residue obtained in the step (3)
is cooledbtem 4D tomE@Lly a5tieora sdrepdt al of bi sphenol A-phenol adduct
(hereinafter this is abbreviated as phenol adduct), and it becones slurry.
Cool i ng the resildueondynbetefrdsisbteedbbyinppliyi hje statrer 31 ol ¢ keodxder nal
heat exchanger or crystallizer fitted to the reactor unit for heat renoval
fromthe t@sidue tlurough gvapod i zapd ol off WaitsgiherlNaX - phike cdo adensat e
residue slurry is filtered or centrifuged to separate the phenol adduct
fromthe (dwystad rddreecd hes hbguedidbhed sonpaenslsadaupeoduehs. ithe
nother liquid is directly or partly recycled into the reactor

becomes slurry. Cooling the residuemaybe effectedbyapplying

water to the external heat exchanger or crystallizer fitted to
the reactor unit for heat removal from the residue through
vaporization of water. Next, the condensate residue slurry is
filtered or centrifuged to separate the phenol adduct from the
crystal-free mother liquid that contains side products. The
mother liquid is directly or partly recycled into the reactor
unit, orapart orall of it is decomposedwith alkali into phenol
and isopropenylphenol and they are recovered. As the case may
be, a part or all of the mother liquid may be isomerized and
recycled to crystallization.

Step (5) (step of heating and melting phenol adduct)

Thecrystalof l:1adduct of bisphenol Aandphenol obtained

in the step (4) is melted under heat at 100 to 160°C into a liquid

mixture.

Step (6) (step of recovering bisphenol A)

Through distillation under reduced pressure, phenol 1is
removed from the liquid mixture obtained in the step (5), and

bisphenol A 1s thus recovered. The condition of the



unit, or a part or all of it is deconposed wth alkali into phenol and

i sopropenyl phenol and they are recovered. As the case may be, a part or

al'l of the nmother liquid may be isomerized and recycled to
crystallization. Step (5) (step of heating and nelting phenol adduct) The
crystal of 1:1 adduct of bisphenol A and phenol obtained in the step (4)
is nmelted under heat at 100 to 160'Cinto a liquid mxture. Step (6) (step
of recovering bisphenol A) Through distillation under reduced pressure,
phenol is renmoved fromthe liquid m xture obtained in the step (5), and

bi sphenol radisefrngepaeboerédtiThattoRdifi 68 LIS r difc ek HTBY Sur e
distillation is as follows: The pressure falls between 1 and 14 kPa; and

t he tenpefalipebetiveéen Petoneehd B/ sl tHGOCemppapt U pORR SLE P alweRhent ,
anot her nethod of renoving the remaining phenol through steamstripping is
al so knowna0 &hepl@diC(sPepraf fgpanahahi ngedisphenocdndhdhendtisphendl A
obtained in nelt in the step (6) is formed into liquid drops in a

gr anul at oresughngstisprmymadniierg, phkenlcoot@dgh et swolsitdiibipedg Thislss the
final product of the invention. The liquid drops are fornmed by spraying or
sprinklingnbha.nelt and then cool ed by exposing themto nitrogen or air.

Step (7) {(step of granulating bisphenol A)

The bisphenol A obtained inmelt in the step (6) is formed
intoliquiddrops inagranulator such as spraydrier, thencooled
and solidified. This is the final product of the invention.
The liquid drops are formed by spraying or sprinkling the melt
and then cooled by exposing them to nitrogen or air.

Next, the process of the invention is described in detail.

The process of the invention is for producing bisphenol
A Dby continuously feeding phenol and acetone into a reactor unit
having at least two reaction zones connected in series, and is
characterized in that an acidic cation-exchange resinpartially
neutralized with a sulfur-containing nitrogen compound in from
15 to 50 & of the acid site thereof is used as the catalyst,
and acetone having a methanol concentration of at most 3,000
ppm is separately fed into at least two reaction zones in the
reactor unit.

Specifically in the process the catalyst to be used is
an acidic cation-exchange resin partially neutralized with a
sulfur-containing nitrogen compound in from 15 to 50 % of the

acid site thereof. If the degree of neutralization of the



Next, the process of the invention is described in detail. The process of
the invention is for producing bisphenol A by continuously f eeding phenol
and acetone into a reactor unit having at |east two reaction zones
connected in series, and is characterized in that an acidic
cation-exchange resin partially neutralized with a sul f ur- containing
nitrogen conpound in from 15 to 50 of the acid site thereof is used as the
catal yst, and acetone having a nethanol concentration of at nost 3,000
ppmis separately fed into at | east two reaction zones in the reactor

uni t. SpeEPERLERMEYCRANERCL PP 053 S ddttalCpde 1§ thénusRE PEOCHHS alkd di ¢
cation-exchange resin partially neutralized with a sul f ur- containing

ni trogen &6NPHUHRN ASfFomhEscababpshwidfl Lhee thd mesherolersloftandge t he
degree of neutralization of the 7 cation-exchange resin used as the

catal yst phA theepfoeedsths s¢paertehandibicon, of hecetond yisr difiedarse t he
nmet hanol resistance of itself and the separate addition of acetone to

di fferent reaetctoms. Mi b ibee fifreeftfiot. véf Hfgheghkeentdak , 5th the arhdihe ot her
hand, it is unfavorable since the catalyst activity greatly |owers.

Pr ef er abl yantiheidegseendofvoerablal s zaté othof cihel ysatadysti faldisedetyween 20
and 30 % The sul f ur- containing nitrogen conpound to be used for the
catal yst mewtrsli zatieedaralydeshe f dege¥an@f®, neutralization of the

o

catalyst falls between 20 and 30
The sulfur-containing nitrogen compound to be used for
the catalyst neutralization includes, for example,
pyridinealkanethiocls such as 3-mercaptomethylpyridine,
3-mercaptoethylpyridine, 2~mercaptoethylpyridine,
4-mercaptoethylpyridine; pyridylalkanethiocacetals to be
obtained from such pyridinealkanethiols with ketones such as
acetone, methyl ethyl ketone, methyl isobutyl ketone,
acetophenone, cyclohexanone; aminoalkanethiols such as
2-mercaptoethylamine, 3-mercaptobutylamine,
3-n-propylamino-l-propylmercaptan; and thiazolidines such as
thiazolidine, 2,2-dimethylthiazolidine,
cycloalkylthiazolidines. Above all, preferred are
2,2-dimethylthiazolidine and 2-mercaptoethylamine.

In the process, it is also indispensable that the methanol
concentration of acetone is at most 3,000 ppm. If higher than
3,000 ppm, it is unfavorable since the influence of methanol
on the process 1is too dgreat. Preferably, the methanol

concentration is at most 2,000 ppm.



pyft i di neal kanet hi ol s such as 3-nmer capt onet hyl pyri di ne,

- 3-ner capt oet hyl pyri di ne, 2-nercaptoethylpyridir.e,

4-mer capt oet hyl pyri di ne; pyridyl al kanet hi oacetals to be obtained from such
pyvi di neal kanet hiols with ketones such as acetone, nethyl ethyl ketone,

met hyl iscbutyl ketone, acetophenone, cycl ohexanone; am noal kanethiol s
such as 2-nercaptoet hyl am ne, 3-nercaptobutylamne, 3-n-propyl amno- 1

- propyl mercaptan; and thiazolidines such as thiazolidine,

2, 2-di net hyl t hi azol i di ne, cycl oal kyl t hi azolidines. Above all, preferred
are 2, 2-di met hYReHieecdiodi REMRAAA PUAS ety A he Pativadiebprastess, it
is also indispensabl e that the nethanol doncentration of acetone is at
most 3, O0000fpm IIff Lhivghethahae0°C3, 0001 ppmfavoraplenanceabhe wiael t he

i nfluence of methanol on the process is too great. Preferably, the

met hanol pbeneentildt isaliidcs fat; st 2f 0B0gppm t8Badhd 00éact ian itsergeyaat ur e
preferably falls between 60 and 100C. If lower than 60C, it is unfavorable
si nce t heuplienokabpbasina lthesbbndekyhatage refsim ghed wiah bE0O&H nucH s al so
unfavorabl e since the ion-exchange resin used will be too nuch degraded.
More pref eegabhyedt heMbeacbireretrabpgr, attiee fealdts orbefamgair Hwrad £5Q s

Al sopreferably, the ratio (bynol) of phenol/total acetone

between 65 ad 95°C.

Alsopreferably, theratic (bymol) of phencol/total acetone
falls between 6 and 13. If smaller than 6, it is unfavorable
since the coclor of the product, bisphenol A will be unstable;
but if higher than 13, it is also unfavorable since the reaction
speed will be low and the amount of phenol to be recovered will
increase. More preferably, the ratio falls between 8 and 12.

The amount of acetone to be fed into each reactor is not
specificallydefined. Forexample, from30to50%ofall acetone
tobe fed into the reactor unit may be fed into the first reactor,
and the remaining acetone isdivided into equal parts and equally
fed into the second and later reactors. Fig. 1 is a flowchart
showing one example of the invention that uses a three-stage
reactor unit.

Preferably, the liquid hourly space velocity (LHSV) in

eachreactor fallsbetween0.2and30hr™

, morepreferablybetween
0.5 and 6 hr™',
The invention is described more concretelywith reference

to the following Examples, which, however, are not intended to

restrict the scope of the inventicn.



falls between 6 and 13. If snmaller than 6, it is unfavorable since the
~color of the product, bisphenol A wll be unstable; but if higher than 13,
it is also unfavorable since the reaction speed will be |ow and the anount
of- phenol to be recovered will increase. More preferably, the ratio falls
between 8 and 12. The anount of acetone to be fed into each reactor is not
specifically defined. For exanple, from30 to 50 %of all acetone to be
fed into the reactor unit may be fed into the first reactor, and the
remai ni ng acetone is divided into equal parts and equally fed into the
second and®KafBferédctors. Fig. 1 is a flowchart showi ng one exanpl e of
the invention that uses a three-stage reactor unit. Preferably, the liquid
hourly space veP8dd §9f(@HEVYAiA Cadach Teesd eI e Be 5N Belweén 16X by 30
hr-1, nore preferabl{ between 0.5 and 6 hr-1. The invention is described
nmore concPetelym@ihlilibierehedingo ithe | of | ol hgeEraisl esitanilediretbwever ,
are not intended to restrict the scope of the invention. 9 [Exanple 1) 69
cc of an dditlsub¢ahiobhexchahye Pesion riditdal waed wifthr swollen with
2,2-dinmethylthiazolidine in 20 ~~ of the acid site thereof (M tsubish
Chem cal ' srabeai, arhSKilOH )i nwassa @ oértiswed keainilkhs awlieins changeck fint o each
of three stainless colums. 277 cc/hr

of phenol and 8 cc/hr of aceteone were fed into the reactor unit

through the inlet port of each reactor column. The reaction

temperature in the unit was kept at 75°C. The ratio (by mol)

of phenol/all acetone was 10. The methanol concentration of

the acetone was 1,000 ppm. - In the initial stage of reaction,

the phenol conversion at the outlet port of the third reactor

column was 14.0 %, and after 500 hours, it was 12.8 %.

[Comparative Example 1]

In the same reactor unit as in Example 1, all acetone was

fed into the first reactor column at a flow rate of 24 cc/hr,

and reacted with phenol in the same manner as in Example 1. In

theinitial stageofreacticn, thephenol conversionat theoutlet

port of the third reactor column was 14.0 %, but after 500 hours,

it was 12.0 %. There is a significant difference between the

data, 12.8 % in Example 1 and 12.0 % in Comparative Example 1.

[Comparative Example 2]

In the same reactor unit as in Example 1, an ion-exchange
resin having a dedgree of neutralization of 10 % was used and

acetone and phenol were reacted in the same manner as in Example

1. In the initial stage of reaction, the phenol conversion at

10



of " phenol and 8 cc/hr of acetone were fed into the reactor unit through
.the inlet port of each reactor colum. The reaction tenperature in the
unit was kept at 75'C. The ratio (by nol) of phenol/all acetone was 10.
The net hanol concentration of the acetone was 1,000 ppm In the initial
stage of reaction, the phenol conversion at the outlet port of the third
reactor colum was 14.0 % and after 500 hours, it was 12.8 [Conparative
Exanple 1) In the sane reactor unit as in Exanple 1, all acetone was fed
into the flrst reactor colum at a flowrate of 24 cc/hr, and reacted with
phenol i ntPRE WA RBRR&T BReithimchhpretar qodurpheas didt Ozt SAqRL L
reaction, the phenol conversion at the outlet port of the third reactor
col urm wa§094houpse-it vas Af-2ef-500 hours, it was 12.0 ~U. There is a
significant difference between the data, 12.8 ~5 in Exanmple 1 and 12.0 %
i n Conpar atPweaERAApEeEianp] €ofpar ative Exanple 2) In the sanme reactor unit
as in Exanple 1, an ion-exchange resin having a degree of neutralization
of 10 .'0 was uéecthaﬁndsamcetaaméoanmjph@rsolinv@raenp@dbedCEhonhdlasa:inEg manner
as in Exanple 1. In the initial stage of reaction, the phenol conversion
at 10 theaouwttlein@pdrdorofertthes tiir d fr éaODOrpmlwﬂmr\@astéd thl%p}baﬁo]after
500 hours, it was 11.2 [Conparative Exanple 3]

in the same manner as in Example 1. In the initial stage of

reaction, the phenol conversion at the outlet port of the third
reactor column was 14.0 %, but after 500 hours, it was 11.8 %.

INDUSTRIAL APPLICABILITY

In the process of the present invention for producing a
bisphenol A by continuously feeding phenol and acetone into a
reactor unit having at least two reaction zones connected in
series, an acidic cation-exchange resin partially neutralized
with a sulfur-containing nitrogen compound in from 15 to 50 %
of the acid site thereof i1s used as the catalyst, and acetone
havingamethanol concentrationofatmost 3,000ppmis separately
fed into at least two reaction zones in the reactor unit. The
advantage of the process of producing bisphenol A is that the
life of the acidic cation-exchange resin catalyst used 1is

prolonged.

11



In"the same reactor unit as in Exanple 1, acetone having a nethanol
.concentration of 5, 000 ppmwas reacted with phenol in the same manner as
in Exanple 1. In the initial stage of reaction, the phenol conversion at
the outlet port of the third reactor colum was 14.0 but after 500 hours,
it was 11.8 | NDUSTRI AL APPLI CABILITY In the process of the present

i nvention for producing a bisphenol A by continuously feeding phenol and
acetone into a reactor unit having at |least two reaction zones connected
in series, an acidic cation-exchange resin partially neutralized wth a
sul fur-containing nitrogen conpound 4% m 15 to 50 9 -~ of the acid site
thereof is used as the catal yst, and acetone having a nethanol
concentration of.at? pyoress DOOppEIdiciagar ateppenpédt byt @l inwassly wo
reaction zones in the reactor unit. The advantage of the process of

produci ngfbedphenohenol sinichatethee 1nfe aotetheoacimi t heatiingna exlodeesige resin
catal yst used is prolonged. 11 CLAIMS 1. A process for producing a

bi sphenol thAohyezont smuonslsycdeede hgd phrenekiand vacietlohe cidoe@ ¢reaoddr unit
having at | east two reaction zones connected in series, which is

char act eriizethat rart hatidaa ast dbe-6athongexcehangparesenlpatditatdyized
neutralized wth a sulfur-containing nitrogen conpound in from15 to 50 %

with a sulfur-containing nitrogen compound in from 15 to 50 %
of the acid site thereof is used as the catalyst, and acetone
havingamethanol concentrationofatmost 3,000ppmis separately
fed into at least two reaction zones in the reactor unit.

2. The process for producing bisphenol A as claimed in
claim 1, wherein the ratio (by mol) of phenol/all acetone falls
between 6 and 13.

3. The process for producing bisphenol A as claimed in

claim 1, wherein the sulfur-containing nitrogen compound is at

least one selected from pyridinealkanethiols,
pyridylalkanethiocacetals, aminocalkanethiols and
thiazclidines.

4, The process for producing bisphenol A as claimed in
claim 1, wherein the reaction temperature falls between 60 and
100°C.

5. The process for producing bisphenol A as claimed in
claim 1, wherein from 30 to 50 % of all acetone to be fed into
the reactor unit is fed into the first reaction zone.

6. The process for producing bisphenol A as claimed in

claim 1, wherein the liquid hourly space velocity (LHSV) in each
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of the acid site thereof is used as the catalyst, and acetone having a
nmet hanol concentration of at nost 3, 000 ppmis separately fed into at

| east. two reaction zones in the reactor unit. 2. The process for producing
bisphenol A as claimed in claim1l, wherein the ratio (by nol) of

phenol /all acetone falls between 6 and 13. 3. The process for producing
bi sphenol A as clained in claiml1, wherein the sul fur-containing nitrogen
conmpound is at |east one selected from pyridi neal kanet hi ol s,
pyridyl al kanet hi oacet al s, ami noal kanet hi ol s and thiazolidines. 4. The
process fBr2pEbeElcPPBebisphenbeliveer ¢iaiamd 3th hklaim 1, wherein the
reaction tenperature falls between 60 and 100C. 5. The process for
produci ng bi sphenol A as clained in claiml1l, wherein from30 to 50 = of
all acetone to be fed into the reactor unit is fed into the first reaction
zone. 6. The process for producing bisphenol A as clained in claiml,
wherein the liquid hourly space velocity (LHSV) in each 12 reaction zone
falls between 0.2 and 30 hr-1. 13
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