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| mproved Met hod To Def oul Bi sphenol - Phenol Adduct Foul ed Ch¥§ta||l4

Cool ers Background of the Invention Field of the Invention 5 %« The
i nvention relates to processes for the synt hesis of dihydric phenols and
nore particularly to an inproved process for recovering bisphenol -

Brief Description of Related Art The di hydric phenol 2,2

bi s(p- hydr oxyphenyl ) 10 propane (comonly r.eferred to as "bi sphenol-A") is
comercially prepared by condensing 2 nnleg'of phenol with a nol e of

acetone in the presgpseeQf hod 261 Be88L2! ¥S$EpndRS QBﬁQBE S present ina
miar excess oja ggeﬁfaﬁ i ORBY L1 1 SUHET BOENE rs'5u ts ¢

condensati on, a nunber of g cts are or ned mhlch are contanlnants
of the desired BaﬁFSHQEFd ®F sphendnvantFRBse contaninants, carried in
the product streapibi@mthenheongeasaiban

5 The invention relates to processes for the

synthesis of dihydric phenols and more particularly
to an improved process for recovering bisphenol-A.
Brief Description of Related Art
The dihydric phenol 2,2 bis(p-hydroxyphenyl)
10 propane (commonly referred to as “"bisphenol-A") is
commercially prepared by condensing 2 moles of
phenol with a mole of acetone in the presence of an
acid catalyst. The phenol is present in a molar
excess of the stoichiometric requirement. During
15 the condensation, a number of by-products are
formed which are contaminants of the desired
product, bisphenol~A. These contaminants, carried
in the product stream from the condensation
reaction zone, include water, trace quantities of
20 acidic materials derived from the catalyst,
unreacted phencl and acetone and a number of
isomers cf bisphenocl-A.

Conventiconally, an early step in separating
the desired bisphencl-A from the product stream may

25 involve cooling the product stream to induce
crystallization and precipitation of the
bisphenol~A in the form of a 1:1 adduct with the
excess of phenol present. The crystallized adduct
is separated, washed, and the phenol removed by

30 distillation, extraction or steam stripping.

In commercial plants for the synthesis of
bisphencls, the production of the bisphenol-phenocl
adducts and delivery to crystallization coolers is
generally continuous or semi-continuous. oOver

35 periods of time, the coolers will foul with



reaction zone, include water, trace quantities of 20 acidic materials

derived fromthe catalyst, unreact ed phenol and acetone and a nunber of

i somers of bisphenol -A. Conventionally, an early step in separating
t he desired bisphenol-A fromthe product stream may 25 invol ve cooling the
product streamto induce crystallization and precipitation of the

bi sphenol-A in the formof a 1:1 adduct with the excess of phenol
present. The crystallized adduct i s sepérated, washed, and the phenol
removed by 30 distillatjon, extraction or steam stripping. In

comrerci al pl ant PESFLIRHALSthtaddyat of redupinghehels, efRECHPBAYet i on of the
bi sphenol - phenol cthindeel Snpnchdlebddmer Vevrgr ystal 6 i gaéken coolers is
general ly continuous or, sem-conti nuous, Over 35 periods_of tine, the
coolers will foul*S43ring an interruption in thelr use for a

procedure commonly referred to as “"meltout®. The

5 procedure comprises passing hot phenol through the

cooler system to melt out the deposits of crude

bisphenol, which occurs mainly in the coolers.

An alternate procedure for defouling the
coclers comprises heating both the coolers and the

10 crystallizers with process soclutions containing
typically 5.0 to 26.0 percent bisphencl to remove
the bisphencl deposits coating the inside of the
cooclers and the crystallizers. The cooling medium
in the heat exchanger is also warmed during the

15 meltout.

The time elapsing between meltouts is
dictated-in-part by the efficiency of a preceding
meltout and, in part, by operating conditions of
the process reaction (rate of product delivery,

20 etc.). The frequency of regquired meltouts affects,
of course, the overall efficiency of a commercial
process line and the ultimate cost of the desired
bisphenol product.

Further, meltouts are at times not successful,

25 when measured by the "Delta T" factor (temperature
difference between the process solution and the
cocling medium) which increases as the cooler
becomes more fouled with bisphenol-phenol adduct on
heat-exchanging surfaces.

30 We have now discovered that the efficiency of
defouling coolers and crystallizers with hot phenol
is improved substantially when the phenol contains
a bisphenol solubilizing proportion of water.

Fewer meltouts are required in a given time period,



2 preci pitated adduct, reducing their efficiency. This fouling can
occur every 4 to 8 weeks, requiring an interruption in their use for a
procedure commonly referred to as "nmeltout”. The 5 procedure conprises
passi ng hot phenol through the cooler systemto nelt out the deposits of
crude bi sphenol, which occurs mainly in the cool ers. An

al ternate procedure for defouling the cool ers conprises heating both
the coolers and the 10 crystallizers with process solutions containing
typically 5.0 to 2e@igirgnfewsspirtetruptienpver conhinbosphendl deposits
coating the insi desdifs Iintindah Sip@iekideo ¥t ablzees nIBEneAA LN
medi um I n the heat exchan al so warned during t

The tine el apsing bet we&te®| %ﬁu@f?%#cuShYcb%@@daﬁﬁe%at@ Bhet he efficiency

of a preceding  wpeddrakoPishehdn p@dduc@yo@p@fﬁétamg.@aéiémiaé of t he

process reactiaon (rate of Q‘gduct ejlvery etc. frequency of
requi red neltouwt s HRERYSY addugh Ryrie W%M%?al h%f?F%?%ﬁ%ya%f a
commer ci al pro@s@ci-imdaml U le. L@iﬂé@ﬁ&w@s{b obct hemdesi éedal.,

bi sphenol product. U éher nmeltouts aLE at_tines gggesggceésful

1990) reqéir 'lowWwer operating tempera
the increased solubility of BPA. Other patents
relating to water addition to adduct
10 crystallization include U.S. 4,209,646 (Gac et al.,
1980) describes BPA adduct crystallization with 2
to 20% water evaporative cooling. Japanese 83~
135832 (Mitsui Toats 8/12/83) describes water
addition to add crystals to control solution
15 density and crystals. Japanese Patent JPO7069951i-A
recently issued to Idemitsu Petrochemical and
Tsukishima Kikai Co. describes the use of phenol
mixtures containing 1-20% water to.reduce solids
build-up in evaporative crystallization pipe
20 through which the vaporized components pass. (Note
that evaporative cocling involves the use of a
vacuum and removal of water‘s heat of evaporization
to cool and crystallize. In contrast, the present
inventors use a separate cooling medium and shell
25 and tube heat exchanger system to cool the process
soluticns.
Summary of the Invention
The invention comprises an improved method of
defouling a cooling and crystallization surface,
30 fouled upon crystallization of a 1:1 adduct of
phenol and bisphenocl-A thereon, which comprises;
dissolving the adduct adhering on the surface
with phenol containing from 3 to 40 weight percent
of water.



25 when neasured by the "Delta T" factor (tenperature di fference between

t he process solution and the cool i ng nedi un) which increases as the

cool er beconmes nore foul ed with bisphenol - phenol adduct on

heat - exchangi ng surfaces. 30 W have now di scovered that the
efficiency of defouling coolers and crystallizers with hot phenol IS
t mproved substantially when the phenol contains a bi sphenol sol ubilizing
proportion of water. Fewer meltouts are required in a given time period,
3 requiring f@pwedsi So Pf ' and sem - conti nuous
synt hesis of the de5|redﬂ%§§% i of tﬁ@”éf%@QHé has previously been

added to the bi sphen%wmnbu%om&%%}ﬁ ¢i3grap| rearesAntdngsai nprove
adduct purity. Howemefer#dte &HIGESSer® of the inventiorn.

Figure 2 is a graphical representation of the
5 data obtained from a series of experiments to
determine the solubility of BPA in solution of
water in phenol.

Detailed Description of the Preferred
Embodiment of the Invention

10 As mentioned above, commercial processes are
known for the production of bisphenols by
condensation of phenols with ketones, the initial
crude product being a 1:1 adduct of the phenol with
bisphencl. 1In an initial separation/purification

15 the adduct is crystallized from the product stream
of the condensation. Representative of many
literature descriptions are those found, for
example, in the U.S. Patent 4,051,079 (Melby) U.S.
4,950,806 (Imuro et al.); and 5,243,093 (Kissinger

20 et al.), all incorporated herein by reference
thereto. The majority of commercial processes are
designed for centinuous production, the adduct
being present in the product stream flowing from
the condensation reaction zone.

25 With reference to the accompanying drawing of
a block diagram showing a portion of the commercial
production of bisphenocl, a molar excess of phenol
is delivered to a reaction zone 12 with a ketone
such as acetone. The condensation of the two

30 reactants occurs continuously in reaction zone 12.

The reaction temperature in the reactor zone
12 may vary from 40° C. to 95° C. with reaction
temperatures in the range of from 55° C. to 90° C.
being preferred.



described in U S. Patent 4,950,806 (Inmuro et al., 1990) requires a

| ower operating tenperature due to the increased solubility of BPA

Q her patents relating to water addition to adduct 10 crystallization

i nclude U.S. 4,209,646 (Gac et al., 1980) descri bes BPA adduct
crystallization with 2 to 20% wat er evaporative cooling. Japanese 83-
135832 (M tsui Toats 8/12/83) describes water addition to add crystals
to control solution 15 density and crystal sT Japanese Patent JPC7069951 A
recently issued to Ide I -E%Hﬁ;

descri bes the use of phﬁﬁé{es%epag{%ﬁgteﬁlgf lclg%a? nzl.el’la S%}gwater to reduce
sol i ds bui | d- ¥RH¥h ag\dh senandse %ﬁ%#%?@tﬁ%ﬁ?%ﬁ%% t WF@tigh whi ch

the vaporized conpongiie Pate NAIRAI houd NasyaRdIativg £OBEVNJoENVoOl ves
the use of a vacuun1and r enoval of wat er’ s_heat of evaoorlzatlon to

cool and crystalh?ﬂ? feqd, magh(i3iY PRHEESH it 1imitsikRrs use a

Sﬁpar ate cool i gy Mdumwuis Sﬂiﬁ|ﬂh£5:&mi?t¢lf}efﬂ‘tﬁﬁt0.@<0t&&nmr15‘&§f§? to cool
the process Sumar e Invenglon The

i nvention conpri segseeé# %t%%ag\f /ol 1 ng a cool i ng and
crystallization surfacd’hé@re‘anﬂmh e c1y/ st ffluertt i ion ofntidudustiduct of
phenol ~and bi spheng tﬁﬁz?lﬁ% £ Chh COTIPASES for separatiSFOb¥! BFet e

adduct adhering on't ace
product bisphenol-A. This effluent comprises

10 unreacted phenol, unreacted acetone, acid residues
of the catalyst, water and isomers of bisphenol-aA
in admixture with the desired bisphenocl-A. The
isomers and by-products of interest are compounds
wherein the hydroxy groups are not in the para

15 configuration relative to the isopropylidine group.
It is this effluent which may provide a starting
material for the method of the present invention.
The effluent may be treated first by cooling to
precipitate a crystalline 1:1 adduct of bisphencl-A

20 with phenocl, and separating the solid adduct in a
crystallizer 14. When the cooler surfaces in
crystallizer 14 accumulate a deposit of the
crystallized 1:1 adduct, crystallizer efficiency
degrades. Ideally, the Delta~T of the cooling

25 surface is a less than about 4°C. The Delta-T is
as mentioned above the temperature difference
between the process solution and the cooling
surface.

It cannot be stressed enough to maintain

30 Delta-T less than 4°. Having done this many times
in a jacketed glass crystallizer, one can watch the
nucleation, and vice versa, the erosion of build-up
on the cool surface as the temperature is raised
and lowered around the 4° Delta.



wi th phenol containing from3 to 40 wei ght percent of water.

4 Brief Description of the Draw ngs Figure 1 is a block

di agram representing a preferred enbodi nent of the invention.

Figure 2 is a graphical representation of the 5 data obtained froma
series of experinments to determne the solubility of BPA in solution of
wat er in phenol. Detai |l ed Description qf the Preferred Enbodi nent
of the Invention 10 As mentioned above, comrercial processes are

known for the productlQﬁeoﬁomngpmggoggaaﬁle an@p@Q@@ﬁ@ﬁﬂﬁﬂbdgz phenol s with
ketones, the initial crlbecg:lgxe m nne%Ctan elpr} cess ofa(zjn%%%.tngmant i ﬂ%ml
W th
the invention and set forth the best mode
contemplated by the inventor of carrying out the
5 1invention but are not to be construed as limiting
the invention.
Lab Procedure
The following series of experiments were
completed tc determine the BPA solubility curves in
10 phenol/water in the range of 5 to 40% water in
phenol.
Add phenol and water as listed in the
following table to a 250 me¢ flask.



bi sphenol. In an initial separation/purification 15 the adduct is

crystallized fromthe product stream of the condensati on.
Representati ve of many literature descriptions are those found, for
exanple, in the U S. Patent 4,051,079 (Melby) U S 4,950,806 (lnuro et
al.); and 5,243,093 (Kissinger 20 et al.), all incorporated herein by
reference thereto. The majority of comrercial processes are
desi gned for continuous production, the adduct bei ng present in the
product stream flow ng from t he condensati on reaction zone. 25
Wth reference to the acconpanying draw ng of a bl ock di agram showi ng a
portion of the comrerci al producti on of bisphenol, a nolar excess of
phenol is delivered to a reaction zone 12 with a ketone such as
acetone. The condensation of théltwo 30 reactants occurs continuously in
reaction zone 12. The, regiction tenperature in the reactor zone
12 may vary from 40 [enﬂ(:gﬁb“9 C. with reaction tenperatures in the
range of fromb55[err] C tonép etir] C. bei ng preferred.
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5 The reaction tine in the reactor zone 12 may vary and depends

on reaction tenperature. For exanpl e, the liquid hour space velocity
(LHSV) of the feed may vary between wide limts with 5 velocities in the
range of fromO0.2 to 40 liters feedstream liter

catalyst[err]/hour[err]. The reaction zone 12 effluent is

conti nuously Wi thdrawn and fed to a systgmfor separation of the

product bisphenol -A. This effluent conprises 10 unreacted phenol, unreacted

acetone, acid resiﬂﬁes In 8hchhexpatah¥at, a¥at 8" g2Rasi 32MBPA  Ohdaitsphenol - A
in adnixture with the destiednBhegBREBhsAon RCheatb80BRES RIdLRY ZALRIUCt S

of interest are conpoungsth tWBeaginokhg R¥HEO¥UnIkEUBBedkg.NOt in the para
15 configuration relative to the isopropylidine group. It is this

ef fl uent whi ch may3provcdelawsthr EhaBing, petertidhgf ahet bgaewt hod of the
present inventi®n. faerpetitueat vhayebelbudahedsf angdt by cooling to
precipitate a crystallioey&tdladdationf bbgipkenol -A 20 with phenol, and
separating the solid adduct in a crystallizer 14. \Wen the cool er
surfaces in 4) Repeat steps 2 and 3 in each experiment adding

between 5-20 grams of BPA each time. The

data is collected using the total amount of

10 BPA present in the flask.

The resulting BPA solubility curves (BPA vs
temperature) show water/phenol mixtures will
dissolve more BPA compared to pure phenol at higher
temperatures; see the graphical representation of

15 Figure 2.

The use of phencl/water mixtures during
meltout or intermittently between meltouts should
reduce the time needed for a meltout or the
frequency of required meltouts. There are several

20 options on how this invention can be pfacticed
commercially, including but not limited to the
following:

1) Crystallizer circulation can be stopped,
process solutions can then be drained from the

25 cooler, and replaced with a hot phenol/water
solution, and the shell side of the exchanger
heated with steam to aid meltout of BPA adduct (and
any by-products present). Agitation can he
provided to increase efficiency.

30 2) The crystallizer circulation can be stopped,
process solution drained from the cooler and
replaced with Phenol with injection of steam into
the phenol to increase the temperature and water
content as well as proved some agitation. Steam

35 can also be added to the shell side of the cooler.



crystallizer 14 accumul ate a deposit of the crystallized 1:1 adduct,
crystallizer efficiency degrades. Ideally, the Delta-T of the cooling
25 surface is a |l ess than about 4[err]C. The Delta-T is as nentioned
above the tenperature difference bet ween the process solution and the
cool i ng surface. It cannot be stressed enough to maintain 30
Delta-T less than 4[err]. Having done thisgmany tines In a jacketed
gl ass crystallizer, one can watch the nucl eati on, and vice versa, the

erosion of build-sip ThéNctPet&ODizeH EgEudstiba ERAPBRALMLRPR Iai sed
and | owered arou

d the, 4 De . 6
The fol | owi ng exa i%ggﬁdaﬁég%é?%f?oﬂgenOléggs?FbSrtﬁgeﬂﬁﬁﬁgFeﬁﬁbcﬁ}ocess

of maki ng and usiigst steam can be injected directly into the
process sclution in the cooler (containing
5 Phenol/BPA/by~products and some water). The shell
cooling medium can be turned off or warmed during
this procedure. While this procedure briefly
inhibits the crystallization process, carrying out
this option intermittently to reduce buildup can
10 avoid actual shutdown of the line and
significantly extend the time required between
cooler meltouts. This eliminates downtime
providing an increase in annualized production.
The added phenol/water or steam is compatible
15 with the present process. They will pass through
the crystallizer and adduct filter into the mother
liquor. From there the water can be removed by
distillation (along with water formed in reaction).
Any added phenol is also raw material which will be
20 converted to BPA upon recycle to reaction.
The examples have shown that water levels
between 5 and 40% in phenol provide the increased
BPA solubility relative to pure phenol.



the invention and set forth the best node contenpl ated by the inventor
of carrying out the 5 invention but are not to be construed as limting

t he inventi on. Lab Procedure The fol |l ow i lﬂ‘ erinents
wer e conpleted to determ ne the BPA sol ubili tyvmmmm ||mﬂ Hmﬁol [ wat er
in the range of 5 to 40% water in .phenol . * Add‘phtnot and water
as listed in the follewng table to a 26 m fl ask. 7

WHAT IS CLAIMED IS:

1. An improved method of defouling a cooling
and crystallization surface, fouled upon
crystallization of a 1:1 adduct of phenol and

5 Dbisphenol~A thereon, which comprises:

dissolving the adduct adhering on the surface
with phenol containing from 5 to 40 weight percent
of water.

2. The method of claim 1 wherein dissolving
is carried out at a temperature of about 40 to
Sg*C.

3. The method of claim 1 wherein the
crystallization is carried out in a continuous
preduction of bisphenol.

4. In a method of continuously preparing a
bisphenol, which comprises:

condensing a ketone with a phenol in the
presence of a molar excess of the phenol whereby a

5 reaction product is obtained containing a 1:1
adduct of the ketone and the phenol: and
separating the adduct from the reaction
product by crystallization:

the improvement, which comprises:

10 maintaining the Delta-T of the crystallizer at
less than about 4°C.

5. The improved method of claim 4 wherein
maintaining is carried out by dissclving adduct
adhering to the crystallizer cooling surfaces.

6. The improved method of claim 5 wherein
dissolution is in a phenol solution containing 5 to
40 percent (v/v) water.

7. The improved method of claim 6 wherein
the phenol/water solution is at a temperature of
about 40 to 90°C.
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8. The improved method of claim 6 wherein
the phenol/water solution or steam is introduced
into the crystallizer with the reaction product.

9. The improved method of claim 6 wherein
the phencl/water solution or steam is introduced
into the crystallizer sequentially fellowing the
reaction preoduct.

10. The improved method of claim 4 wherein
the bisphenol is bisphencl-A and the ketone is
acetone.
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2) In each experinment add 5 granms of BPA, heat until honopgeneous

on a heated stir plate also with the aid of a heat gun as needed.

3) Cool with shaking, recording the exact 5 t enper at ure where

cl oudi ness and crystallization begins. 4) Repeat steps 2 and
3 in each experinment addi ng bet ween 5-20 grans of BPA each tine.
The data is collected using the total anount of 10 BPA
present in the flask. The resu&&ing BPA solubility curves (BPA vs
tenperature) show water/ phenol m xtures“w || di ssol ve nore BPA conpared

to pure phenol &aMPRD BérMETHOEnz@rEEH®§b'BE%BHEM@LQP%EW@kaADE%@Wesentation
of 15 Figure 2. FOULED CRYSRALLIGERCORLRRS/ wat er ni xt ures during nel t out

or intermttenthysbehween rmehkboplhscshbawh@ reduce the tine needed for a
nmel tout or the freﬁuenc ui,red neltouts. There a re several 20

of re
options on how this f véﬁ?'BHegéﬁ%bé“pﬁQﬁiQﬂﬁFlnu°¥§nﬁﬁﬁEﬁ%ﬁF§?nincluding
but not |imtedofoat bésphenbdl cewptdsing mBintalryiialthger circul ation can
be st opped, ocess sol utions n then.h ra ned frqmthe 25 cool er,
and repl aced mﬁ?ﬁ AR CEN8 oFﬁﬁaF s b L I i
improvement comprises maintaining the Delta-~T of

the crystallizer at less than about 4°C.

FIGURE 1



solution, and the shell side of the exchanger heated with steamto aid

mel tout of BPA adduct (and any by-products present). Agitation can he
provided to increase efficiency. 30 2) The crystallizer circulation can
be st opped, process solution drained fromthe cool er and repl aced
wi th Phenol with injection of steaminto t he phenol to increase the
tenperature and water content as well as proved sone agitation. St eam
35 can al so be added to the shell side of the cooler.
9 3) The crystallizer circulation can be stopped briefly and either
phenol / wat er or phenol /steam or just steamcan be injected directly into
t he process solution in the cooler (containing 5 Phenol/BPA/ by-products
and sonme water). The shel
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cool ing nmedium can be turned off or warnmed during this procedure. Wile

this procedure briefly I nhibits the crystallization process, carrying
out this option intermttently to reduce buil dup can 10 avoid act ual
shut down of the line and significantly extend the tinme required between
cooler nmeltouts. This elimnates downtine providing an increase in
annual i zed producti on. The adde@ phenol /water or steamis
conpatible 15 with the present proc ss through t he
crystal lizer and adduct filter intg £he nother | ijquor. Fromthere the
wat er can be renoved by di stillcltﬂon (along wthiwater fornmed in
reaction). Any added phenol is al so 'ga rrSt e?% which will be 20
converted to BPA upon recycle to réag t| € x The exanpl es have shown
that water |levels bet ween 5 and E%snﬁohéno Ay dvi de the increased
BPA solubility relative to pure phen§| E s s % 3
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Ago 2304 - 5
CLAI Ms: What is claimed is: 1. An inproved nethod of defouling a
cooling and crystallization surface, which conprises: crystallizing
a 1:1 adduct of phenol and bisphenol- A in crystallizer until unacceptable
fouling occurs; and di ssol ving the adduct adhering on the cooling and
crystallization surface with phenol containing from5 to 40 wei ght percent
of water. 2. The nethod of claim1l wherein said dissolving step 1is
carried out at a tenperature of about 40[err] to 90[err]C
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step is carried out

3. The nethod of claim1 wherein said crystallization

In a process for continuous production of bisphenol. 4. A nethod of

continuously preparing a bisphenol, which conprises: condensing a
of a nol ar excess of the phenol

ketone with a phenol in the presence
whereby a reaction product is obtained containing a 1:1 adduct of a

bi sphenol and the phenol; and separating the adduct fromthe reaction
product by crystallization; and mgi it ai ning Delta-T of the
crystallizer at |ess
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t han about 4[err]C by dissolving the adduct adhering to the

crystallizer

cooling surfaces in a phenol water solution containing 5 to 40 percent v/v

wat er .

5. The nethod of <claim 4 wherein the

phenol /water solution is at a tenperature of a O[err]C
6. The method of <claim 4 whereiyp the ph mm[ ;"” mﬂm Ii on or
* c L M S *

steami s

I ntroduced into the crystallizer

CLAIMS:

What is claimed 1is:
1. An improved method of defouling a cooling and
crystallization surface, which comprises:
crystallizing a 1:1 adduct of phenol and bisphenol-
A in crystallizer until unacceptable fouling occurs; and
dissolving the adduct adhering on the cooling and
crystallization surface with phencl containing from 5 to

40 welght percent of water.

2. The method of claim 1 wherein said dissolving step

is carried out at a temperature of about 40° to 90°C.

3. The method of claim 1 wherein said crystallization
step 1is carried out in a process for continuous

production of bisphenol.

4. A method of continucusly preparing a bisphenol,
which comprises:

condensing a ketone with a phenol in the presence
of a molar excess of the phenol whereby a reaction
product 1is obtained containing a 1:1 adduct of a
bisphenol and the phencl; and

separating the adduct from the reaction product by
crystallization; and

maintaining Deita-T of the crystallizer at less
than about 4°C Dby disscolving the adduct adhering to the
crystallizer cooling surfaces in a phenol water solution

containing 5 to 40 percent v/v water.
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with the reaction product. 7. The nethod of claim 4 wherein
phenol /water solution or steamis introduced into the crystallizer
sequentially followi ng the reaction produc

of claim 4 wherein the bisphenol 1ils b;[spheﬁmllﬁjmm"l“iilv“e’iu e

5. The method of claim 4 wherein the phenol/water

solution is at a temperature of about 40° to 90°C.

6. The mwmethod of claim 4 wherein the phenol/water
solution or steam is introduced into the crystallizer

with the reaction product.

7. The method of claim 4 wherein the phenol/water
solution or steam is introduced into the crystallizer

sequentially following the reaction product.

8. The improved method of claim 4 wherein the

bisphenol is bisphenol-A.

AEPLACEMENT SHEET

15 NOV 1999

t he



