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METHOD FOR STORAGE AND/ OR TRANSPORT OF
Bl SPHENOLACETONE AND METHOD FOR PRCDUCI NG AROVATI C

WEQWYCARBONATE The present invention rel ates tRCEHEP2008/059156

nmet hod for storage and/or transport of

bi sphenol acet one (BPA or bisphenol A), i.e. 2 ,2-bis
(4- hydr oxyphenyl) propane . Further, the invention
relates to a nethod for producing aronmatic

pol ycarbonate. Bi sphenol acetone is w dely used as a
startin%gnaterlal in_the production of aronat

pol yCEIHGRAE €% PRITIPHEY OB oREAT TRy &F o PR S E P LACETONE

si nply agnpohyteshona eroPobycarhanatec soaywhgedyATE
used raw material in many different manufacturing
sectors. Due to the high hardness as well as good

transpar eneypfsdrte iABbari gh,rd tateantbeaapptied gt
applications as diverse as autonotive w ndows and
opt iSCAF 2P8ndRS/ O THE ddSRARE PorPpOIiFEalB6RAPRS | P2 or

bel iravedche1i Acy ease lapgghy Wﬁ;}ﬁrrbxty'ﬂ)@le[:@l; YEH s
which will require the productlon of car%onate to
be iIFproFEd F?ﬁt%ﬂ%ﬁ?ﬁﬂoneFﬁi%?%ﬁdy>éhﬂeé gfir beretogucing

I MpaglonOne fb1¢he-doewa processes for producing
pol ycar bonates 1 s based on the transesterif ication of

bi sphenoPaget v AfictRNEi af YWt Ponare 2sTheStdd 160 a

d'am%k%@&QQnéﬁGUhé'bﬂ%%bEkEHhaéfCBJHM%E&ECEBPQE@¥6bnate,
(DPC), has the advantage that phenol is berated in

t he heggarrohebf S A 1diegheAy e bormatse MRy has
bi sphegeLacehone, t#?;lfy%%%B%ty&a{sb%ﬂ%tl%el hh§e<ﬁ)h%9|

may ‘in“turn be recycled to the productlon of
bi spirérslaéetome vt dd—lféﬁéﬁ?li clagboTretterr iher sk @ts 4 tPues to

a MRyl %@%"ﬁé&ﬁrﬁ@és w@lEngL{fédchr%595§§§n9§ & the

pol ycar bonat e enpl oylng |spheno acetone as a starting
mat @rEitgicialn of dean tae kobdied in applications as diverse as

automotive windows and optical lenses. The demand for
polycarbonate is believed to increase largely within the
next years, which will require the production of
polycarbonate to be improved in terms of efficiency and
environmental impact.

One of the known processes for producing
polycarbonates i1s based on the transesterification of
bisphenolacetone with diarylcarbonate. The use of a
diarylcarbonate, in particular diphenylcarbonate (DPC),
has the advantage that phenol is liberated in the
reaction of the diphenylcarbonate with bisphenolacetone
to form polycarbonate. This phenol may in turn be
recycled to the production of bisphenolacetone or
diphenylcarbonate, for which it is a main raw material.

In a production process of a polycarbonate employing
bisphenolacetone as a starting material, in order to hold

the bisphenolacetone in a molten state, a temperature
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t he bi sphenol acetone in a nolten state, a
t enper at ur ehi gher than 160 0C has to be enpl oyed.

wBr®plhersd acet one has a high nelting point of AGBERI08/059156

However, when bi sphenol acetone is held in a nolten
state at a high tenperature for several hours, it
starts being colored, and if-i2 +s used as a starting
mat eri al for maki ng pol ycarbonate, the col or tone of

t he mabhaknedaproducic herdsot Be bgnd 1PRIS. edi spiehd Netone
pr oduct cannot be used as an_ordinary polycarbonate

pr odict 2. DAGR gPei HgI%y POBP 5 phEnbt acét-ongRYS - When

Con\tﬁ@bh@l‘l@hé&eﬂi&ﬁw ihehdiasia saokdididhi edapeveers asig
si ngl e substance. However, the solidified

bi sPIFEREF &L BY DrePThas VES 2hebhighieh e a$2a tpolteery EHere

var ius iieni t uencesechave abeear £ 0UNGtha3ueh at habr thecing
powder tends to easily block for exanple a piping of

an &pparatbsiavts di'$s6PuPF ohCi% Cfforthéxﬁﬁﬁﬁé“%% RIqiresis

al kaldngsok yt bon iy ke, i Apal fied. pAcserdicaghys hd as as
been devised to maintain a prill shape which is |ess

| i kelPy OF 81 Bans e bIEERPRga AR P W | $ceasPiyIly,

di ssplsyednoNeverdheless chhve st dhffiquibketoncontifnue a
conti nuous operation for one year, and the operation

has 5°d 1Bé £ $£6 ppaticay épy af 8ih, t%ﬁ?%ﬁ%ﬁcﬁashlng t he

appar at ugosuedl asra %eﬂY§¥§{edtﬂﬁ&%hh%@@h@é&éﬂ%f%as to be
consi derabl e prioduction [oss. The handl i ng and

t r afgperedofs svl R dsics pheAol AcEt Bhe Havende awbackPeen
CONTIR 110 s PaRdl i N 9fe $RILIS i aenes %'amﬂ?rbié@t e,

the solid particles have to have a suitable size and
si zexdinelei bupimacdordi AgPeAtYfel rorsabgéqh@mon in for

apple'x%ﬁ&ﬂgnan ?Lﬁzgchu%r \é('l§§l£h§oIW1%rf %layrrﬁ¥ ﬂ%a

freely due to ocking. This size and Size
di stAcichutinalar eltduh‘afa bakp dovimithtta maipsathed prill

par i cles AL hpfsonl 10 15kBLEr « HPAL LXROSHK 8§ CarfY &fhich is

noderately elevate
easily dissolved. Nevertheless it is difficult to

continue a continuous operation for one year, and the
operation has to be stopped every few months for washing
the apparatus such as a conveyer, thus leading to a
considerable production loss.

The handling and transport of solid bisphenolacetone
have drawbacks common to handling of solids in general.
For instance, the solid particles have to have a suitable
size and size distribution according to their subsequent
application, as otherwise the material may not flow
freely due to blocking. This size and size distribution
are difficult to maintain, as the particles are prone to
sinter upon exposure to even moderately elevated
temperature and/or pressure. The particles may also
build-up electrostatic charges upon handling, which

increases the hazard of explosions and fire.
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tenperature and/or pressure. The particles may al so
bui | d-up el ectrostatic charges upon handling, which

W0 pwpeaBes t he hazard of expl osions and PCT/EP2008/059156

fire.Additionally, contam nation wi th dust during
cooling, crushing or transport is difficult to avoid.
This may |l ead to contam natiens of the pol ycarbonat e,
which is detrinmental to properties of polycarbonate
produeti s i oh 81 Pay tddiitlaali nuwbesn usedh iduseptibeahg dedd ces;,
The best nmeans to solve the problemis to subject
b|s6ﬁ€ﬁ8F88e@6rﬁF%Q§ﬂ9§Fyﬁﬁr?k%ﬁ%QH%RM%OIévﬁb?dl?ﬁf%fﬁﬁyn

a maldzentcst ad e Mhihoeubnseki dhd ypdng/datrbohlaw@yewmcas is
nment i oned above, the bisphenol acetone has a hig

mel oG LRBEREL (10 @ ORSTALEP ngt P SulSERABETS W%Fts’ in

hi gher-tt enper atnke Has ta berespl opedcsg.as to hold it
in a nolten state. However, when it is held in a

mol ten sTAT P%tt &APGhTP efpbfatitite PrabieBptopehyibiect

phenals phe apPosuIch f ttoh%oﬁ%é@m&gl&pmwh@ fbldidprins in a
in several hours, bisphenol acetone starts being

col GrddenantEREe wwbéﬁéf%%ymdéd BREPBSF NS t as

a stahkliRdeABLSS Il haSpaBphdPdi &4 LRl Ahst 9N @NGhelting
does not satlsfy essentialities as a product.

Accdoditglly; © i npt ov EFeALeof UpEENabPPPt § Bfgher

bi sphenel-acetong s ApROLYEAL %kﬁa%tﬁethBQd”ﬁi%ﬁl%
has strongly been desired.” UH.)(tm"(tm(tm"L 'H;

For r‘ﬁ@llée(ll SUS- 6, 80734 BEhdh S%:ti osedictlHatni & B den ts@ate
npreve heat @érﬁ%r‘a!ttu)ée"f bi sphenal aget,angoi ng @on@ﬂn%lnof

state it s nost ef flve to decrease the ho di'ng
t enpé@ratal eowing. quml@v\éii t heorn tlimngegerat lafurs,

bi 39;‘1%%%98@&9@@%4\/%&%&9 Barid Cl @reqtSaBq 750, 314 B2

di scl oses t hat
polycarbonate produced employing it as a starting

material has an impaired color tone and does not satisfy
essentialities as a product. Accordingly, improvement of
heat stability of bisphenolacetone as a polycarbonate

starting material has strongly been desired.

Ha

HE S

nmmmﬁkmjfmm

Formula (1)

UsS 6,750,314 B2 discloses that in order to improve
heat stability of bisphenolacetone in a molten state, it
is most effective to decrease the holding temperature,
i.e. to lower the melting point of bisphenolacetone. More
in particular, US 6,750,314 B2 discloses that a
composition comprising bisphenolacetone and phenol has a
lower melting temperature than that of bisphenolacetone

as a single substance. According to US 6,750,314 B2, an
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conmposition conprising bi sphenol acet one and phenol has
a lower nelting tenperature than that of

whe@phersd acet one as a singl e substance. AccorBUTIBP008/059156

US 6, 750, 314 B2, anadduct crystal conprising

bi sphenol acet one and phenol in a weight ratio of 7/3

has a nelting tenperature of-120-0C . Further, US

6, 750, 314 B2 di scl oses a process for producing a

pol )é@@bb@nafﬁsﬂmrcﬁin@rilé@hgbﬂ)ﬁﬂh@‘iﬁil@@:@ﬁ:@ﬁ@/ afeinol in
conposition is used risin a step of
reaétPﬁégﬁﬁeﬁ%ﬁl%MQﬁ17ééggﬁﬁe |$%%ﬁﬁ§9pF§@BﬁE%t%ﬁezﬁ¥

aci diog catal yst to convert part of the phenol into

bi sphenol acetone, to obtain a bi sphenol acet one/ pheno

conposi t T BRENY2) Us &t p0of L & UplisigOosRe a process for

bi S@%@@Qb@ﬁ?t@r@m&%bnéeméﬁéﬁﬂ shehdph Bp@e i@l 4@ one /
state in a formto a polycarbonate production

st epeand %%Tp%tsjsttw 6F SEBflectimRy SRS

bi sphgnok agelong and-aisgrbanaie yBhertatodd in the
pol yneri zation to produce an aromatic pol ycarbonate. A

di s&FraRPagecbfan meigdde 6RCphenoltq FOPIREFi Agrt HE the

el tJRg 0ROk At o of i HirsRRenekbassl one, dsatihal phenol
itsélf has a nelting point which |ies above room

t enperRParela2erlrmsls/ PASNOE competdfice, in order to

make ot he, bisphenol tongl phaenal; cerpeshtd o
dlsgﬁosea |ﬁ%38 6S7g§ 214682 héé?lng at a ré%§¥f€€ﬁy

hi glforenpér aemrielids i ahBoapph | Tkt eThins 3 &1fwkd Hegrm to a
de”%%&%@ﬁ:ﬁgné{b thederpanative Exanpl es below. In

dition, it has been found that the thermal stability
of b(|3§phen@tr%lfteifo@@bmﬁéﬁl@@ﬂ@iméds\mhﬁhobh@@mne jad a

rel %Iar\é%k)ﬁté%t This lew éi%é]!iéé‘cl%%n%fﬂ%&@@e an
t her mal deconp05|t|on of blspheno acetone into 4-
aromatic polycarbonate.

A disadvantage of the use of phenol in lowering the
melting point of bisphenolacetone, is that phenol itself
has a melting point which lies above room temperature,
namely 43 °C. Therefore, in order to make the
bisphenolacetone/phencl composition as disclosed in
Us 6,750,314 B2, heating at a relatively high temperature
is to be applied. This is further demonstrated in the
Comparative Examples below.

In addition, it has been found that the thermal
stability of bisphenolacetone when combined with phenol,
is relatively low. This low stability concerns the
thermal decomposition of bisphenclacetone into 4-
isopropenyl phenol as discussed above. This is also
further demonstrated in the Comparative Examples below.

Therefore, there was a need to both lower the
melting point of bisphenolacetone together with a

substantial reduction of energy requirements, i.e. the
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I sopropenyl phenol as discussed above. This is al so
further denonstrated in the Conparative Exanpl es

whedoomo4§her ef ore, there was a need to bot h | ocR&T/EP1988/059156

mel ting point of bisphenol acetone together with a
substanti al reduction of energy requirenents, i.e.
t heenergy required for conventiohal cooling for
solidification and heating for nelting of

bi spherglacetoned and tonfunt hefal mpoavaqgt hert her nal
stability of bjisphenol acetone, Further, all of the
pol YOarBohatat Briodict P6AT proce¥s ¥ favd Ph common t hat

| ar ga sareHpt Sc&f orsgpamat eor aw it eringh-svoeete tondignal
produced, transported and stored, or that severa
Iarﬁ@aﬁﬁgﬂﬁét?%Hﬂﬁﬁmﬁ§oﬁﬁ§?t%%@conblned on a single

product i earsid:6, Mhi el tse usdialdayrakcEegsbdl @ ifer
envi ronnent al and econoni cal reasons. Mire in

par tH-OGPEP TS a Pt ydarbsat et prloditiGoR prBERss: MRS
combipesat bei productd e o bisphang! acehepsrand anda

pol ycarbonate, needs as raw materials acetone, pheno
andEﬁpﬁﬁ@nyP€dﬂﬁﬁhé@éeraihéa¥%ﬁtRﬁOQPWGlQPeugkﬁﬁ(ﬂ#%ﬂ be

ambient, 1 heaPsk at Wigg1WhibeBahapl des that yhi chargeisualiy
anounts of these materials are transported a nunber

of ﬁ}oéblféﬁﬁlléﬁ st rat1aPREeRt Hbtand I?@O@Q‘f“é@%/l AP e -

econom cg,0f {he Qverahl, pro Bi,sRhes é%&ﬂd%%% has
a neltlngop0|nt%§# 158 %?angﬁﬁzgadlsclosg% in ;

6, 75003245 B2Wh iCIe GIAFESNEF oRh e onpIdusitgn of
bi 3@1%@%98@59@@0@%@*‘%B%céf‘b@né@ ghtcratio of, 7/ 3

has a nmelting tenperature of 0C', which makes
tramgpertadd efetere, bpﬁﬁh@ho$@%éﬁdﬁ@nﬁﬂéﬁéb@$a¢¢l The

comiRatiop,, i éﬂe Rhanels Lo 5‘1%1&& Scte%%rngfé‘Ctvhﬁac@J e,

as nost standard transport vessels for
mat eémPalissareatnott dquicppedotot sret nttdion cangeapetlat e

abo%%a%gpggkedf{%M%ﬂﬁber of problems arise that affect both

the safety and the economics of the overall process.
Bisphenolacetone has a melting point of 158 °C and,

as disclosed in US 6,750,314 B2, a composition comprising
bisphenolacetone and phenol in a weight ratio of 7/3 has
a melting temperature of 120 °C, which makes transport of
either bisphenolacetone alone or in combination with
phenol in molten state impracticable, as most
standard transport vessels for ligquid materials are not
equipped to maintain a temperature above 70 °C. However,
safe transport and handling of the molten product (e.qg.
with minimal waste from tank washings) requires
maintaining the product at a temperature of about 15 to
20 °C above the melting point. Transport of liquid
materials at such temperature would regquire a large
amount of enerqgy, and could lead to problems with

solidifying material if not properly handled. Only a
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safe transport and handling of the nolten product
(e.g. with mnimal waste fromtank washi ngs) requires

wWOorzionHi48G ng t he product at a tenperature of aROUEP2B8/059156

to 20 OC above the nelting point. Transport of |iquid
materials at such tenperature would require a | arge
anount of energy, and could teadto problens wth
solidifying material if not properly handled. Only

al i miedcaunbese0forvessekssaite emem capable f sughproper
proper handling at these tenperatures, all wth rather
snalﬁa“fj&ﬁl%gs?"ze"sheseFl‘}rSf“ﬁéFat%%s't raa%ﬂsifféFP ppther small
blsag@mogagggone in the solid state on the other hand
requires_the bisphenol acetone, optionally in .
conblnat?EﬁFQﬁ%I1tﬁﬁeﬁéﬁns?%f%é”%6PSBPFP%éa%ﬁ§QﬂeiLPsthe

prodatiioBe addli $n ithausuakkynaec omptdishedehy cool ing
t he bi s%henol acetone, optionally in conbination with

pherdiSPRERE1 By F ST R P AED Jéhlctoél?lléabé%l%}féé phenol,

whi gy gansthem beepagged and pranspachedrass sod ibually
material. Generally, cooling and particle formation

r eqUCCETPAT §RSANY c”@r%llp@a‘t?]é%l RRANANEAR C ehe asoPt lonally

cooliinngoRands: s/ A iobhbhot OWerS nySuehneayi prentto
unnecessarily increases the capital investinent, and is

expeisit¢e L aner enetigy - cgRs b A’ ttdl%p@.eapéggq%e@r& ore,

it ItSra%?@E@JeJi Ya @ AbjeeehcBPI a1 0 1ANe 19y 5t 96@lﬁﬂgd and
transport bi sphenol acetone in the solid state.

abo@@rﬁéﬁﬂ?Oﬁ@%WQﬂﬂCébﬁ§qéaﬁebba%&ﬁHQ@¢e§OEQllcated
transpophikRg ?Lhéfpfb%n%'oeﬁ%gnﬁar‘i@s aan@i‘?'o)écgE?Pﬂa&ﬁﬂers. such

production plant as a liquid mxture with acetone,
r at feipRant phersle saariamghiciepry¥s 6he50a814aB2invepgent,

pol year anélzﬁerpéﬂ%u%%@ Y H§h NG, RUGN HB $BhepOl acet one/

acetone |1 qu m Xt ure does hot contain any colorlng
or | g}"hﬁateﬁﬁgef rbtrnztsh@e@.esphérﬁoairaccéqm needte ohdroducetore
it and transport bisphenolacetone in the solid state.

The above-mentioned objects can be achieved by
transporting bisphenolacetone to a polycarbonate
production plant as a liquid mixture with acetone, rather
than phenol as taught in US 6,750,314 B2. The
polycarbonate produced by using such bisphenolacetone/
acetone liguid mixture does not contain any coloring
originating from the bisphenolacetone used to produce it.

Accordingly, the present invention relates to a
method for producing aromatic polycarbonate, including
the steps of:

(1) transporting a liquid mixture of acetone and
bisphenolacetone to a polycarbonate production plant;
(2) separating the bisphenolacetone from the acetone;

(3) reacting the bisphenoclacetone with diphenylcarbonate

to produce polycarbonate.
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Accordingly, the present invention relates to a nethod
for producing aromatic pol ycarbonate, including the

wer@pe1@se (1) transporting a |liquid m xture OPCHERI0081@59156

and bi sphenol acetone to a pol ycarbonate production
plant; (2) separating the bisphenol acetone fromthe
acetone; (3) reacting the bisphenol acetone with

di phenyl carbonate to produce pol ycarbonate. Preferably,

t he met hoge 0drdthg , prasentthsy et itdR bScasdnt Ntregmatied is
met hod, including the additional steps of

r eacti ngpREAGT Ir?e&é]rogt' ed"Fhudt’ep (79) a\%fjﬁﬁl%%% oteps of:

opt i @nal wa@@ﬁ«tgo@ﬁe%lsw@eﬁeﬁ—)ed i REeguce) with acetone,
bi sphenol acet one; (5) using the bisphenol acet one of

steQPF&P“éﬁHYd§€F6ﬁ@ Oép?F%ﬂaf@& dCePEREVBE step (2),

i n makibagnbhecddspd;d m xture of acetone and
blsphenolacetone The acetone of step

reacted Wetho ﬁ@n&lsPBEFPbﬁ%q%ﬁ%ﬁénéFéP? bek a%r}éjd gicgtone,

st eppf3bnat Oy PrQAUGR Birsphepol acetion@a’RdLOFnday: he g
used in conblnatlon wi t h bi sphenol acetone in maki ng

t he MiGUre A @6 2acePore aHd 5i°$FREnol acet one.
The subj ecd smihpd veskdes on the bRsightcddal: dh@nenoi,

above di sadvant ages and problens with the transport of
bot oFBPPehlaneh &l d 1brsphetolacetednd3) ei Eherr Alite

or il s¢eahbNatd QM- /Bhengl  pean e ; %Vebﬂ§9n$ﬁﬁon with
di ssol vi ng bi sphenol acetone 1n acetone. Just |

phefdisphgaeet et ¢ alnsaakised ¢¢ﬁt%ﬂﬂvﬁﬁn@ﬁééva¢eoﬁﬁacetone

bi sphengl agetonescMeh in turn is a raw material for
pol ycar bonate. Theoretically, 1 nole of acetone is

reqU|redTb®g%uﬂﬂﬂcbmmﬁthQoIQQﬂd§§ oh phenbhsi@d gihmtlthe
ranrjle%b%fveb5§ggm%%tso@9d LRty 2 chokgs of Rl of

both molten and solid bisphenolacetone, either alone or
in combination with phenol, can be avoided by dissolving
bisphenolacetone in acetone. Just like phenol, acetone is
also used in the manufacture of bisphenolacetone, which
in turn is a raw material for polycarbonate.
Theoretically, 1 mole of acetone is required together
with two moles of phenol to form 1 mole of
bisphenolacetone. In turn, 2 moles of phenol are
liberated per mole of diphenylcarbonate reacted with
bisphenolacetone to obtain a polycarbonate. Generally,
the production of polycarbonate with an integrated
production of bisphenolacetone requires about equimolar
amounts of acetone and diphenylcarbonate to be present at
the polycarbonate factory.

It has now been discovered that acetone is a
suitable solvent for bisphenolacetone, providing the
required viscosity reduction at a temperature range of 15

to 90 °C, which is generally considered as a suitable
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i berated per nole of diphenylcarbonate reacted with
bi sphenol acetone to obtain a pol ycarbonate. Cenerally,

wao bwoprasiicti on of pol ycarbonate with an i nt egPGE/BRR008/059156

producti on of bi sphenol acet one requires about

equi nol ar amounts of acetone and di phenyl carbonate to
be present at the pol ycarbonat& factory. It has now
been di scovered that acetone is a suitable solvent for

bi sphepelacetOneanddy Gvirdi RGnEHier- 1 e maddymgosﬂtws,
reduction at a tenperature range of 15 to
whléﬁel§r@€h%r%ﬁq9*%6ﬁ§?8@F%dd%%“5?§&PPa69ét%ﬁﬁé¥hﬁ@F@Od

rangg foe bransporinvamndibandsing.cnEhusingpr ef erabl v 4 ke
tenperature during ste of the nethod of the

presént © vn@%ﬁ?lRﬁ?§%¥%bﬁYtﬁé Fange ¢ frohfist oy deen

,  Moenpr ehef abd prks d1ac8boRE diddoiRas fibrbbetodeam such
found that bi sphenol acetone di ssolves in acetone in

suclfaWayehatt A IRt o L& Ghta\PValr&dat egperature, the

t enpelaher 8r iheamourtuoteaces ane Jaqui kgd to
di ssol ve the bi sphenol acetone is in the nolar range

r eqiiredcnet 2 e e il adt bhe Bl SPmERoraget oife Farormhe

t he anbekrat 86 phenolspnlids s cbyo s i 12 e abonep @S, the
sol vent for bisphenolacetone, the subject nethod

per APESOlo Eoabi Y ARG Pnpertarft Fawhratetvalrs G the

abo%ﬁs@%@ﬁ§§§c¥%éHEJU%h%r§éEh@&ktd&%ﬂ%%C%%%hiysfég combine
returning spent sol'vent. Furthernore

appﬁ@@chmpPhéa%@lﬁQN'ﬁ@éafﬂéhso@fkﬁh§p@@ﬁ@?a@@@%ﬁﬁ§ without
e'”&% 2@k Qpe. o ﬂ&e%%mgnﬁgfopeﬁ/‘drtrﬁngh%?ght Q@Pvent

probl ens associ at ed the handling of the solid are
avoﬁd@@heﬁm@r¢4dnawmys eRereawi rfdts eeloflifiwation of

' W%&%@%né@é{‘&é@érﬁ‘é' ali$nbpt 91 &nd 'd}“'l‘{il THXE U 8 1 Wi Ry

ot herwi se were transported and stored in separate
vessdlesoandar@nksbleagueesot hetsreed thofthst bradleing of the

capagiitiy duei g idansport as

Additionally, the combination of two important raw
materials into a liquid mixture, which otherwise were
transported and stored in separate vessels and tanks,
reduces the need for storage capacity during transport as
well as at the customer site, as no separate acetone and
bisphenolacetone tanks are required.

The exact ratio of acetone to bisphenolacetone in
the liquid mixture will be determined by the requirements
of transport and handling as well as by the amount
required at the polycarbonate production site.
Preferably, the molar ratio of acetone to
bisphenolacetone in the liquid mixture is in the range of
from 0.5:1 to 15:1. However, 1if there is another use for
acetone at the polycarbonate production site, higher
amounts of acetone may be employed for the liquid

mixture. Further, if acetone 1s also used as a solvent
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wel |l as at the custoner site, as no separate acetone
and bi sphenol acet one tanks are required. The exact

WO 2100010386 acet one to bi sphenol acetone in the |PCUEPR008/059156

m xture will be determ ned by the requirenents of
transport and handling as well as by the anount
requi red at the pol ycarbonate roduction site.
Preferably, the nolar ratio of acetone to

bi s&@en@hacamﬁ@@lrtatrlb@nbtgui &s miXtdirse 1bsedinih he range
of from0.5:1 to :1. However, if there is another

use V\TPO,ZOQéé%?@%t W@rpém%]&‘f%dﬁat"ﬂ&eﬁﬁa uBRY off sifthdoved

hi gher areupi spifnACRLBEae MBYe Beh£ MY adnt RFutde such
liquid m xture. Further, if acetone is also used as a

sol Vet ol SEhet of GHEmy ear Bohat € n tad NtE OdPe et 0B n

WO 20Q%402623p,114 ewerinaeguat 84 ogol@cc%tr@aaaﬁaypmuctlon
enpl oyed for_the bisphenol acet one/ acetone |iq

id
wnxﬁﬁpéesguc%uf%ﬁ%ﬁ'li§ea6Ft%%%t%%é“%§léssél%%%ﬁe“t for

i nt rRducesec 9h e ndd 4B bht Yahd @k iNpeghat €8rvonate both
pol ycarbonate production process. Further, if acetone

I s UEEFUASS a0l RrefomPereot h %%éﬂﬁﬁ§§ﬁéﬁ6Pa%%ﬁ%hé“§h@e

the§$b@@%€¥&0@6QQﬂﬁk%ebQEHoO&%tM{Qﬁmﬁ%Xn@@eC@Hﬂi%%ernto
nﬁ:pproprlate rati o and be subjected to acetone
7

&P ohetlst AFseLEAre Priorra @ dedPhgnotagdiene and

reS%hb%@QyﬂkéE%%ﬁé&J t%'%HQe?&df%é%ﬂﬁ%%t%ngroduct1on unit
di phenyl carbonate to the pol ycarbonate production unit

wher@elsst Roebnpuisies tar ar i hd YL egereddvivt i ewch
ot hefineIheryse, of ACelangnasat he,onny ,Sabyent. fAr- hokh

said reaction conponents would thus greatly sinplify
an iﬁ@tlégra@@@lml JREEABENAE ewwbzljwd”tq%@rgﬁéérés%lwfy an

nak%nt% ML Eq % 5§ﬂ%onaggn¥fgﬁ&%g nggegplégd'ﬁgﬁe it

of acetone to bi sphenol acetone is at least In the
nol acreafdgexilebpyi red to achieve a liquid mxture at

the deSiégﬁbéﬁfgﬁﬁ$§,agge molar ratio of acetone to

bisphenolacetone is at least in the molar range required
to achieve a liguid mixture at the desired storage and
transport temperature that allows easy handling, for
instance about 3:1. At this ratio, the liguid mixture can
be handled and stored at about 35 °C, a temperature
usually considered as normal for the transport of ligquids
in tank transporters and tank ships. Such temperature is
considerably below the temperature of 120 °C which is the
melting temperature for a preferred composition
comprising bisphenolacetone and phenol in a weight ratio
of 7/3 as disclosed in US 6,750,314 B2. With respect to a
stable bisphenclacetone/phenol composition and the
holding temperature in holding bisphenolacetone in a
molten state, US 6,750,314 B2 discloses that the more
stable composition is from 7/3 to 4/6, and the holding

temperature is from 130 to 100 °cC.
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transport tenperature that allows easy handling, for
i nstance about 3:1. At this ratio, the liquid m xture

wae@ame4k@andl ed and stored at about 35 0OC , a PCT/EP2008/059156

tenperature usually considered as nornmal for the
transport of liquids in tank transporters and tank

shi ps. Such tenperature is considerably bel ow the
tenperature of 120 OC which is the nelting tenperature
for a prefiesd@d CORPOSLELHOME PRSeSi-NGnvention, it is also
bi sphenol acet one and phenol in a weight ratio of 7/3

as dOSEIBsRd? NS 6P50°334 B 1 RCPESPRCtCto a

st abig phisphenol acetrnebphenstn GOMOSI thenragdi tdients for
hol di ng tenperature in hol ding bi sphenol acetone in a

ng :
nol tiéf Ftaresitus Br7sg, 32298209 0$e52PRaPT t He ngreid
st akli&tGeAPOSH tdRkd $of heM ¥ 4 05 A/tbi1gndot hei hl ditkg
tenperature is from2130 to 100 OC .In accordance with

t he Pee8BRET | Vet i9n 2CPECNS &P SHTPBESI BREPP A HavE t he

ol r-oiratbe1 pfaacetane ot 6. b sphenglaget-apey bei Ntbast
determ ned by the requirenents for |ow viscosit
dur i;M§ ‘Randf#Hy e SEEFEHRPHY dhe 9as§uld® m x3fF /€Y Fore

or defrclr@raghy eve @8 bably | oW MHSCRLYnatfe Ml &o1ar
ratio of acetone to dlghen | carbonate is preferagky at
ottt

| eadBt@O591, AP @ pref OFaBNynataGEeSE Gn6te
”Dr%u&%%@@rgpéﬁéﬁgbﬂyeé%taQ-ﬁéét&ﬂﬂjxe%mﬂgrﬁréEéﬁé%h%bkx
at least 0.9:1. On the other hand, the nolar ratio of
acet™oi¢ £8:bi sytfernsiracereher#ply e IMogi 8 ki xdYFigr more
pre

fecablypis A st s12:d B0 G oUeherablin® Dot 311
10: I, yet nore preferably at nost 5:1, again nore

pr efler @BHgT ato Mgt <F.e5al Sudhdc st prleferabtgs bty rmest good
3: 10 9rdepotfe Achineve g, sHEL | GlanLLY JoWoVh SCOsidnbnt s
and good bal ance between ‘the required anounts of "both
conponéhesovearahle roweeabl process. The first step of

transDor%ﬁngfkée %QEQ G%Xﬁfgﬁ%ﬁgrting a liquid mixture of
acetone and bisphenolacetone to a polycarbonate
production plant in accordance with the method of the
present invention, is preceded by a step of making such
liguid mixture. Making a liquid mixture of acetone and
bisphenolacetone can preferably be performed while the
bisphenolacetone is still liquid at the bisphenolacetone
production site, for instance by adding the acetone to a
stirred vessel containing the liquid bisphenolacetone, or
by adding the liquid bisphenolacetone to acetone, until
the desired acetone/bisphenolacetone ratio is obtained.
Thus, the hot freshly produced liquid bisphenolacetone is
preferably immediately dissolved in the acetone, thereby
avoiding storage of hot bisphenolacetone. The liquid
mixture can then be stored or transported and shipped

without, or with only moderate additional heating, which
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acetone and bi sphenol acetone to a pol ycarbonat e
production plant in accordance with the nethod of the

Wpe@senusd nvention, is preceded by a step of neKi/RBR008/059156

such liquid mxture. Making a liquid m xture of
acetone and bi sphenol acet one can preferably be
perfornmed while the bisphenel aéetone is still liquid
at the bisphenol acetone production site, for instance

by addiungethenBgetieneukeonasti mm atessebr CORd@d g Mg tanks
the |iquid bi sphenol acetone, or addlnggthe [iquid

b|sﬁﬁ@nBFB&%ﬂdﬂ%éFﬁnékéﬁaﬁEa“Eﬁﬂ%lhgﬁﬁe desi r ed

acet one/ bk sphenplaacetoneed it ivpoabtatBeded THusagkhet
hot freshly produced |iquid bisphenol acetone is

pr ef&PaBl§~ RAfrech a1y VP sEolYd 11 PREPARRE bt one and

t hersebyicayni g sk stieisagenaf n hoicirsplienol acet one. The
liquid m xture can then be stored or transported and

shi pped WPt HTREIABCeWNE RN oWl FRSEERAt @D RERT 13 bnaine

heatyiR@newhi shs MY 1:8%1/0R] Yné @i st arBEYoh a8 @ se
of transport tanks and piping to avoid substantia

heat-Neo 859 Test oThae UPey ear et th"UpoASeXt ehded those of

st oragecatutbe stalage &ﬁnp§f€4éﬁf%rra%Q%mlﬁgﬁéd phenols
bi sphenol acet one and sol ution erties remain

uncﬁﬁﬁﬁeaeepnf@ﬁﬁbﬁﬂaﬁ@@r@Y?htW% e seRt StavEntifon,

the Rhsehepol acet ane RadhgL ! hendiphenxrheat bonA e ana/or
conpri Se the products of unsubsti t ut ed phenol, as well

as tHesenvt caumtatauteddphenolhs. PUSESHEr dngenaton may
br O'Bo%wgepbﬁ@%r%d"u%\é% Been found 1@ LMBrOV& the fire

resi stance of pol ycarbonate. Accordingly, the
bi splerélater onle arrd/oovndrpienydtdr-bonate used in the

present EHV§%gﬂ(3 W@¥ gggpéﬁﬁ?%ééq%eQﬁggucgSlf&uf%jmlxture

substi tuted pheno In particul ar bromnate
pheﬁélaCeFﬁH%t@miGmﬁf@ﬁnphéC%U@%3@ﬁ rreehedor eed i tquiad

{‘Lﬁ&&%%b@%&é”}%oﬁ%@t%ﬁpB?M acgliane L LEANSRAY ted
performed as commonly applied for liquid chemical
products in a bulk transport. The term transport includes
storing and moving in suitable transport vessels.

Suitable storage and transport vessels include
vessels such as road and rail tankers, bulk containers,
tank barges and tank ships, storage tanks, drums and
pipelines.

The material of the transport vessels should of
course be proof against the liquid mixture and the
temperature used. Preferred material is stainless steel.

The storage temperature generally is in the range of
from ambient temperature to about 100 °C and the
transport temperature generally is in the range of from
ambient temperature to about 70 °C, depending on the

relative amounts of bisphenolacetone and acetone.
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pol ycar bonate production plant. This transport may be
perfornmed as commonly applied for liquid chem ca

wWpewdoouss i n a bul k transport. The term transpRCT/EP2008/059156

i ncludes storing and noving in suitable transport
vessels. Suitable storage and transport vessels

i ncl ude vessel s such as road aad-rail tankers, bulk
cont ai ners, tank barges and tank ships, storage tanks,

druns ands pipeliiRes d. mTheurates itdlangbot hed taanspekted
vessel s shoul d of course be proof against the |liquid
i xtTEPECAREE Pre HEPEFALHPET LR, S TOFELEr VB ES Pkt &tical

Is shaiahess1gteelulathe sboragecd enper abueg genesqdlipyed
is in the range of from anbient tenperature to about

100 ‘“Géhaﬁaetlﬁ%c?sr%éfpé@tfettﬁn%%‘fjaqelﬁ &SgEneratly is in

t he ranggt ofnd raMaarbi ent s teapanat uhgut @ aboutre/@0Coe
depending on the relative anounts of bisphenol acetone
and 26t EnacPIr R G 41 PR GS PFaRBPot t P My which

el evatgdchempesdi il @ant RerbEANS R ter@Ndy8HO0L AU ep (3) of
vessels are custonmarily insulated to reduce heat | oss,

and teGuMppead vt H th@rREeBE sk {e e a8ty THRy FeRarated

requide@dneAhat N RrRdueki Qnesi §ﬁbn&ﬂ“30bk98h9119>9H€H%1
can be easily separated into blsphenolacetone and

acetlgherahhf ch? b isFherol atet Bl dispaenpyagrione and/or
e”ph%¥e%eaﬁs§&eﬂlQ%%mggaghgnWFEHPQMQEh%h@lgéé%%HE in

i nven The separated acetone nmay be reacted with
phersiingpt Ponkl Iy pREAEHT i Beratednienagtep (3), to

producenbhsphenal,acet one and/ or may be used in
conbi nation wth bisphenol acetone in making the liquid

m xt ure dfceet oy &rdaBiephandleadetyonenoveg ettorre@ ymayage
be %@%ﬂe%r@ﬁéﬂéﬁ’t [emMued; &g anys Szte%%‘?crgfj th& instance,

transport or 1 ng, as required Instance
excessive acetone may be removed during the loadlng of

larger barges, and may be added again when the barge is
unloaded in order to achieve a suitable transport
viscosity.

In step (2), the bisphenolacetone is separated from
the acetone in the ligquid mixture. This separation can
conveniently be performed by a distillation treatment.
Such a distillation treatment may be performed by a flash
unit, or in a continuous distillation column, where the
acetone is removed as top product, while the
bisphenolacetone remains in the bottom fraction.
Alternatively, a continuous film evaporator unit may be
employed to avoid prolonged exposure of the
bisphenolacetone to elevated temperatures.

As compared to US 6,750,314 B2, it is easier to
separate acetone, having a boiling point of only 57 °C,
than phenol from bisphenolacetone, phenol having a

boiling point of 182 °C. Thus it requires a lot of energy
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excessi ve acetone may be renoved during the | oading of
| arger barges, and may be added agai n when the barge

wo g00omimsded in order to achieve a suitabl e treeiEpP0D8/059156

viscosity . In step (2), the bisphenol acetone is
separated fromthe acetone in the liquid mxture. This
separation can conveniently-bé3perfornmed by a
distillation treatnent. Such a distillation treatnent

may toe speht ot geshdibia fikbasbhainbisprnolacat 6048t i nuous
distillation columm, where the acetone_ i s renoved as .
topaﬁﬁéaaeP: %%i$§jkﬁbhﬁﬂ@pE%WRﬁ%ﬁRﬂﬁ?n@lFBH%P?%9Q%¥9Pﬁels

bot temnkr ast t kmAl teiratibveby, 1 aaGeRt kBUAHSakiddNside-
evaporator unit nmay be enpl oyed to avoid prol onged
expe¥GrEchf TR KiisphenoPacktone XE élevat ed

t enper at Bt €Sher) THEORBAL e6ly 110 WS 60£58c88dndB2ind t i's
easi er to separate acetone, haV|n8 a boiling point of

onl YISPREEO 2 ¥ NP pR&EROF Of £ &M &halFak BE ofie’; 2 igtféhol

haviaganboi ki Higr Poiikh:ef %ﬁﬁeCEBr flRuS ekt uE &k RS ta
| ot of energyto separate phenol fromthe
bi spl€r6r-atet oner L iGetagar t Fovc Vet ddcReal RGP separate

t emper-ature: bbsphenol acet Opg:d ScProne ske 1t hersmlcorumn,
degradation | eadi ng to unwanted si deproducts such as

4- 1 $6pr BpengiePHendlur thaFt ReF ity HesicrEARS poi nts of

acetone and blsphenobacetong, ang sQstan1apast Jhat nhhely
obt ai ned acetone is sufficiently pure for further use

Wi t feats1a88i oF dnlaiPhsmeilfreadion. ItHowe veeves desincsgiged

sepalatenpyLi i1 cald QmeuBblr ofOF A NSEANCENAunt of acetone
distillation colum, may be added to further purify

therﬁ@éﬁ@ﬁ@g-mhéﬁﬁﬁﬁ@@@ﬂﬁ?@@@manﬁ3¢tﬂﬁ@ @V%@im¢%1ion
un'%@%@%@k¥afoé%%égf% QE Phépf@ﬁﬁﬁﬁagﬁigggps!twﬁfﬁe alsg

however not required to renove a of the acetone .
smalderagbahts of mrektcanen of the energy consumption in this

separation step (2).

In step (3), the bisphenolacetone is reacted with
diphenylcarbonate to produce polycarbonate, as for
instance described in US-A-6,277,945. Diphenylcarbonate
can be produced in a number of ways, including the
phosgenation of phenol or the oxidative carbonylation of
phenol, both of which involve cumbersome reaction steps
and create unnecessary amounts of waste.

A process which is more effective due to a more
integrated raw material cycle, includes the steps of
(1) reacting an olefin (e.g. propylene) and an oxidant to
obtain the corresponding alkylene oxide (e.g. propylene
oxide), then (ii) reacting the obtained alkylene oxide
with carbon dioxide to obtain a cyclic alkylene carbonate
(e.g. propylene carbonate), then (iii) reacting the
obtained cyclic alkylene carbonate with an alcohol (e.qg.

methanol, ethanol and isopropanol) to obtain a
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remai ni ng i n bi sphenol acetone fraction even has
beneficial effects in the follow ng steps, while al so

wW@2eatiscng a reducti on of the energy consunptPOHEP2908/059156

this separation step (2) . In step (3), the

bi sphenol acetone is reacted wth di phenyl carbonate to
produce pol ycarbonate, as for 1¥nstance described in
US-A-6 ,277, 945 . D phenyl carbonate can be produced

in @l@uu’y@&a@@or\/@@s,anldn@h@dt@gréﬁ%rmhaggamayl@fﬁb af1ycol
phenol or the oxidative_carbony Iatlon of _phenol, both

of witti-€h PHQWWGCWéFIO%&H’Ba]?%aHW ﬁeétcébgga’ﬁbe Fdareed

UNNRGES KN ¥a APBPWHUES waft 'WBsEBo1 A PrRgess Whbedny SdMRate,
effective due to a nore Integrated raw material cycle,

i nclifded "PRRNSY b5 BECEiPetertt g an28PeP it (e. g.

propyl engpe mm%haa@tpﬁw&%ﬁm tsaedcs)ié@smndmag
al kyl ene oxi de . 0. opyl ene oxide), then (il

r eactti'ig Fﬁ%t%%ﬂ a?iCﬁ[@d aéle 9P%neD?ﬁﬁrlﬂjé% PR ERF by

di O)étlp?@thCQtQ@ltl an Ay ebi¢caltkylane earnbopat €adL: Geetone
ene carbonate), then (iii) reacting the obtained

CyCWPQhélR?V%n@Déﬁ?B@Wﬁ?édmﬁ¥haahﬂéﬁbéﬁége(eN%Fmallyr

met hanak anet hanpland d sapr 9panald it0+@RLAELA together with
adi al kyl carbonate and the correspondi ng al kyl ene

gl y&6rE peegol pRopyleRe@dgpycafyer ame ¢ievytieactingaoiecing

Obt%%%e?oﬂyéékbgﬂé%%bo@%%ﬁoﬂﬂ£§ Phenel-i1ta gpéé%ék of such
di phenyl carbonate, for instance as described in

us- A@e@ctsqsf mﬁesh hﬁﬁeapﬁbgc%@rbﬁéﬂ?ﬁdtte opr eloeedl i Psai d
Stl taln,sone acet endi_n
e =501 [ 2ot DI 'of e Bof JEor BoNAEED: S oL Sbetone

resmﬁM@bsaCEbmnﬁfnmgmt7hayelnoabﬁenﬁmbmedcaﬁ Ige | adeirated
stage. Normally, substanti all of the acetone is.

endb CORBTH T CR T RaE BRELT i ng LSRG of Araaning-
t he afeacrbonsdms qmwo®@©hlgath@nﬁohydarbﬁﬂaberaﬁﬁﬁﬂtd have

's 3 eact]on, product ot

1nal polycarbonate whereas the
presence of some acetone (if any) is relatively harmless.
Further, even though in melt processes for
polycarbonate production some residual phenol in
bisphenolacetone can be tolerated, even a small residual
amount of phenol influences the reaction of
diphenylcarbonate and bisphenolacetone to melt-
polycarbonate and phenol in that its presence favours the
reverse reaction so that more reaction time is required
to produce the polycarbonate. And, as melt-polycarbonate
is a heat sensitive material, additional reaction time
likely means additional degradation of the polycarbonate.
In said step (3) of the subject method, phenol is
liberated. Under the reaction conditions, the liberated
phenol can immediately be removed from the mixture, so

that no additional removal step is required.
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reaction, which has a Ke q constant of about 1 . A's
conpared to phenol which is used in the

whe®phered acet one conposition of US 6, 750, 314 B2I/EP2008/059156

acetone can be separated nore easily from

pol ycar bonate, e.g. sinply by flashingoff . For sone
end applications it is undesi idblte to have residua
phenol in the final polycarbonate whereas the presence
of sone peetiong (inf sany) stspred)at iavehyl hasmd @ss .ot
Further, even though in nelt gropesses for

pol f(‘?&rt%ﬁat‘é Pt SYTSEN6n B olee resirdisar  phghore i melps to

bi sphenekaert ones &an theahal esat &y wRven arsnal |
resi dual ampunt of phenol influences the reaction of

di pReryPear borat & and B8 phdioP dtet dife Pegdling of the

el thelhyeasbonatehand phensl airedhat, ikhs peeseficess can
favours the reverse reaction so that nore reaction

ti mPS SeFERENTR A 6 PPrUAGCECHHY PoliPcaPBohaf eothendand,

as nehlk- pehysardonate ks ar head fﬁ%@%vﬁhgeaﬂ@iéﬂéfﬁay
additional reaction tine |ikely neans additiona

degﬁé@éfvoﬂhb$ht%ﬁaﬁﬂﬂ%V@érBBF@HQ@YIQ$P§§ﬁ8“§t%% 1 of

the ssubliect peihed.:phenal chsaljderated. Under the
reaction conditions, the |iberated phenol can

i mredi at Er§y e SoeNFov 64 fromt-henautupe, 28v-areiye has

add'tth'eo'%@hl&ﬁ{‘f@?’a}:!er%tf%%lﬁ Lepuld e FYhEhgherdth SRILtion:
step (3) anmount of acetone, when present in

the bi sphendlzcetesnéhehel pEnd @1 édiec 6ORRRNTH S00SIEEh
and J1gltsng POi Nl Qfonté'r%@hgﬁoé@é’%oq%%ul\é@' \‘ﬁé‘léﬁrpr Oves

the handling of the bisphenol acetone nelt.
res@hﬁtrﬂhéth@mto%ﬁ@@%@@lﬁgﬁrmmﬁﬁﬂﬂﬂpypﬂéétat a Iomer

tenperatgé&ﬁtfgh ﬂT% OEH@r éﬁﬁ“%d.%Qgguygdgéﬁgféklng phenol

si de-reacti ons 1 nvol VI Nng acet one may ocCcur
howewer aset ongl sarelierdshr bh el ayseciini ehe manufacture

pol %’feﬁoiigﬁhéﬁé‘l&@ét%rﬁéshﬁHﬁSQt A& U e$enee; ol A smal |

anount of " acet one
Accordingly, the bisphenolacetone fraction obtained

in step (2) and used in step (3) preferably still
contains at most 3% by weight of acetone, more preferably
at most 2%, again more preferably at most 1.5%, yet more
preferably at most 1%, and most preferably at most 0.5%.

In optional step (4), the phenol of step (3) 1is
reacted with acetone, optionally acetone of step (2), to
produce bisphenolacetone.

In optional step (5), the thus obtained
bisphenolacetone and acetone, optionally acetone of
step (2), are used in making the liquid mixture of
acetone and bisphenolacetone. This production and use of
bisphenolacetone close the overall cycle of the process,
which permits to achieve a hitherto unknown level of
integration, thereby making such process highly enerqgy

efficient as well as making efficient use of all raw
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the follow ng beneficial effects on the overal
reaction: It inproves the m xing of the conponents,

wapiogki1w@d ows a better control of the nol ecul aPrCIEPYNZ/059156

di stribution of the polycarbonate product.
Additionally, the renmoved m xture containing phenol
and acetone can directly be-enpl eyed in the
manuf act ure of bi sphenol acet one wi t hout further

pur infdteat hoB. uAGCORMiNGl ¥1sbheedisphenokagetOner separate
fracti on obtained in step éZ and used in steg (3)
pr ef €FABPYT 5t i P TdrtPaPs atomEt uby werghttoftals of

acetoRe ovAbL el psefersabl y at nost 2% again nore
preferably at nost 1.5% vyet nore preferably at nost
1% and 7ot preféaBr§satt mosterd15% CPh2bpt idhal step
(4) - theigheaohiofurst @@ (3prbSe rQACHAA WehB1 Ac8IONRE for
optionally acetone of step (2 produce

! 0 (2), to .
bi sPREndNaBEPSHElNd RIGREF bfiaPo ¥ @ HOSRE ey heh s the

obt ained bisphenolaceteaecang: gaeteneceephtonaliy the
acetone of step (2), are used in nmaking the liquid

m xti@rgeopt abetorie 2did tBi $phkhol acet one. Thi s

produgtioprand; Use Phikkspbespl acetpnRe 1608t o1acetone
overall cycle of the process, which permts to achieve
a hifth@rPeuEnkhoWPIcév-El PotY Fat eyt o et et ebie molar

meking ;8USh PEOCESS i GhLYnener gy &ffdl chephe asield as
making efficient use of all rawmaterials used, while
al sgiredaei by thehreadrper oseparatle t:lahspdbPtl/

handl i;ng.angds StOr age  Qbet Begy W yBLLLak S of the
overall process. Finally, the present invention

reléﬂé@hEGQlaC%ﬁ¢ﬁQuﬁQ§ HﬁgtE?epﬁﬁd%ﬂ%@goﬁéoﬁﬁﬁic
b'SQQQ§95958EQﬂ§,RHH&#@@DVBl@éQdHQJ%%d@%@gﬁtéf such amount

pol ycarbonate, wherein the nolar ratio of acetone to
bi spifenckacet one hisphenphaceberre tOfatf tbm 00ban gagio of

15:%betone to bisphenolacetone in the final liguid mixture
to be stored and/or transported is in the range of from
0.5:1 to 15:1; and
- a storage and/or transport vessel comprising a liquid
mixture of acetone and bisphenclacetone for use in
producing aromatic polycarbonate, wherein the molar ratio
of acetone to bisphenolacetone is in the range of from
0.5:1 to 15:1.

The above-mentioned use in producing aromatic
polycarbonate also includes the use in a process wherein
the polycarbonate is produced from phosgene, rather than
diphenylcarbonate, and bisphenolacetone.

Examples and Comparative Examples

A. Solubility experiments

0.6 gram of bisphenclacetone (BPA) powder was placed
in a 10 ml graduated tube with a thread seal. Prior to

the experiment, BPA flakes were crushed to said powder to
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- use of aliquid mxture of acetone and
bi sphenol acet one i n produci ng aronmati ¢ pol ycar bonat e,

waobmwpeindse he nol ar rati o of acetone to bi sphened HER20081€59156

inthe liquid mxture is in the range of fromO0.5:1 to
15:1; - a nmethod for storage and/or transport of

bi sphenol acet one for use in-pidduci ng aromatic

pol ycar bonat e, which involves the addition of such

anountsuet asetone daexhingphensl aeetroneet batt&rheomi@r tube.
rati o of acetone to bi sphenol acetone in the fin

|i qiifg " nPxt uPe?t @ hé §P&V@Ht af] GP4ansSpbit e%ippr‘s e

t he Joangat ofiaf romMdSatet OndSidse A -indebt 06@0&r phenol
and/or transport vessel conprising a liquid m xture of

acet(GHEPERE" b SphefidlSacEPBNECF BT dsé 1Pn Opr Bllici hgrotvent

ar onatsi ¢ . pobysarhenat@®e wherehdh thenaBlar 1 fakh &0f path at
acetone to bi sphenol acetone is in the range of from

0. 5:21 CEE 152 10 MR b5 Fe- ABALTBHEH Wsé&Ci AUHE o%‘ﬁﬂ:ltﬂé)“um

aromat i cTpO! ﬁ/&@&%@t %a@l J_S@%éa&(éd»'@@&ebheth@@ dH: a
process wherein the onate is produced from

phosGE8REraFat hett ttH1§n O& pﬁéﬁlﬁ/lv&aa‘%k?@ﬁa@é different values.
bi sphenel acgt one.nHrarpbesuangd Gomar atik¥e: Fxaml es ther
. Solubility experinments 0.6 gram of bi sphenol acet one

( BPRCependerr i Blladéd EPRPAr A0V 4flS gradaas edlr eubd Wit h

a threadcseal. Brdf @ BBE @xpariy®Nte BPA ElBkeS) from
were crushed to said powder toensure uniform packing

denditey lasst o BGt tigwrof hehaot ibe. larieen 20. phygriemhtoim &F
sol vent 1was added to the BPA. The solvent was either
acetone (present invention) or phenol (conparative)
Thus, the weight ratio of BPA to solvent was 7.5/2.5.
The tube was then i mersed in,an 0il bath at a certain
tenperature, and mxed up to tuft _equilibrium

T (°C) vol. % of BPA vol. % of BPA
dissolved in acetone dissolved in phenol
30 61 not determined
60 72 0
75 72 0
90 74 0
110 74 61

From Table 1 it can be concluded that a higher
temperature is required to dissolve bisphenclacetone in
phenol than in acetone.

B. Stability experiments

BPA and a solvent were mixed to produce solutions
(containing no solids) having a weight ratio of BPA to
solvent of 6:4. The solvent was either acetone (present
invention) or phenol (comparative). Where the solvent was
acetone the solution was obtained at a temperature of

35 °C and then kept at that temperature. However, in view
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The foregoi ng was repeated except that the tenperature
of the oil bath was set at different values. Table 1

worgnepoodse t he anounts of BPA di ssol ved i n ei t NRET/EP2008/059156

acetone or phenol at tenperatures ranging from30 to
110 OC . The anount of BPA dissol ved was cal cul at ed
fromthe | oss of BPA fromthelsolids |ayer at the
bottom of the tube . Table 1 T (0C ) Vol. ss of BPA
Vol of%cat BPAv4li ssiolpied ciyncaset e tdi, ssakvedcihd fherelk
30 61 not determned 60 72 0 75 72 0. 90 74 0 110 74 61
Fr ofi®PabP8 2! i th ¢ aiP 1hé 1eBnePute P HataChi ghesd at 2

t enpei@kuheuls dequior ed haqdissalne hiepphenotiaget one
in phenol than in acetone. B . Stability experinents
BPA t&f#<5258fYent were mixed to produce sol utions

(cont ai ntrhg N1 8aAldndsehavidur & Weirght céatd th afiBPPet00a
sol vent of 6:4. The sol vent was either acetone

(présent’ PAVEAtIDH) St BRERBY ITorpdP&EreRs) Yherd the
sol venknwas . acetane dnbe osokyth o wasebbal netk atndint of
tenperature of 35 OC and then kept at that
tenﬁeﬂé@HF@PeW@“Oll A 1GF ewbts tdfécapovedseyY ukidns yt GC-
expefd menbse Whenhe ithe sabventevas phenehet e 9ol tden at
could only be obtained at a tenperature of 120 OC and
was Wher képt @titth&tionenpés atit@cterhetssl t9F ofE wer e
heatree(iafcg(feat&ee[tsadarﬂldta|rﬁeB€§ré A3 tnhtOhad gyl rat

either 35 OC (acetone) or
subjected to saild temperature treatment.

Table 2
Time IPP signal intensity IPP signal intensity
(days) where solvent is where solvent is
acetone phenol
3 0.1 14.8
7 0.0 22.3
14 0.0 35.0

From Table 2 it can be concluded that where phenol
is used as the solvent for BPA and the resulting solution
is kept at 120 °C, BPA 1is thermally degraded into IPP. On
the other hand, a solution of BPA in acetone can be made
at 35 °C storage at which temperature does not result in

any substantial thermal degradation of the BPA.
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(phenol) . At the end of each tinme period, the anmount
of 4-isopropenyl phenol (IPP) was determ ned by neans

W@R00B0MB86 Tabl e 2 nentions the intensity of theCTEEPNBS/059156

signal at mz = 134, which signal is characteristic
for IPP, relative to a standard BPA sanple that had
not been subjected to said terdperature treatnent.
Table 2 From Table 2 it can be concluded that where
phenol is used as the solvent for BPA and the
resulting solution is kept at_ 120 0OC, BPA is
thermal |y degraded into |BRE 2l tthe ot her hand, a
solution of BPA in acetone can be nade at 35 0C

storage at which tenperature does not result in any
sub§tantﬁa?e¥ﬁﬁﬁrﬁﬂr BEgraERtd G VR L RePBPACE IOIRYEM S

. iAdrethed fi¢ fredueirng aromatic pol ycar bonate,
|nclud|n e steps of: (1) transporting a liquid

mi xtUr gFa%\ %@gaﬁdlbﬂ%b%éﬁd?%ét SHeaF%t%l“e and

pol M@ﬁoaeﬂawc@w@% anpBh 384 i bdrAt S @RBBAEE NG th@unt ;
bi sphenol acetone fromthe acetone; (3) reacting the

bi s plfenof &t Ine iR HFﬁﬁ%ﬁﬂﬁkﬁQQ&9ﬁ§tér?% Prodipeéone;

pol year bopat€ing theArABHROLL BECH NG ite &1 dAvh carbonate
wherein the nolar ratio of acetone to bisphenolacetone

i n tIfe PEPEUFd PR X4 crPraAsported in step (1) is in
t he X.angg r@étﬁcfcprgcgog‘dln%otéscl]alns 1 ﬁhg}?ém%he molar

according to claim 1 or 2 , wherein'the tenperature
durlﬁﬂ§l§téﬁ {29t 49 PhEPhanyer Gt MeoAN15he ol DY1OC .

oA b gui gr%@%d{rt%dpflnaggéﬁnﬁl and bi, SEH@”P&%@%@%rom

for use i n produci ng aromatic pol ycarbonate erein
t he Ovdl:ar tpatd ol of acetone to bi sphenol acetone is in

the3. A method according to claim 1 or 2, wherein the

temperature during step (1) is in the range of from 15 to
90 °cC.

4. A liquid mixture of acetone and bisphenolacetone for
use in producing aromatic polycarbonate, wherein the
molar ratio of acetone to bisphenclacetone is in the
range of from 0.5:1 to 15:1.

5. Use of a liquid mixture of acetone and
bisphenolacetone in producing aromatic polycarbonate,
wherein the molar ratio of acetone to bisphenolacetone in
the ligquid mixture is in the range of from 0.5:1 to 15:1.
6. A method for storage and/or transport of
bisphenolacetone for use in producing aromatic
polycarbonate, which involves the addition of such amount
of acetone to bisphenolacetone that the molar ratio of
acetone to bisphenolacetone in the final liquid mixture
to be stored and/or transported is in the range of from

0.5:1 to 15:1.



range of fromO0.5:1 to 15:1. 5. Use of a liquid

m xture of acetone and bi sphenol acetone in producing
W@e@HatG486 pol ycar bonat e, wherein the nol ar ratPOI/BP2008/059156

acetone to bi sphenol acetone in the liquid mxture is

in the range of fromO0.5:1 to 15:1. 6 . A nethod for

storage and/or transport of -bic6phenol acet one for use

i n produci ng aromati c pol ycarbonate, which involves

t he mddi &1 otofges ueh /arounin @foraceterelt @omprising a

bi sphenol acetone that the nolar ratio of acetone to ,

bi spHéhofabetone 9 BREPIRaf T i YHRF AP EGFECED T use in

st oredqandhgratd@nsporpbedchsobiutde whangenotnd mar ratio

0.5:1 to 15:1.7 . A storage and/or transport vessel

conptfi $FRECAS | QUi PPReRPhFES P "AcEt dfle FARdrange of from

bi sphenal agetone. for use in producing aromatic

pol ycar bonate, wherein the nolar ratio of acetone to

bi sphenol acetone is in the range of fromO0.5:1 to

15: 1.



