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VACUUM PUWP SEAL TO REDUCE CONT I N Bl SPHENOL- A FI E

"I NVENTI ON Thi s i nvention rel\\}m\“ﬁmwmmt ary vacuum punp enpl oying a
particul ar punp seal |iquor to elimnate contam nation in the
production of dihydric phenols p#6¥t‘cul arly Bi sphenol -A which is used in
substantial quantities to. synthesize polyners particularly aromatic

c¢ar bonat e polwg@isssed The novel feature of this invention is eaRhsyd/NBss

| i quid phenol as the vacuum, punp seal liquor as will be described

herei nafter. BACKGROUND OF THE | NVENTI ON Bi sphenol - A has been an extrenely
useful chem cal LIQUIENYAHdHMPUMSP SEALL TOhRREDAHEE CONTAMINATION been
used in the preparation of nunerous polyners. For exanple Bi sphe~ol -A

[2, 2" - bi s(4-hydroxyphenyl ) propane] IMNBISRHBNEOL-4A ilized in preparing such
materials as epoxy resins, polyetherimdes, polyarylates and, in '
particul ar, polycarbonates. In certain of these polyner systens,
particularly the _epoxy systems, the purity of the Bisphenol-A (hereinafter
referred to dﬂEbBA&Féﬁ%EéWcﬁNmQNe pol yner reaction need not be that high.
Epoxy resins only need BPA of approximately 95% purity. The 15 inpurity

which is present .1k t i i eneral |.

or thopar a BPA. vl e tbAeTeS Kot oty (e B G R § P dttar

pol ycar bonat gsymphgeaPiduio¥ iff orde? BPAiMIIEte ROnFMITaABh @Al the Préition of
Purifies of BaPA of about 99.50% or higher. preferably 99.80 or 99.90% or

hi gher are dedihydhikephedolsnpeetinuladyeBispberalsAr ywhioh ishesed eparsabstamtia BPA
20 pol ycarbonates, Therefore there has been falﬂ)stanti al attention_ directed

to the prepardandities e symthesize,pobmers ppiaicularly; arqugatie, cathonaigopolymersso 2
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wi th acetone guinphealligeenarwill ba desiredherditilfem Ceneral ly the catalyst
is an acidic catalyst. For nmany years one of the particularly useful

catal yst systens in the patent art 5 and enpl oyed comrercially was
hydr ochl ori ¢ %CKGWLH&&FMMMWM the process are initially good
with respect to, the conversion of the reactants to BPA, the naintenance of

t he appar at i tly. T hydrochl oric acid i tre COrr oSi and
ordi nary metal | | c PaBREIREAdAY el oty erremen, teath R ERT ot ey, headestl s
Obviously gl ags ol diRGEdRRAF h¥:forRbr, GEhhSbBerflib&Y §HLp fBpfaRk Forf BF nfifnerous

enpl oyed, however, these are quite expensive. In fatgr years there seens to

be the tendenpolyheerss Fobaxanmyde BisplseratiAl (2,2 ebis@-ypdroxyphenyl)prdpanel has he
acidic catalyzation occurs at the catal yst surface and Is actually bound to
the cat 80 yst . baeqn uhlizednin rﬁﬁpﬁﬁég"ﬁiﬁa‘dma&f@js 36 tePOKYWFEfNeh PPii@th‘FF!t@(‘;‘gesl
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systems, particularly the epoxy systems, the purity of the Bisphenol-A
(hereinafter referred to as BPA) employed in the polymer reaction need not be -
that high. Epoxy resins only need BPA of approximately 95% purity. The
15 impurity which is present in the greatest amount in such systems is generally
orthopara BPA. However with other polymer systems, particularly
polycarbonates, the purity of the BPA must be substantially higher. Purities
of BPA of about 99.50% or higher. preferably 99.80 or 99.90% or higher are
desirable and in many cases necessary for the preparation of BPA
20 polycarbonates. Therefore there has been substantial attention directed to the

preparation and purification of BPA.
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| i ke materials. However, such sulfonated polystrenes, becau Ma dgant ai n
sul foni ¢ pendent groups may form sul fonic acids. The sul fonic acids, al ong
‘with hydrochloric acid, if enployed as part of or a contaminant in the
catal yst system and any other acids can be very corrosive to the

equi pnent ’WB(BO/‘P?S"SBi cularly rotary vacuum punps. Consequent | YoTRRYE PYSs
caustic has been used as the liquid Vacuum seal in rot ary vacuum punps in
order to neutralize the acids in the BPA condensation reaction products.

|1 i sed of BPA,. phenql, d te t terials. Th
Jenct fon’ pr oduct Thet dEReDIel Wik JfERMcPs eirasied simtheqreparasionral BPanenol
tal sl i ed | i S. t. & t. filter,
e pped: i R, B 3B orbo? i sBhagntatiar, B, bRerfll B st Hythen
cake (BPA/ pg;g tc@@ﬁcéa}alzgttiefé?lﬁg Geher ity ﬁweataggtgé@n@&di@em del gt d

often refer 0 as the I quor 1s recycl o the reactor in which
BPA i s for meflanyT yearsnone of lthe particoirlpeuseib] eatabbt tsgstbeny i ahé @atémt gt der
to renove water of reaction and other 30 unwanted nmaterials before

recycl iSng t ladramplayed qpmamerdalky weastipedroghlorisy acid. pithough tie®r®mics
Optionally, the BPA adduct .n be redi,ssolved in phenol .and_.sent to a
second rot ar%f TIF? PrGesy g’?c%@& £309 vathrespsgt W&W PRVELHPP Pf the Beacfants her
purificatio t.he: i r il |, S ty i.fi.cation
Procedures 40 Eoie it FIRBUEia Rl is A0Ru) > T bR BB
patent art, exuelnely édrdbsidesand hadinaryEh&taNR0Ieactémnana Ipipiipenatisti be
distilled off to a great extent and/or the initial purification by adduct
crystal | i zatchenged onteefrapuengthasisi Qliviouslyrgless lined reactors @Rartaisallbyedin

al so be enpl oyed. The purificatjon of the BPA can then be further
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the BPA fromits inpurities. Therefore, it is an object of this invention

to provi de downecteshoiratalpst. siniithia mannesrthenGacidhidagsunet fiom ovitihehspA.
Anot her obj ect of, this _inventd i o enploy Ijquid phenol .as seal
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and a nmother |iquor. In the process of separating the adduct slurry from
the not her |5ulfonic pendentygraapsunayiformy spl c@@c&m’fbg@ulfommamd&aalyngacuum
filters are operated under a, vacuu rein.the pressure is .cqontrolled at a
evel " bel ow S serHBng asit EERBIBYRCA T of Ss GRtiina if W R0 " vy
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the rotary friiters may b& nechanical liquid ring punps to provide the.
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sol uti on has been ﬁsi.d to provide {,he liquid seal for these punps. The fans
or bl ades ofusedas theziquid yacwamseal B ratarsaRa@UMAPIMAPS Ha o ¢ teanasstralize punp
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used as the liqutd seal 1n such punps produci ng BPA escri

her et of ore. tdoaemeatallizér Sisternewherkih ar BPA¢phehal cystdllslarmylistferméed adihdi ¢
and/ or _basic ionic contam nation, such as sodium are catalytic in causing
undesi &bl e FluEytissast toa setary vasuupefilpn egwipped yith yacuprbpumps whishuced

therew th s uﬁ&ll e § ru?'ltr);’1 h'ilr%ugh a filter drum. A cake (BPA/phenol adduct) is formed

on the drum and the extracted liquid often referred to as the mother liquor is

récycled to the reactor in which BPA is formed. The mother liquor may be
subjected to dehydration in order to remove water of reaction and other

30 unwanted materials before recycling the mother liquor back to the reactor.



carbonate polyners. It has al so been determ ned that the use of aqueous
sodi um hydr oxi de sol utions as punp seal |iquor provides for 7 Rafehcioogour ce
of process contam nation with sodium It has now been di scovered that by
enpl oyi ng phenyl as a liquid ring seal for a rotary punp, undesirable
contam nation from sodi um hydroxi de sol UI3I on is conpletely elimnated.
According to an aspect of this inventiony an inproved process for preparing
bi sphenol -A with reduced contam nants is provided, the process conprises
preparing bPSeraly the BRA pddigt may henedissolyedinhanshand sentie asiesepthitanf a
catal yst cr yirdrabédontiRthgeNequisisddivith PdculiRepuligaichiRér gupifidatiehs phenol - A/ phenol
crystal slurry, and separating bisphenol -A phenol crystals fromthe

bi sphenol - A/ phenol slurry by pulling the slurry through a filter equipped

with a rotary vaﬁﬁamwspAwglpfr@pérbalwamﬁsasdlatwrm 8nd bOBficaReh prétell@svaeuum
punp to proyide a vacuum the inprovenent corrprl sing the step of usin
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DETAI LED DESCRI PTI ON OF THE | NVENTI ener a repared b
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as HCl or apsdioRafXS5ENEE enfsidyed. EFHe' Egnﬁ&éﬁoﬁi eFCiNeOBPAS @HR tHBN@AHY Slrther
by- products and coI or are forned wh affect yield and quality. Also in

the filtrat AesPMRRlisheyPYgE the aﬂ@fﬁ‘?ﬂ:t"f YRliPYSy °@@ﬁ@r ﬁ‘?'Y%Pt%G’HﬂP a8 tﬁbieaemr quor
(often ref erfetiflidrie BfiodeT8b MR td réthe) theBBPA g n}waeé implitieddddatkiosaiy’ Iy

is deliquored by vacuumfiltration which slurry npri ses BPA and phenol .
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produci ng BBAtogsthdetcde fbede Bed 8us foRfify-the BPA fidm RSindélffide® I N the filtration
system rotary vacuumfilters are used to separate the adduct cake fromthe
not her |iquor. The process for producing the BPA can be any process and is

not critical in trh@remraqus% dv‘edt'afms iRvetioh @6 prolie ébﬂo&é%hér@%%cﬁu%s the
use of phenol as the uid in a liquid ring seal rotary punp ese punps

are enpl oye@”ﬁ@r?)ﬁ?;\)?tﬁ%iu&e@%%m%%%%r ce for renoval or separation of the
not her |iquor fromthe adduct sI urry. AS stated previously, the use of

sodi um hydroxi de .as the |liq ng seal in rotary vacuum pu i ntroduces
cont ani nation i nlp‘8°§hﬁE°§Pﬁ$ °f'l"ﬁ\§ 'U‘é’g‘t'BF '?)Ffeﬁmp'%(s'@i‘fﬂ pRgnoy aélqng?%éf%%r in
undesi r abl ergtagivabugapumpsnati on fromthe BPA. In addition, it has also
been surprisingly discovered that the use of phenol results in the
elimnation of an anpbunt of waste water that would come fromthe agueous
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This also r ni ficant L ¢ ctl on in process investnent and

operating Cgailp\gmg eé?” IR AP ApPe W?er sources. Another advantage is

that it is possible to discontinue the use of sulfuric acid which is
required to neutralize the aqueous caustic effluents which are contam nated
wi th phenol. Since phenol is a solid at roomtenperature, the phenol used
as a |iqui dSEMMARY GEPHEANVENTREDNEr at ure above its nelting point under
process conditions such that it isinaliquid state, preferably at a
tenperature of at |east about 150F (65C) and nore preferably at a

t enper ature of almactcoidfé}hcé@vmtmelﬁnvbﬁﬁﬁw (t6ereti® aGhéthod bﬂreﬂﬂ@hb&bnﬁmﬁa’iioﬁent
amount i nuousl
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vacuum source. In such systems, aqueous caustic (sodium hydroxide/water) solution

has been used to provide the liquid seal for these pumps. The fans or blades of the



i nvention and are not intended to limt the invention. EXAMPLE 1 A two
stage rotary vacuum punp systemis enployed to obtain a 10 1% BA/chi2008I
cake. After each stage, a BPA/ phenol cake is obtained by crystallization
and vacuum filtering a BPA/ phenol adduct (slurry). After the first stage,
the cake is dissolved in phenol and the Liquid systemis then sent to a
second stage or second rotary vacuum punp. In each stage, the rotary vacuum
punp has a sodi um hydroxi de (caustic) |iquid vacuum punp seal. Three

di fferent 1 boyoral6s Ale wealngg@%eg tgggjugdégp%?%\gﬁéee webP ol bd 5fiGheff ke

after the seco age 1s analyze contamnatiron in
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carbonate polymers.

It has also been determined that the use of aqueous sodium hydroxide
solutions as pump seal liquor provides for a direct source of process contamination
with sodium.

It has now been discovered that by employing phenol as a liquid ring seal for a
rotary pump, undesirable contamination from sodium hydroxide solution is completely
eliminated. According to an aspect of this invention, an improved process for preparing
bisphenol-A with reduced contaminants is provided, the process comprises preparing
bisphenol-A by reacting phenol and acetone in the presence of a catalyst crystallizing
the residue of the reaction to a bisphenol-A/phenol crystal slurry, and separating
bisphenol-A/phenol crystals from the bisphenol-A/phenol slurry by pulling the slurry
through a filter equipped with a rotary vacuum pump which yutilizes a liquid ring seal in
the vacuum pump to provide a vacuum, the improvement comprising the step of using
liquid phenol as the liquid ring seal in said vacuum pump and said phenol is at a
temperature above its melting temperature under process conditions.

DETAILED DESCRIPTION OF THE INVENTION

BPA is generally prepared by the reaction of phenol and acetone in the
presence of an acidic catalyst, such as HCI or an ion exchange resin. During the
reaction, some unwanted by-products and color are formed which affect yield and
quality. Also in the filtration of a BPA/phenol adduct slurry generally comprising a liquor
(often referred to as a mother liquor), BPA and phenol, the adduct slurry is deliquored
by vacuum filtration which slurry comprises BPA and phenol. The mother liquor is
essentially recycled back to the reaction for producing BPA as described heretofore.
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1. An inproved process for preparing bisphenol-A with reduced contam nants
whi ch process conprises preparing bisphenol -A by reacting phendarchr2003
acetone in the presence of a catalyst crystallizing the residue of the
reaction to a bisphenol - A/ phenol crystal slurry, and separating

bi sphenol - A/ phenol crystals fromthe bi spheg‘uol - Al phenol slurry by pulling
the slurry through a filter equipped with a rotary vacuum punp whi ch
utilizes aliquid ring seal in the vacuumpunp to provide a vacuum the
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preferably at a temperature of about 150 to about 175°F (65 to 80°C).

In another embodiment of this invention, a small amount of fresh phenol may
be continuously fed to the rotary pumps. The replaced or used phenol may then be
treated for removal of contaminants before recycling the raplaced phenol back to the
reactor for forming BPA. Since phenol does not neutralize the acid contaminants as
described heretofore when employing
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aqueous caustic, the acid contaminants can be removed by continuously
feeding fresh phenol to the rotary vacuum pumps. The replaced or used

phenol will carry off the acid contaminants.

The following examples are intended to provide exemplification of the

5 invention and are not intended to limit the invention.

EXAMPLE 1

A two stage rotary vacuum pump system is employed to obtain a

BPA/phenol cake. After each stage, a BPA/phenol cake is obtained by
crystallization and vacuum filtering a BPA/phenol adduct (slurry). After the

first stage, the cake is dissolved in phenol and the liquid system is then sent to

10 a second stage or second rotary vacuum pump. In each stage, the rotary
vacuum pump has a sodium hydroxide (caustic) liquid vacuum pump seal.

Three different flow rates are evaluated and, in each case, the BPA /phenol

cake after the second stage is apalyzed for sodium (Na) contamination in the

BPA /phenol cake. The results obtained are as follows:

15 TABLE 1
Flow Rate of Caustic Seal Liquor Na in BPA /phenol Cake
5 Kg/hr. 30 ppb
10-11 Kg/hr. 50-60 ppb
15Kg/hr. 90 ppb
Kg - Kilograms

Ppb - parts per billion

The sodium hydroxide solution employed as a liquid seal is a 6.0

weight % aqueous sodium hydroxide.

EXAMPLE 2

Example 1 is repeated except that in place of the caustic liquid seal
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ring, liquid phenol is employed herein. The liquid phenol is at a temperature of about
160°F (70°C).

It is found that when analyzing for sodium in the BPA/phenol cake no sodium
was detected at the parts per billion level.
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RS () +Whic %%ozcgé%&ss %Zr%%risés preparing bisphenol-A by reacting phenol and acetone in the
presence of a catalyst crystallizing the residue of the reaction to a bisphenol-A/phenol
crystal slurry, and separating bisphenol-A/phenol crystals from the bisphenol-A/phenol
slurry by pulling the slurry through a filter equipped with a rotary vacuum pump which
utilizes a liquid ring seal in the vacuum pump to provide a vacuum, the improvement
comprising the step of using liquid phenol as the liquid ring seal in said vacuum pump
and said phenol is at a temperature above its melting temperature under process

conditions.

2. The improved process of claim 1 wherein the temperature of the phenol is at
least 150°F (65°C).

3. The improved process of claim 1 wherein the liquid phenol is used to replace
liquid sodium hydroxide solution as the liquid ring seal in rotary pump.

4, The improved process of claim 1 wherein the process further comprises the
steps of replacing continuously the liquid seal phenol with fresh phenol, removing acid
contaminants absorbed by the replaced phenol and recycling the replaced phenol to
the reaction step of reacting phenol and acetone to prepare BPA.

5. The improved process of claim 1 wherein the process further consists
essentially of the steps of continuously replacing the liquid phenol used as the liquid
ring seal with fresh phenol, removing the replaced phenol and recycling the replaced
phenol to the reaction step of reacting phenol and acetone to prepare BPA.



