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phosphoni u ates This application relates to a proc
productionagﬁﬂ%ﬁg@phoniun1phenolates. 5 The production OfQﬁ%@@%ﬂg%?ﬁﬁ}
phenol ates has al ready been described in DE-A- 197 273 51. However, the
phosphoni um phenol ates produced in this manner contain inpurities which
are di sadvant ageous for subsequent use. It is thus known that phosphonium
phenol at es_may be used as transe terlflcatlon atalysts for nelt

t r ansest er Process foxthe production.of phosphonium phenplate significance for this
application as 10 |npur|t|es may result in discolouration, variations in
activity or secondary reactions in the transesterification process.

Mor eover, Thissipplicationselytesdo apesess footieiptedutionr of phosphoniym phemaliteent as
wast e product, which entails el evated disposal costs. The product is
furthernore exposed to el evated tenperatures during renoval of residual
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provi des a process for the pr oductlon of phosphoni u Ltphenol ates by
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whi ch char cterl se t he hos hon| um enol at e ,pr oduced JS
sep arhq Amppet result ln&l t1ourat10 ns m acﬁovx of secofi (fi

the transestenﬁcanon process. Moreover, this process generates a considerable

quantity of solvent as waste product, which entails elevated disposal costs. The

product is furthermore exposed to elevated temperatures during removal of residual

solvent. Since phosphonium phenolates readily form addition products with phenol,
15 exposure to elevated temperatures should be kept as slight as possible.

The object of the present application is accordingly to provide a process in which

exposure to elevated temperatures and the quantity of solvent generated remain as

slight as possible, but in which the purity of the phosphonium phenolate is as high as
20 possible.

The application provides a process for the production of phosphonium phenolates by

reacting phosphonium halides and phenols in an aqueous alkaline solution, which is

characterised in that the phosphonium phenolate produced is separated from the
25 synthesis mixture by crystallisation.

The reaction is preferably performed at temperatures of 0 to 55°C, in particular of 15

to 50°C.

30 The reaction is preferably performed at molar ratios of phenol to phosphonium halide
of 2:1 to 10:1, preferably of 4.5:1 to 6:1 and in particular of 5:1.



. 25 'synthesis m xture by crystallisation. The reaction is preferabl{?1 JUN 200
performed | gtg6" at ures of O to 55C, in particular of 1?@& {53,530 The
reaction is preferably perfornmed at nolar rati os of pheno 0 phosphoni um
halide of 2:1 to 10:1, preferably of 4.5:1 to 6:1 and in particul ar of
5:1. 1 1 JUN 2004 WO 01/46100 PCT/ EP06/ 12325 -2 The reaction is
preferably perfornmed at pH values of 9.5 to 11, preferably of 9.5 to 10.5
and in particular of 10 to 10.5. The reaction is optionally performed in
t he preserie whctiincisipptferably performedi at pHovalugs 609.1to %blt prefgablytofod.5 to

pr ef er abl E/}soo{)ﬁg‘g@vg% %i"ﬁﬁﬁéﬁ%ﬁorel ative to the quantity by wei ght of

t he aqueo hol s preferably have a solubility in
pure water of at nost 15 w.% The phosphoni um phenol at es produced in
this manner contain no nore than 0.1 wt.% 10 of halide. Phosphonium

hal i des ofTheheeabtionmi¢ aptionallyr performedrini the|mesene of fainohplseinr guantition ok ~i +) R

) 3 4 %0 wt.% to 200 wt.%, preferably of 66 wt.% to 125 wt.%, relative to the quantity by
weight of the aqueous phase, wherein the alcohols preferably have a solubility in pure

water of at most 15 wit.%.

The phosphonium phenolates produced in this manner contain no more than 0.1 wt.%
10 of halide.

Phosphonium halides of the formula (I) are in particular used for the reaction

R,
R,——I!i"(+) R, X .
Ry 1,

RitoRy identical or different, each denote a C,-C,; alkyl, Cs-C¢ cycloalkyl, C;-
Cy2 aralkyl or C¢-C,4 aryl residue and

15 in which

20 Xt denotes a halide ion, preferably F©, C1 or Br*” and

n denotes the number 1 or 2, wherein, when n = 2, R, denotes a C5-C)2

alkylene residue.

25 Residues R; to R, are preferably identical or different and each denote a Cs-Cy4 aryl
residue or the residues R; to R; each denote a C¢-C,4 aryl residue and R, denotes a C;-
C,, alkylene residue.



.l niL R3 15 in which RL to R4 identical or different, each denote la &N Wik
~al kyl, C5- al kyl, C7- Cl12 aral kyl or C6-Cl4 aryl regs 20
X(-) denot@%ﬁﬁgﬁ%i de ion, preferably F("), d(-) or Br(-) an rqﬁ eaotes
the nunber 1 or 2, wherein, when n = 2,, R4 denotes a C2-Cl2 al kyl ene
residue. 25 Residues RL to R4 are pref“ear'ably I dentical or different and
each denote a C6-Cl4 aryl residue or the residues RL to R3 each denote a
C6-Cl4 aryl residue and R4 denotes a C2- Cl2 al kylene residue. 1 1 JUN
2004 WO 03wetcplsphainmHedides 3nd ti: productnothsreof iagarknewn ge areanbiainable

duction_t.h f k t ai nabl ' th f.
For  exanp! Wik KaaMmyBshoa £ e Fmple, Bpfers v Mefodeh 2, SROMEer | 1
pages 79 eLpemfe, v&ﬂﬂleml?rhgcs#Q ABY. - anBPHPralBQL Anivt. CASR Boc. 5PeI3D),293 et

sed.). 5 These conpounds ) are fornmed on the reaction of trialkyl- or
triaryl phopeges 383 et fegr). exanpl e of triphenyl phosphine, with hal oaryl ene or
hal oal_kyl ene, for exanple benzyl bromde, in the presence of netal salts
(Fri edel -Crafts al kyl ation) or in the presence of

These compounds (I) are formed on the reaction of trialkyl- or tnarylphosphines, for
example of triphenylphosphine, with haloarylene or haloalkylene, for example benzyl
bromide, in the presence of metal salts (Friedel-Crafts alkylation) or in the presence of
Grignard compounds and cobalt(I) chloride.

10
Phenols which are preferred for the reaction are phenol or substituted phenols as well
as bisphenols. o
Particularly preferred phenols are those of the formula (IT)
15
R;
o3
(1,
Rs
R,
in which
Rs to Ry mutually independently denote H, C,-C;; alkyl, Cs-C¢ cycloalkyl, C+-C;3
20 arylalkyl and Cs-Cy4 aryl; Rs to Ry preferably denote hydrogen.

Such phenols are known from the literature.

Phosphonium phenolates of the formula (III) are preferably produced
25



., Gignard conpounds and cobalt(ll) chloride. 10 Phenols which are prefEﬂHQHZM‘
for the r | re phenol or substituted phenols as wel | enol s.
Parti cul ar ybg%gPﬁrred phenol s are those of the formula (t§T?%BQ%§?ﬂ whi ch
R5 to R7 nutually independently denote,H Cl1-Cl2 al kyl, C5-C6 cycl oal kyl,
C7-Cl2 20 arylalkyl and C6-Cl4 aryl; R5 to R7 preferably denote hydrogen.
Such phenols are known fromthe literature. Phosphoni um phenol ates of the
formula (111) are preferably produced 25 1 1 JUN 2004 WD_01/46100

PCT/ EPOO/ 12325 -4 n in.which thesresidues RL to.R7 and n have the
above- st at ed neani ngs.| Congb et el eioni s& watef or distilled water is
preferably used to produce f‘he queoug | pe phase. The pH val ue of
9.5 to 11.0, preferabl R e+B'sR (0 1045 ar |y pygferably of 10.0
to 10.5 is preferably staﬂ%;she si ng ; met al * hydr oxi de

solution, preferably odi hydy oxi de SOH::t i on pr potassi um hydroxi de
sol ution, while taking“he n ~In

in which the residues R, to Ry and n have the above-stated meanings.

Completely deionised water or distilled water is preferably used to produce the
5 aqueous alkaline phase.

The pH value of 9.5 to 11.0, preferably of 9.5 to 10.5, particularly preferably of 10.0

to 10.5 is preferably established using an alkali metal hydroxide solution, preferably

sodium hydroxide solution or potassium hydroxide solution, while taking the
10 buffering action of phenol/Na phenolate into account.

The process according to the invention may be performed continuously or

discontinuously, wherein discontinuous operation is preferred.

15 According to a preferred method, phenol, phosphonium halide and alcohol are
initially introduced as a solution and water is added. The pH value is adjusted,
optionally with cooling, to values 9.5 to 11.0, preferably of 9.5 to 10.5, particularly
preferably of 10.0 to 10.5 by addition of alkali metal hydroxide solution. The
temperature of 0 to 55°C, preferably of 15 to 50°C is maintained during this
20 operation, preferably by vigorous stirring of the reaction components. The duration of
the reaction should be less than 2 hours, preferably less than 1 hour. -- .

The phosphonium phenolate produced according to the invention is isolated,
preferably by separating the aqueous phase from the organic phase using an alcohol
25 which is sparingly soluble in water (the solubility of alcohols in water is known from
the literature) and exti‘acting the organic phase at least once, preferably three times
with completely deionised water or distilled water. The solution is then cooled to 26



. 10 ‘buffering action of phenol/Na phenol ate into account. The procesy JUN 2004
accordi ng &80?)3@105”"9”“0” may be performed continuously QermpPoonzis

di sconti nuousl'y, wherein discontinuous operation is preferred.

According to a preferred nethod, phenol, phosphoni um halide and al cohol

are initially introduced as a solution and water is added. The pH val ue

Is adjusted, optionally with cooling, to values 9.5 to 11.0, preferably

of 9.5 to 10.5, particularly preferably of 10.0 to 10.5 by addition of

al kal i nettal 096 dorefierabity swR3ttool)°CTHhe precipitated phenaddte Gs ttherb Separatedeber abl y

of 15 to 50C.is I ntai ned dugi t hi s .20 erati.on referably. b
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reaction sfa 1Req hgPgrddan 2 hours, preferably less than 1 hour. -- The

phosphoni um phenol at e produced according to the invention is isolated,

preferably by separating the aqueous phase fromthe organi c phase using an

al cohgl 25 ich is aringly solubhle in t the soluhilit f. al cohol s
L Coasor 1 AKRRER, soRaR Hopqrding ©otha prenon i 2 Featuen dolHen are afithels acs
at I_east %E&ol§6ﬁ&%rféﬂﬁMakﬂH§,$l-U}Hﬁﬁ wﬁ%ﬁﬂié:ﬁ'frﬁh?eﬁlfbbnfi@'t@"lbslﬁ‘tguw,er or
distilled water. The solution’is then cooled to 2601 1 JUN 2004 WO

01/ 46100 PUth BRdOY Qmﬁﬂg nSbutanol,Gsomrtariady mrpentanal, leﬂwlbumls, ﬁ!:mentanol,

e L1 ed HLARTRS bramshed 36 1R RRAER atots Timiag b oPERORARIRSRr < e
urifie i ¢ i se
gnd dri ed. gdeafdisohol s suitabl e according to the invention for the reaction

solution are aliphatic alcohols of the fornmula CH2"+1-OH, in which nis
an idfeger from4 to 10 inclusive,

Alcohols suitable according to the invention for the reaction solution are also
cycloaliphatic alcohols of the fonnulz;(-l,,Hz,l.l-OH, in which n is an integer from 5 to
10 inclusive, such as for example cyclopentanol, methylcyclopentanols, cyclopentane-
methanol, cyclopentylpropanols, cyclohexanol, cyclohexylethanols, cyclohexyl-

15 propanols, cyclohexylbutanols, methyl-, ethyl-, propyl- and butylhexanols, cyclo-
heptanols, cyclooctanols.

Apart from completely deionised water, alcohols may also be used for washing the
phenolate. In this case, apart from those for the reaction solution, water-soluble
20 alcohols may also be used, such as for example ethanol, n-propanol or isopropanol.

Propanols, in particular isopropanol, are preferred in this case.

Polyhydric aliphatic or cycloaliphatic alcohols may also be used according to the
invention.

25
Preferred aliphatic alcohols are propanols, (iso)butanols, pentanols and hexanols, in

particular isobutanol and isopropanol.

Preferred cycloaliphatic alcohols are cyclopentanol, cycloheptanol and cyclooctanol,
30 particularly preferably cyclohexanol.



- 11 JUN
. such as for exanple n-butanol, isobutanol, n-pentanol, nethyl butanols, o

neopent anqg g1 @aégy @l cohol's, branched and unbranched hexapggﬁgmﬁ)pjgggnol s,
octanol s, nonanols or decanols. 10 Al cohols suitable according to the
invention for the reaction solution arg also cycloaliphatic alcohols of
the formula C,, H2,,.,-OH, in which nis an integer from5 to 10

I ncl usive, such as for exanpl e cycl opentanol, nethylcyclopentanols,

cycl opent ane- net hanol, cycl opentyl propanol s, cycl ohexanaol,

cycl ohexy| Ehenueightsratigyaf| watesol aleshad ip petween 2:1cand bReprngfasehly bstweenriel hy| - |
ethyl -, pr yll_j and butyl hexanol s, cycl o- heptanols, cyclooctanols. Apart
from conpletely deioni sed water, al cohols may al so be used for washing the
phenol ate. In this case, apart fromthose for the reaction solution,

wat er - sol ubl e 20 al cohols nmay al so be used, such _as fqr exanpl e_ et hanol,
n- pr opanol Thsyalgalioly odhewsed aciardingie the invention, are added tojimppvsuerking um e

prefecrred J ' L | | J: C W) | I ol s
Ty ar so b5 b BhendiAREpo BiRIN Y e el UBheisy R K A TAIh AgfE
al cohol s adrganic ghasolss thusi sboye théngheous yhaka Mhes aquedud) phaseonay this be
particul ar _i sobut anol and i sopropanol . Preferred cycl oaljphatic al cohols

are cycl opdamss off fremcbencaths theopreanis Rhpss. ek somptains gke phgnojate; may he
pref er abl yycael DK AdRpletkly! deibhlsé Water ' el 4840 Lefirdfifd VRIEP 4R the

washing water again drained off from beneath.

10
If the alcohol is not added, only the aqueous saline solution is heavier than the organic
phase and may be drained off from beneath. Phase inversion occurs on further
washing with completely deionised water, the organic phase is heavier and thus
beneath the aqueous phase. This working up method is more elaborate because a

15 second working up vessel is required.

Quaternary phosphonium phenolates produced according to the invention are in

particular compounds of the formulae

O &0 -

20

O-Of =0 w

and



-6 The weight ratio of water to alcohol is between 2:1 and 1:2, pref &l 28Nl
between 1:dq@kdioh: 2- The al cohols to be used according t GcfagpdoAyat i on
are added to I nmprove working up, 5 as the phenol/al cohol mxture has a

| ower density than the aqueous solution,and the organic phase is thus

above the aqueous phase. The aqueous phase may thus be drained off from
beneat h, the organic phase, which contains the phenolate, nmay be washed
with conpletely deionised water in the same separating vessel and the

washi ng wat er again drained off frombeneath. 10 If the al cohol is not

added, only t aquequs saline solution is heavier than the organic phase
and nmay be dr{di ®Pom be t Phase| | nveri on NUrs on further
washing with P ere(Qh))seld e orga# age i s(Mikavier and

t hus beneat h |t he=2 ous phase. Thj s\ef k| ng up net &e~i s nore el aborate
because a 15 Ssecond™working up vessel isTr¥equired. Quaternary phosphoni um
phenol at es produced according to the invention are in “particular
conmpounds of the formulae P ao 20 co M and | 1 JUN 2004

Using the process according to the invention, it is possible to produce phosphonium

phenolates in elevated yields and at high purity.

The phosphonium phenolates produced in this manner are suitable in particular as
catalysts for esterification and transesterification, in particular for the production of

polycarbonates by the melt transesterification process (c.f US-3 442 854).

10 As is known, the melt transesterification process starts, for example, from aromatic
diphenols, carbonic acid diaryl esters and optionally branching agents and/or

monophenols.

The phosphonium phenolates obtainable according to the invention are used as
15 catalysts in this case in quantities of 107 mol to 10" mol, preferably in quantities of
10" mol to 10”7 mol, per mol of diphenol.

Further details of the melt transesterification process are described in the literature
(c./ Hermann Schrell, Chemistry and Physics of Polycarbonates, Polymer Reviews,

20 volume 9, 1964, pages 44 to 51, DE-A-1 031 512, US-3 022 272, US-5 340 905 and
US-5 399 659).

The thermoplastic polycarbonates produced with the phosphonium phenolates
obtainable according to the invention are solvent-free, have a light inherent colour and

25 are largely free of unwanted defects in the polycarbonate.

The polycarbonates produced in this manner may be used industnially in the form of
the most varied mouldings in any applications in which thermoplastic polycarbonates
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according t invention, it is possible to produce pho i

phenol at es‘f%alzﬁ% ated yields and at high purity. 5 The pﬁg@ﬁ%@%?ﬁs
phenol ates produced in this manner are guitable in particular as

catal ysts for esterification and transe®terification, in particular for
the production of polycarbonates by the nelt transesterification process
(c f. US-3 442 854). 10 As is known, the nelt transesterification process
starts, fohaexhitEre, bédenarsed,r suchtasan etticpioah ehginecrimghamnlampaciwers)iassyfetyest er s
and optionally branchj.nqg agents and/.or nophenol.s. The phosphoni um
phenol at es g6 iq{é‘BPBu%?g@G%cfit?f@g‘i‘Be‘Pﬁ’es'ﬁcHD% ’E}ﬂteﬁ;le used as 15 catal ysts
inthis case in quantities of 10"" nol to 10 nol, preferably in quantities
of 10-3 nmol to 10'7 nol, per nol of diphenol. Further details of the nelt
transesterification process are described in the literature (c.f. Hermann
Schnell, Chem stry and Physics of Pol ycarbonates, Polynmer Reviews, 20
volume 9, 1964, pages 44 to 51, DE-A- 1 031 512, US-3 022 272, US-5 340
905 and US-5 399 659). The thernoplastic pol ycarbonates produced with the
phosphoni um phenol at es



" . obt-ai nabl e according to the invention are solvent-free, have a | ilghtUN 200¢

i nherent colour and 25 are largely free of unwanted defects in the

pol ycar bonJYQU1/46100 pol ycar bonat es produced in this manner %VEB@'B%d
industrially in the formof the nost varied nouldings in any applications
in which thernopl astic pol ycarbonat es 191 JUN 2004 WD 01/46100

PCT/ EPOO/ 12325 -8 have hitherto been used, such as in electrical

engi neering, as |lanp covers, as safety screens or as optical data storage
medi a, suclExampléd naterial. 1 1 JUN 2004 WO 01/46100 PCTI EPOOI 12325 -9
Exanpl es Conparative Exanple 1 5 376 g (4.0 nol) of phenol, 800 m of
conpl etely deionised water, 335.44 g (0.8 not) of tetraphenyl phosphoni um

brom de ang Ativk Exﬁ%@ gnol are initially introduced into a 2 L
d

round- bot t with a stirrer, thernoneter and dropping
funnel and are stirred at 20C to 25C. 79 g (0.97 nol) of 49% sodi um

D225 5 B el o RS LSR5 BB S s
phase separnt ke IEGSpOHER WEmiQEERIO § 3 jpobfnt) iRl S i
phase is wasthed2 tlhremdthatomedi flask equipped slith alstireer] thednometer and Wdrdppingg
D! el aa S8 Seieea 8 B0 & 59%19"E 57 Tuolf oF 4094 o mydeonide
solution are added dropwise within approx. 5 minutes, the pH value is checked with a

10 glass electrode - it must be within a range from 9.5 to 11.0. The mixture is then stirred
for 0.5 h at 45°C. After phase separation, the lower aqueous phase is drained off and
the organic phase is washed three times with completely deionised water, it being
possible in each case to drain off the washing water, as the heavier phase, from
beneath. The isobutanol is then removed by distillation under a water-jet vacuum at

15 50°C.

The crystalline residue is dried under a vacuum at 100°C. The yield, determined using
the P-NMR method, is 98.2% of the theoretical yield.
The results are shown in Table 1.

20



. beneath. The isobutanol is then renoved by distillation under a Mthp[ﬁt
vacuum at The crystalline residue is dried under W ,at
100C. The ‘%}agﬁgeterm ned using the P-NWR nethod, is 98. OOPH?iﬁg
theoretical yield. The results are shogg in Table 1. 20 1 1 JUN 2004 WO
01/ 46100 PCTI EPOQ 12325 -10 Exanple 1 6 g (4.0 nol) of phenol, 800 ml of
conpl etely deionised water, 335.44 g (0.8 nol) 5 of

t et raphenyl phosphoni um brom de and 640 g of isobutanol are initially

i ntroduced into a 2 L round-bottoned flask equi pped with a stirrer,

t her nonet eExand!ﬁoppi ng funnel and are stirred at 20C to 25C. 79 g (0.97
nol ) of 49 hydr oxi de solution are added dropwi se within approx. 5

mnutes - the pH value is adjusted to a range from9.5 to 11.0. The
m xture is then stirred for 0.5 h at 45C. After phase 10 separation, the

| oner aquedifsgihlgnol) of ahmqlseﬁooonﬁ oawnlﬁély&eg@nwi e 335 44\ &femol)t hr ee

tines vmth kL t he .heavi er
phase [ nogggﬁb S@ﬁog@ a| ne eaf“fl (%46 h%%%ﬁm%@@ ’ﬁﬁugdb‘f? seis
then cool ethté @ 2 mmﬂ-wmlnad fask eqdipped With AGstidter, theMnorhéter Addivphing
crystallising out during this operation. After at |east 4 hours

cryst aI | i sfmnghand page, Sttl'mé #rAWGcro 2XC éﬁrg/@ﬁbym)a@ﬂﬁ?%mdmm thydnoxisie.
Af ter he cont ent of o and .te henyl -
Shosphon u R DHS R 4486 BEWFd ttinBesy, Sty 2 BB PR Rl R

crystal li neang@ 6 ®.5 to 11.0. The rmxture is then stirred for 0.5 h at 45°C. After phase
10 separation, the lower aqueous phase is drained off and the organic phase is washed

three times with completely deionised water the washing water, as the heavier phase,
in each case being drained off from beneath The organic phase is then cooled to room
temperature. while being stirred, the product crystallising out during this operation.
After at least 4 hours' crystallisation time, the product is removed by vacuum
15 filtration. After NMR analysis for the content of phenol, isobutanol and tetraphenyl-
phosphonium phenolate, the filtrate is returned to the reaction. The crystalline residue

1s rewashed with 2-propanol and then dried under a water-jet vacuum at 100°C.

The results are shown in Table 1.

20
Tablel
Comparative Example 1 Example 1
Na [ppm] 0.7 <0.5
Br [ppm] 0.7 0.01
Colour light grey colourless




' 11
- i,s rewashed with 2-propanol and then dried under a water jet vacuum aTIUN 100

.100C. The are shown in Table 1. 20 Table 1 Conpar gd | e
1Exanpl e 1&@%%#1 0.7<0.5 Br [ppn] 0.70.01 Col ourlight gr?foo ooﬁiri?jggs 11
JUN 2004 WO 01/46100 PCTI EP00112325 - Exanpl es of Use Bl) 114.15 g
(0.500 nol) of bisphenol A and 113. 54'% 530 nol) of diphenyl carbonate
are wei ghed out into a 500 m three-necked flask equi pped with a 5
stirrer, internal thernmoneter and Vigreux colum (30 cm mrrored) with
bri dge. AtEzxsmplesiof Usgygen is renoved fromthe apparatus by applying a
vacuum and flushing with nitrogen (3 tines) and the m xture heated to
150C. 0.0173 g (4 x 10"3 nol %9 of tetrapheny/ phosphoni um phenol ate
(TPP-P) qu))jUC?m.ﬁS%O((ﬂsmgn{(ﬂ) ER80phénol A raad af 13V {00530 &IME 8P ldiphenydr ©

0

then added as a 10 3% phenolic solution and the resultant phenol renoved

by distill ati oncarbonat®erenaighed put inéarp SOQtmk thrgesnesked flaskhequepsd withsed to
up to 250C. The_yacuum.is,then i rﬁ%’?d tepw se to ar_and t.he.
tenpe_rsat ure rai S 61“%6 .enﬁgg{%)eé rgﬁgff icgﬁﬁ"i[er(g? gﬁ%eﬁ% Wahand
the mxture sti bfigge. f Rmdspheric oxygen is removed from the apparatus by applying a
vacuum and flushing with nitrogen (3 times) and the mixture heated to 150°C.

00173 g (4 x 10° mol%) of tetraphenylphosphonium phenolate (TPP-P)

produced according to Example 1, relative to bisphenol A, are then added as a
10 3% phenolic solution and the resultant phenol removed by distillation at

100 mbar. The temperature is simultancously raised to up to 250°C. The

vacuum 1s then improved stei:;ﬁrise to 1 mbar and the temperature raised to

260°C. The temperature is then raised to 280°C and the mixture stirred for 1.5

hours at 0.1 mbar. A light-coloured, solvent-free polycarbonate is obtained
15 having a relative solution viscosity of 1.250 (dichloromethane, 25 °C, 5 g/1).

The content of branching agent of the formula (VII) in the resultant
polycarbonate is 25 ppm. The phenolic OH value of the polycarbonate 1s
70 ppr.

20

CH

3 CH, |
oA F o o
CH CH

3 COOH 3

B2) As Example Bl), except that the temperature is raised from 260°C to 300°C
and the mixture is stirred for 1.5 hours at 0.1 mbar. A light-coloured, solvent-
25 free polycarbonate having a relative solution viscosity of 1.300
(dichloromethane, 25°C, 5 g/1) is obtained. The content of branching agent of
the formula (VII) in the resuitant polycarbonate is 18 ppm. The phenolic OH
value of the polycarbonate is 55 ppm.



»hours at 0.1 nbar. A light-coloured, solvent-free polycarbonate is 11 JUN m"

obt ai ned 15 having a relative solution viscosity of 1.250

(di chl oronethane, 25 "C, 5 g/l). The content of branching agent of the
formula (M) in the resultant polygarbonate is 25 ppm The phenolic OH
val ue of the polycarbonate is 70 ppm 20 HO OH B2) As Exanple Bl), except
that the tenperature is raised from 260C to 300C and the mxture is
stirredCEAIMS. 5 hours at 0.1 nbar. A light-coloured, solvent 25 free

pol ycarbonate having a rel ative solution viscosity of 1.300

(di chl oronet hane, 25C, 5 g/l) is obtained. The content of branching agent

of theg for rf%?esé Vlféx) t*l]-.g :ﬁgﬁgﬂcﬁﬁg' to‘t‘meph?@hégﬁ%g%ﬁﬁéxﬁldtés 16y PRIkt

phenoli¢c OH value o car bonat 11
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1. Pr ogdmspHoniunt halidesad phemols of arpixpepioalkalinegiobniohatlasacterised acthah g
phosphopi um hal i des and phenols in.an aque al kal i ne sol uti on,

char act'Bf iRQEpP. OHl%aR%"nf’ e Bfﬂ%‘%{;ﬁ Gﬁﬂagﬁﬁ‘ggf‘%{?e‘ﬁﬁrsé’ag‘fgﬁ RXOIE DY ot ed
fromt I"@y Bldggi S m xture by crystallisation. 2. Process according to

claim1,"characterised in that the reaction is performed at
of 0 to 55C.

t enper at ur es

2. Process according to claim 1, characterised in that the reaction is performed at
temperatures of 0 to 55°C.
3. Process according to claim 1, characterised in that the reaction is performed at

molar ratios of phenol to phosphonium halide of 2:1 to 10:1.

4, Process according to claim 1, characterised in that the reaction is performed at

pH values of 9.5 to 11.

5. Process according to claim 1, characterised in that the reaction is performed in

the presence of alcohols in quantities of 66 wt. % to 125 wt. %.

6. Process according to claim 1, characterised in that crystallisation proceeds from

an alcoholic solution.

7. Process according to claim 6, characterised in that the alcohol used is
isobutanol.
8. Process according to claim 1, characterised in that the organic phase used is

continuously recirculated.

9. Phosphonium phenolates obtained according to the process defined in claim 1.

10.  Phosphonium phenolates having a halide content of no more than 0.1 wt. %.



» 3. *Process according to claim1, characterised in that the reaction’ﬂsWNZM{
performed at nolar ratios of phenol to phosphoniumhalide of 2:1 to 10: 1.
4. Process according to claim1l, characterised in that the reaction is
performed at pH values of 9.5 to 11, 5. Process according to claim1,
characterised in that the reaction i performed in the presence of

al cohols in quantities of 66 wt. %to 125 wt. % 6. Process according to

claim 137 cha ' ' | coholic
ol Ut onl 7 BB SPGB RO T pherpike LIS CRprfg Hualfing

al cohol a traesgstesficatombyedctionl . 8. Process according to claim1l

characterised in that the organic phase used is continuously

recircul ated. 9. Phosphoni um phenol ates obt ai ned according to the process
defi nedjpn c*rﬁe Ficthod f o335 P et ARNRIHTREIAAK 1 e fﬁ&d&aoﬁwt ent of
no nore than 0. ? 1 JUN 2004 -13 11. A nethod of using t
phosphopﬂuu#bhmnalate of claln19 conprising catalyzing a
transesterification reaction. 12. The nethod of claim 11l wherein
transesterification is for the production of polycarbonate.





