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. eJeU| 9RA45$6@86(9T| 9=G S STORAGE OF PHOSPHONI UM PHENOLATE” CATALYSTS AND

' THEI R USE AS RI FI CATI ON CATALYSTS FI ELD OF THE 1 NVE 10 15
20 The i n rns transesterification catalyst irwml““ ticular
phosphonl e catal ysts BACK ND OF THE | NVE uction

of phosphonl urrﬁ?S’Pf@nol ates is known from DE 197 27 351 C 1 and@'WDo Ol 46100
A. Processes for the synthesis of hi ghly pure phosphoni um phenol ates, whi ch

e e - RO LR e N P perein
alia as interesterifi 3 f fi catl on processes

for the production of pol ycabonate For use in these nelt
interesterification processes the purity of the catal ysts plays a decisive
role, since inmpurities my | egEUPORCIHE INYENTUONIAt i ons, di scol oration or
secondary reactions in the interesterification process. As a rule, however,
t he product lba lwenbnren@mcemdmwt@fﬁcpmmeimtaﬁmcbm@mpaatl@slaxi s not |inked
ei t her physi i t pparatus to the interesterification
process. ThE° r’r’é’éﬂqu%}éetno ecatéai?' ?yst has to be stored until it is used.
Dependi ng on the storage conditions, however, the purity of the catalysts
and hence the quality of the end roduct to be obt ai ned may deteriorate.
This is €omonl y bei ng colfepKGRENNBORFHIHBNMENTIONN of al kal i ne

co- cat al yst henol at e for .exanp ont ai ns
no ment| o SPeRBERrE SEMASFRG R hEn eSS Rl eF 27 &1 Blenfias o of
the prior aWOtm%@bD@PtP%Bé@e@f’o& fRSyRMhebis BEhRIAIVRE PES&DROAIRM t he 25
storage of phosphoni um phenol ates that guarantees a constant catalyst

quality. Pb@el@es Widch @resbtaqusasrp@blgollaﬂdlhrawmy\staiheﬂfdmurad: that storage
is possible, ertain ters are nt ai ned. DE D TIO\ICF
Tre | NVENT GRroried Bitaden i HiFbR] R0 qEPhes e iaeetle M Esay

phenol agdugtsuh lﬂepﬁmrih&fesféﬁﬁem&;@asa@ﬁsﬁnﬁélyﬁﬁaleétbﬁﬁcasfahl d by keepl ng
themat a certain relative humdity and certain tenperatures and in closed

cont ai ners. pirdﬂesseamrdhspmdgctaglaoffmﬂyqa@meteaF@euSﬁmdﬂwSe fielte years with
virtually no chan i.n allt The.present .invention.therefqgre.al so

bt ovi des t henEeReR R RS P i on 1 ot S By SL SRR 10 S8y 1 he
production ¢f ﬁﬁﬂlé/scxﬁﬁybféﬁéiicﬁac%ht&flﬁlcﬁﬁhénd Gis%l%?ah%h'o“r hé‘c%hﬂﬁ? rBdcHibhRS S
particularly aI so w t'’hout additional use of alkaline co-cafalysts, such as

sodi um phencm theanferastesiimatpdneproRtsends a addumvever, thehmegimsionifipperedol at es
wher ei n, Lhe phosphoi s pPhenol at e, has DRl of SH:Aldcafl) & 3 RS §F 201 ¥

apparatus to the interesterification process. That means that the catalyst has to be

stored until it is used. Depending on the storage conditions, however, the purity of
the catalysts and hence the quality of the end product to be obtained may
deteriorate. This is commonly

20  being compensated for by the addition of alkaline co-catalysts, such as sodium
phenolate for example. The prior art contains no mention of how this problem

might be overcome, however.

On the basis of the prior art the object thus arises of finding a process for the

25  storage of phosphonium phenolates that guarantees a constant catalyst quality.



R1-PP-RARBNRE O\ R6B R7T n (l) are the sane or different and each stand
for a Cl1-Cl12 al kyl, CS-C6 cycloal kyl, C7-Cl12 aryl alkyl or C6-Cl4 aryl
radical preferably a C6-Cl4 aryl radical, particularly preferably for a C6
aryl radical, in particular a phen&oggg%' cal, and independent|y one of the
ot hers denote H, C -Cl12 al kyl, CS- cycloal kyl, C7-Cl12 aryl alkyl and
C6-Cl4 aryl; PO07642 - 3 RS tq R7 particularly, preferably denotes
hydrogen n &m%ng Itdyas poyyhieen ?qnnértf%r Srageds aaqsgbqazfr CSHANRENBEIAS= 2 R4
denotes a C2- . al ene radical. Fornmula (1) nost preferably stands for
tetrapheny%ﬁ%ﬁ%&ﬁ%ﬁum phenol ate. According to the invention the phenol
adducts of phosphoni urDPRAHERDESCRIPFIONaBF THE BN YBNTIONadduct s of
t et raphenyl phosphoni um phenol ate, are stored as 10 a crystalline solid,
preferably é@le@r$$e@nv¢mmﬁ§eréfoy%pr@w;deﬁéhes%wraa% ofphenpladdycts @ft he i nvention

t he phengl ts. oni f I .phenol adducts
of tetraghe%ggkbgwgls‘%%Bﬁ%ﬁ?ﬂ?ﬁ%namﬁg%g%@s olféé%é&lgﬁ[ﬁc %%égﬁ% al, plastic
or car dboar delpaekingaility b ed4if taigiratas layd & €16&d doftasie@s | THS allows pl asti ¢
containers with PE liners, which are packed under air, closed and seal ed

under a ni t stagese @r P spapedod ahiixe vears with virvallnpe ghansefie aaglity. Theored in

steel or plastic .containgrs.with PE |Liners i e cked r

2t mospher | ¢ PR T anEn ed et ke oyl B et SRR BT M i e e, ot a
size such t Rady dsh@alysiey/fob thelifi6Guction df Pollytarboiat®b ¢ fRIh&Yini@aefifichtidal ut i ons
wi thout having to be split up. 20 According to the invention the phenol
adduct s 18f pinesesh pattictavkyebsy) witleaut agditipeal a¢ 9f alkdinstrernatalysisl suelsasof

t et raphenyl BEOS lg%ni gartn henol ate, are stored at tenperatures of -30 to
50C, pref er ABPA™E RO UGERHBP Sar ti cul arly preferably 0 to 35C. 25
According to the invention the phenol adducts of phosphoni um phenol ates,
preferably the phenol adducts of tetraphenyl phosphoni um phenol ate, are
stored at Phenol adducts of phosphonium phenolates wherein the phosphonium phenolate

has the formula (1) are preferably stored

R2 i RS
R1—l:3*—R4 o'-@
R3 R6 @
n R7
- —in
15
where
Rito Ry are the same or different and each stand for a C;-Cy; alkyl, Cs-Cg
cycloalkyl, C;-C; aryl alkyl or C¢-C,4 aryl radical
20 preferably a C¢-C4 aryl radical,
particularly preferably for a C¢ aryl radical, in particular a phenyl
radical,
and
25
Rs to Ry independently one of the others denote H, C,-Cy; alkyl, Cs-Cs

cycloalkyl, C4-Cy aryl alkyl and C-C,4 aryl,



a,relative humdity of 30 to 70 % preferably 40 to 65 % 30 According to
the invention the phenol adducts of phosphoni um phenol ates, preferably the
phenol adducts of tetraphenyl phosphoni um phenol ate, nay be P07642 -4
. stored for 0 to 5 years, preferablyggygﬁ 3 years and particulgg[y
preferably 0 to 1.5 years. The phendl aucts of phosphoni um phenol at es,
preferably the phenol adducts of 5 tetraphenyl phosphoni um phenol at e,
stored according to thestaRepprigharhaprefssah]y danates kidsogednays as a cat al yst
for the production of | r ates (see for exanple US-A 3,442,854).
Accor di ng tdythe nelt‘?ﬁ?%ggggg?ification process therein disclosed
aromati c pol ycar bonat gsrtadigarByr prefeesdy i or exanple from aromati c di phenol s,
carbonic acid diaryl esters and optionally branching agents 10 and/or
monophenol s. The phendindaditue ns= 3f RpHerpieionCufaptibyieharadical.pr ef erabl y t he
phenol adducts of tetraphenyl phosphoni um phenol ate, stored according to
the invention are preferably used as a catalyst in the process described in
DE-A 10 114 @ifhuin@d) idstireforably dibnds18r RadphehEpiviphediuadsheasiateof
phosphoni um phenol ates, preferably the phenol adducts of tetraphenyl
phosphoni um phenol ate, stored according to the invention nmay be used as

interesterifjcati.on catalysts i,n quantities of, 10-1 .npl .to -8 nol ,
brefer abl y boregadn Heamidtign AR A4S pbpoRbmn RIS d phenol
Further det gilferff M&%H&E&ltadhﬂét%ﬁﬁ Tehly EARdsPRoRA pReRolafeCad RfzEd REd i N
t he Iiterat??e {sé% for exanple Fbr&ggn gdﬂ%e?ﬁ? Chgﬁistry’and Physi cs of
Pol ycar bidnat eerysteingselid, Reefembly, as\iofiree-Dowin@a4ystalipesoluld to 51, DE-B 1 031
512, US-A 25 3,002,272, US-A 3,022,272, US-A 5,340,905 and US-A 5, 399, 659,
DE-A 10 119 851 and DE-A 10 114 804). The thernopl astic pol ycarbonates

pr oduced wi t Roddiginghe 1linddih i HenBl RRIABE R B PRERMANRRolaRkef erabl y the

phenol adducts of Tetraphenyl 30 ‘phosphoni um phenol ate,” stored according to
t he i nvent i opreferably thegphenamddudty efitetrapireshy hphasphoriingphenolhter anetstared o .
PO7642 - 5 closed metal, plastic or cardboard packages. They are preferably stored in steel or
15  plastic containers with PE liners, which are packed under air, closed and sealed
under a nitrogen atmosphere. They are particularly preferably stored in steel or
plastic containers with PE liners, which are packed under atmospheric conditions,
closed and sealed under a nitrogen atmosphere, of a size such that they may be

used as a unit for preparing metering solutions without having to be split up.

20
According to the invention the phenol adducts of phosphonium phenolates,
preferably the phenol adducts of tetraphenyl phosphonium phenolate, are stored at
temperatures of -30 to 50°C, preferably —20 to 40°C and particularly preferably O
to 35°C.

25

According to the invention the phenol adducts of phosphonium phenolates,
preferably the phenol adducts of tetraphenyl phosphonium phenolate, are stored at
a relative humidity of 30 to 70 %, preferably 40 to 65 %.

30  According to the invention the phenol adducts of phosphonium phenolates,

preferably the phenol adducts of tetraphenyl phosphonium phenolate, may be



~ The thernopl astic polycarbonates produced with the phenol adducts of
phosphoni um phenol ates, preferably the phenol adducts of tetraphenyl
phosphoni um phenol ate, stored according to the invention preferably
correspond to the fornmula (I11) 5 O} 769!\40 -OY (11) wherein,Mdenotes Ar
or a defective structure A, B, C an 8 5 10 wherein the defective
structure A -ArO X does not exceed a content of 800 ferably 750 ppm
15 parti cul atergd ferdk toraytays, poderghin 0 toPoyegranghnaFtiéquiar meﬁéﬂ?éxput% 3structure
B-Ar-OArO Q1 X does not exceed 5 a content of 350 ppm preferably 250 ppm
particul arl yyﬁfeferabl y 70 ppm wherein defective structure C-Ar-O-ArO O X
X 10 does not exceed a content of 200 ppm preferably 150 ppm particularly
preferably 60 ppm 15 wherein defective structure D -Ar-O ArO does not
exceed a cornfleaphendl &Blocispiphosphonium phenolates, preferably the phenol adducts of

5  tetraphenyl phosphonium phenolate, stored according to the invention may be
used in known ways as a catalyst for the production of polycarbonates (see for
example US-A 3,442,854). According to the melt interesterification process
therein disclosed aromatic polycarbonates are produced for example from
aromatic diphenols, carbonic acid diaryl esters and optionally branching agents

10  and/or monophenols.

The phenol adducts of phosphonium phenolates, preferably the phenol adducts of

tetraphenyl phosphonium phenolate, stored according to the invention are

preferably used as a catalyst in the process described in DE-A 10 114 804 and in
15 DE-A 10119 851.

The phenol adducts of phosphonium phenolates, preferably the phenol adducts of
tetraphenyl phosphonium phenolate, stored according to the invention may be
used as interesterification catalysts in quantities of 107 mol to 10 mol, preferably

20  in quantities of 10™ mol to 107 mol, per mol of diphenol.

Further details of the melt interesterification process are described in the literature
(see for example Hermann Schnell, Chemistry and Physics of Polycarbonates,
Polymer Reviews, Vol. 9, 1964, pages 44 to 51, DE-B 1 031 512, US-A

25 3,002,272, US-A 3,022,272, US-A 5,340,905 and US-A 5,399,659, DE-A 10 119
851 and DE-A 10 114 804).

The thermoplastic polycarbonates produced with the phenol adducts of
phosphonium phenolates, preferably the phenol adducts of tetraphenyl
30  phosphonium phenolate, stored according to the invention are free from solvents

and have a light inherent color.



. -6 20 preferably 300 ppm P07642 particularly preferably 150 ppm wherein Y
denotes Hor (Rn _ 5 where R nmay be the sane or different and may be H,
Cl- C20 al kyl, C6H5 and C(CH3) 2C6H5, and n stands for 0, 1 or 2, whereby X
denotes Y or -(MOCOOY, and M and Ypgagg,the neani ngs descri beg above, 10
where Ar denotes an aromatic radi caF vvit% 6 to 30 C atonms, which may

contain one . Qr re ucl,ei be s nd. may contain

C I Oe LSRR Sk ol PR g oY cont 2

binding lin IR la (LI1) (111)

(R n or a cgrﬁrlpé%lﬁgﬁ{lﬁ ?ée@lzié%(segrb fo?ﬁﬂ?ﬁﬁ(glr%ﬁﬁ?ﬁ)qqt&ya ff&%}g])Jtl 20 PO7642

where _g_ E phesleniign @hmollatd,atmed)accﬁﬁdmgﬂa ihy abveatiby predenely c8re§@hdor a

si ngl e bond, 5 IS % bstituted or unsubstituted phenyl, nmethyl, propyl,
ol

ethyl, butylto teg fogpu nd n stands for 0, 1 or 2, and particularly
pr ef erabISy Ar represents the conpounds according to the abov formula (I1V).

o)

Y—f—o-—M—o—“—}ov )

wherein M denotes Ar or a defective structure A, B, C and/or D,

10  wherein the defective structure A

—Ar—
o)

xX—0

does not exceed
a content of 800 ppm
preferably 750 ppm

15  particularly preferably 500 ppm



10 The sum of all defective structures A to D should not exceed 1000 ppm
"preferably 700 ppm particularly preferably 550 ppm The term ppm neans ppm
per wei ght, weight of defective structures in relation to the total weight
of pol ycarbonate. This paraneter ispgz@?%red by conplete hydr%bysi s of 15
pol ycar bonat e and separation of the ctive" compounds by LC. F.X A
MPT . R~ The foll ow ng exanples are intended to illustrate the invention

Wi t hout howesberein wtdefestivegirpature® A 31P- NMR spectrumis recorded to
identify tetraphenyl phosphoni um phenolate. To this end the substance is

di ssol ved i n deut erochmAmgLr}%rﬂld measured. The content of tetraphenyl
phosphoni um cati ons and phenol/ phenol ate is 25 determ ned using 13C-NVR To
this end a spectrumis r ded, the signals fromtetraphenyl phosphonium
cations and phenol / phenolate are integrated and set at 100 % st andardi zed
to their nolar percentagpes. The water content is determ ned by |SO 760
(Determ nation of Water x Karl 30 Fischer Method, 1St ed., 1978-12-01).
P07642 -9 The col or index was established as the difference in absorption
at 420 nmand 700 nmin dichloronethatie at a concentration of 2.4 g/50 m
and a filmthickness of 10 cm The relative humdity was determned with
the aid of a hair hygroneter. The relative solution viscosity was

det er m ned idQeHntexeedmet hane at a concentration of 5 g/1 at 25C. 10 The
content of | | .S determned by IR neasurenent. To this end a
differenge %L}%gfép{egr%%ﬁ%ﬁna solution of 2 g polycarbonate in 50 m

di chl or onet a@@m]%ﬁﬁed with pure dichloronethane is neasured and the
absorption difference determ ned at 3582 cm~. 15 The content of defective
structures AartwubriyprefeeabhivVYBRMbonate i s deternmined by HPLC after conplete
saponification. To this end the pol ycarbonate is saponified with sodi um

net hyl ate by boiling, then acidified, filtered and evaporated to dryness.
The resi due viserélhdsfekyedsttenae€t onitril e and detected by HPLC.

—Ar—0 —Ar—
0 o

[

10
does not exceed
a content of 200 ppm
preferably 150 ppm
particularly preferably 60 ppm
15

wherein defective structure D

—Ari(’);Ar'—
0
does not exceed
a content of 750 ppm

20  preferably 300 ppm



. 20 A. Production of the phosphoni um phenol ate: Tetraphenyl phosphoni um
phenol ate i s produced as a phenol adduct according to WO OL 46100 A and
anal ysed i medi ately after synthesis. 25 376 g (4.0 nol) phenol, 800 m

dei oni sed water, 33S.44 g (0.8 nol) ézﬁ%ﬁphenyl phosphoniun1bpppide and 640
g isobutanol are placed in a 2-1 rd% -Pottomflask with stirrer,

t herronet er and droppi ng funnel and stirred at 20C to 25C. 79 g (0.97 nol)
49 % sodi unPhigrlaRly peeferdblyt i59Prat e added dr opwi se within about 5 ninutes,
the pHis adjusted to a range of 9.5 to 11.0. Stirnng is then continued for
30 0.5 h at 45C. After phase separation the | ower aqueous phase is

di scharged andrdihy dEnheRpILoPhase washed three tinmes with dei oni sed water,

t he washi ng water as P07642 - 10 the heavy phase being di scharged each
time fromthe bottom The organic phase is then cooled to roomtenperature
whi |l st being stirred. The froduct crystallizes out during this process.
After a crystallization @ at least 4 h the product is siphoned off.
After NMR analysis for thexcomtm of phenol, isobutanol and 5 tetraphenyl
phosphoni um phenol ate the filtrate is returned to the reaction. The
crystalline residue is rewashed with 2-propanol then dried at 100C in a

wat er jer vacuu The results of. .the anal ysis et..o i,n Table 1. 10
Table 1 pr oQEtE B dbe e Schn: St PR e Sk S b, 5 wei

ht %henol  centeny,83H0 aheh shihdd¥r@r 1 6pnt ent < 0. 06Col or i ndex6.6 B. Exanpl e:
The catal yst produced according to A is packed into a steel container wth

PE | iner 15 under air, sealed under a nitrogen flow and stored at a

rel ati ve hum,di f. 55 d tur f to 25C for a period of one
Denr o § nareran S benptesh ar GEBEIY: MM ey plte R adeines gRicrioRd rop o,
Tabl e 2 Examg,lgParaneterAnal tical val ueTPP henol ate content66.3 wei
ht 9%°henol content 33.6 wei ht %Mter content< 0.06Col or i ndex6.5 20 C.

Conpar alOve exanpl es: Conparative exanple 1
where Ar denotes an aromatic radical with 6 to 30 C atoms, which may contain
one or more aromatic nuclei, may be substituted and may contain aliphatic or
cycloaliphatic radicals or alkyl aryls or heteroatoms as binding links
15  preferably a compound represented by formula (III)

(m)
(R),

or a compound represented by formula (IV)

20



PO7642 - 11 The catal yst produced according to Ais put into a PE
"container and stored for three weeks at 25C at a relative humdity of 90 %
under air in the closed PE container and then analyzed. S The results of
the analysis are set out in Table 3p 7642 -12 Table 3 Comgarative exam
| e 1Par anmet er Anal tical val ueTPP henol ate content 66.2 wei ht %’henol
content33.6 wei ht%Mter content0. 18Col or i ndex~ 6.9 Conparative exanple 2
The catal yst produced according to Ais put into an open PE contai ner under
air and stoped open for three weeks at 25C in contact with air and then
anal yzed. The results of the analysis are set out in Table 4. Table 4 Com
arative examle 2ParaneterAnal tical val ueTPP henol ate content66.1 wei

ht %henol content33.7 wei ht%Water content0.07Color index ~7.5 10 15 In
31P- NMVR a pEak nmifCuals alkylidenstasGsclezickiclopkyhdans) .ottt sioge band.fat i s

ypi cal for phosphl gk drs- . CRIRALAS bt PXAlRhepdp TSGR YAl g 0duced

according to AisS p 0 an open g ored for

three weeks at 9Beahd nGEMda&sr OMitda2ai r and then analyzed. The results of
the anal ysis are set out in Table 5. P0O7642 - 13 Table 5 Comarative
exam | e 3ParaneterAnal tical val ueTPP henol ate content66.3 wei ht %henol

ggghgrég’?' 6 an%%ar%%&%%r %;efgr%{;fyeﬂ r%pl%éen é 81% cioﬁl%%ég ) a%cc%din%qgltfxé: gl;[oivon
formula (IV).
10
The sum of all defective structures A to D should not exceed 1000 ppm,
preferably 700 ppm, particularly preferably 550 ppm. The term ppm means ppm
per weight, weight of defective structures in relation to the total weight of
polycarbonate. This parameter is measured by complete hydrolysis of

15  polycarbonate and separation of the “defective” compounds by HPLC.

EXAMPLES
The following examples are intended to illustrate the invention without however
restricting it.
20
A *'P-NMR spectrum is recorded to identify tetraphenyl phosphonium phenolate.

To this end the substance is dissolved in deuterochloroform and measured.

The content of tetraphenyl phosphonium cations and phenol/phenolate is
25  determined using *C-NMR. To this end a spectrum is recorded, the signals from
tetraphenyl phosphonium cations and phenol/phenolate are integrated and set at

100 % standardized to their molar percentages.

The water content is determined by ISO 760 (Determination of Water — Karl
30  Fischer Method, 1* ed., 1978-12-01).



Application exanples B 1 to BS The phenol adducts of tetraphenyl

phosphoni um phenol ates fromthe previous exanples are used as follows for
t he condensation of polycarbonate. 10 45.66 g (0.2 nol) bisphenol A 46.27
g (0.216 nol) diphenyl carbonate a /9055 ¢ (8 x 104 nol % -%f- phenol
adducts of tetraphenyl phosphoni umphenol ates fromthe previous exanpl es,
relative to bisphenol A are weighed into a 500-m three neck f]lask with

Eti arer, |h ni B9 pRIPT IYe¥ Waﬁf‘tt@ﬂidsaf a&ﬁhgﬂﬁﬁieftﬁ&li%ﬁbﬁo(g@wzﬂﬂm@}ded) with f
o vacuum and0t RRIR MR ae ol R A RRR P p Gy SR B B b RRRb e f e

at 150C andofif®cmbar. The tenperature is raised to 190C and the phenol

produced is renoved by distillation for 30 m nutes. The tenperature is then
raised to 23 5 C and the phenol produced renoved by distillation for 10

m nut es.. Thep wi.thin 10.m nut t he vacuum i. djusted to 60 nbar and the
20t et at Pe i srEel W SRem e B AR A o RpPRio e T her 10

m nutes the vacuumis reduced to 0.5 nbar and stirring is continued for a
further 30 m nutes. The results axe set out in Table 6. PO7642 - 14
Tabl e 6 ApplThe mlitoreGatudionyisResibt Wascdetermangsl incldileromethdasg ekanpl esol ut i onOH
groupsvi scosiB 1 fresh 0~0330. 23cat al st B2C.

Conpar at i vei‘?@fﬂé‘?“%’ﬁ‘ég%ggégg% fe 1B3C. Conparativel . 2320. 0460. 36exam | e
2BAC. Conparati vel. 2280. 0480. 31lexam | e 3B5B. Exam | el. 2200. 0310. 21
Application exanple B7 5 The quality of the phenol adduct of tetraphenyl
phosphoh® uniThh eordtmttod ppermdiedd indetondngdpit IR easwders¢rdr Ealtlasemt ali ng to B.
Exanple is lffo tested on aniﬁiscal ? 9(?00 kg/ h .of me}t m xt ure

consi sting BHIABEE MGSHFBARIRI2 B4 e/ BPIYHPAGBIOHY! and 4400 kg

bi sphenol AR (ohIRERaMPAY Blnpatid i Belldh By BnikuRls A chire pheno
adduct of tetraphenyl phospt?onl um phenol ate produced according to A and
st or ed acconblongidnaliSereRoadgtraningl & 35820t h) , di ssol ved in 1.87 kg

phenol /h, are punped froma receiver through a heat exchanger, heated to
190C and passed through a detention colum at 12000 nbar and | 90C. The

aver age) § esiTHeR&Ret JiRefetti OstlcAHELA to i-)‘ain-mﬁp(f@éérb@n?dté ReRidethdayyough an

expansit on valve into a separator t hat 1s under
HPLC after complete saponification. To this end the polycarbonate is saponified

with sodium methylate by boiling, then acidified, filtered and evaporated to

dryness. The residue is dissolved in acetonitrile and detected by HPLC.

20  A. Production of the phosphonium phenolate:

Tetraphenyl phosphonium phenolate is produced as a phenol adduct according to

WO 01 46100 A and analysed immediately after synthesis.

25 376 g (4.0 mol) phenol, 800 ml deionised water, 335.44 g (0.8 mol) tetraphenyl
phosphonium bromide and 640 g isobutanol are placed in a 2-1 round-bottom flask
with stirrer, thermometer and dropping funnel and stirred at 20°C to 25°C.79 g
(0.97 mol) 49 % sodium hydroxide solution are added dropwise within about 5
minutes, the pH is adjusted to a range 0f 9.5 to 11.0. Stirring is then continued for

30 0.5 h at 45°C. After phase separation the lower aqueous phase is discharged and

the organic phase washed three times with deionised water, the washing water as



200 nmbar. The discharging nelt is reheated to 190Cin a falling-film
evaporator that is |ikew se under 200 nbar and collected in a receiver.
After a residence tinme of 20 mnutes the nelt is punped into the next three
identically designed stages. 20 The_ conditions in stages 2/3/4 are

100/ 75/ 60 nbar; 220/ 255/270C and 2009040 ninutes. The ol | gomip'pr oduced
has a relative viscosity of 1.068. Al vapours are passed through pressure
control | er s theheavy phedetheing disdhaiged wacketime dwmu thedrodtodr. Tha ooddnicshase is
condensat es.

P07642 - 15 The oli r.is further | ycondensed in a
basket reactin C&Of@ﬂé@(‘io%m(!ien?P%a%wgﬁgr%eﬁ‘grs@ge@eﬂ&@rfp’aﬁé Chyst gz‘?ﬁoﬁht es to

forma highey,: Ol nglr!,S rel-at I i J .134. The
vapours ar e%@ggggﬁggggéif' lﬁ?gpo |gtg?riemr§tll6lzhgf5a0:fﬁt *%?tt elf}{%g{)%%h%ensed in
anot her baskathonehoffoA fret NREIO thatysik for thendoatent of phenel, daddbueanyl &absi ty of
1.278. The average residence tinme_ is calculated as 130 m nutes. The vapours

are condénsdeirapheyl nhpspheniume phenolaieihe iHiete 13 teturped taghgreacten.deifce tine is
274 m nutes. . ' j : o ...,n the
pol yoar bona et otk FErcRA R0 BaRho (RO BRLEKA-CITRNE " o "2
ppm struct waendsh. 99 15 ppm The col or i ndex of the polycarbonate is 0.109.
Application exanple B8 20 The quality of the phenol adduct of tetraphenyl
phosphoni um phenol ate produced according to A and stored according to C.
conparative 1.5, ' t es; a plant scale. To avoid
activity fl tﬁggﬁltgr?it}}enmtah}ég\(%%%tygflhgﬂab?%}'s | arge scale small quantities
of sodi go phEiKde &t € nust be added as co-catal yst. 25 10630 kg/ h of nelt

m xture consisting of 5700 kg diphenyl carbonate/h (23667 nol/h) and 4930
kg bi sphenqlPradnct 21595 nol/h) .| with addition _of 0.2945 kg of the phenol
adduct of tietraph®ayampfepsphoni um phandyadad vplueduced according to A and

stored accqr dimpp gien6RiERhENt Ve| exantyes wefplltod64 nol/h) and 17 ppb 30

sodi uni h, gdded PRed?EaHBAPNENO] al'E, A GReihd 11 2 10 kg phenol /h, are
punped P OUTa TELCET VET LI GagT = treal exchanger, heated to

B |

190C and passed tw‘?"l R n&emdeten Fof—cohtH +—3+2000{ nbar and 190C. The
aver age redi-denceSPI¥INdeX 45 byt es isithen fed through an
expansion valve into a separator that is under 200 nbar. The discharging
melt is reh@tﬁg %#%1900 ina falling-filmevaporator that is |ikew se
under 200 § ol lected in a receiver. After a residence tine of 20
mnutes the nelt is punped into the next three identically designed stages.

The conditions in_stages 2/3/4 are 100/ 75/ 60 nbar; 220/255/270C and
20/ 10l 10 The catalyst produced according to A is packed into a steel container with PE liner

15 under air, sealed under a nitrogen flow and stored at a relative humidity of 55 %
and a temperature of 20 to 25°C for a period of one year and then analyzed.

The results of the analysis are set out in Table 2.

Table 2
Example
Parameter Analytical value
TPP phenolate content 66.3 weight%
Phenol content 33.6 weight%
Water content < 0.06 %
Color index 6.5

20

C. Comparative examples:

Comparative example 1




10 m nutes. The oligonmer produced has a relative viscosity of 1.068. All
vapours are passed through pressure controllers into a columm that is under
vacuum and drawn off as condensates. The oligonmer is condensed in a |inked
basket reactor at 275C and 7.2 nbar(%$r a 15 residence time of; 45 mnutes
to forma higher-nol ecul ar oIigoneP. ﬁ% relative viscosity i's 1.134. The
vapours are condensed. The oligoner is condensed in a further basket
reactor at 297C and 1.5 nbar to a relative viscosity of 1.293. The average
resi dence ti i.s;. cal cul at.ed as. 130,20 i nut .V re condensed
after or i nngga%lé’éﬁRf%H‘bﬁegﬁf ‘.""ﬁ‘ﬁ‘%%? étlglpmr fég‘f %gﬁgégﬂg}nﬁggﬁﬁgtgﬁg f§1r nutes. The
fol | owi ng bEFECWEAEG RASTT aCORIARE hudi Bty BRIy e demnit hehpelogedPBonat e: 25
structure A- 509 ppm structure B: 15 ppm structure C 35 ppm structure
D: 103 ppm cafaingtangrthemeralyzstl. t he pol ycarbonate is 0. 24. P07642 -17 As a
result of the necessary addition of sodium phenol ate as co-catal yst the

pol ycar bonat e produced has a higher content of branching agents. It also
has” a poor enyi RRANEHE e @hsib Bfket AR iRThdlear bonat e produced according to
application exanple B7. 5 The exanples clearly denponstrate the surprising
superiority of the storage according to the invention of the phenol adducts
of phosphoni um phenol ates, preferably the phenol adducts of tetraphenyl
phosphoni um phenol ates, and their use for the production of polycarbonates,
whi ch | eads to pol ycarbonates that 10 display a clearly superior color

i ndex whilst the other properties remain conparable. On a plant scale, due
to the storage according to the invention of the phenol adducts of
phosphoni um phenol ates, preferably the phenol adducts of tetraphenyl 15
phosphoni um phenol ates, the addition of an al kaline co-catal yst may
surprisingly be omtted in the production of polycarbonate by the nelt
interesterification process. Al though the invention has been described in
detail in the foregoing for the purpose 20 of illustration, it is to be
understood that such detail is solely for that purpose and that variations
may be made therein by those skilled in the art wthout departing fromthe
spirit and scope of the invention except as it may be limted by the

cl ai ns.



PO7642 -

(i) obtaini

: 18 WHAT IS CLAIMED IS: 1. A process for preparing a nelt
transesterification catal yst conprising:

ng a phenol adduct of

phosphoni um phenolate in the 5 formof crystalline solid and (ii) storing

said solid in a closed contai ner

tive hum dit

R

70% and at

f?g_

y of 30t

tenperature of -30 to 50 C, said ansesterification bei a process
for the production of polycarbonate. 10 2. The catal yst prepared by the
process of Eahled 1. 3. A process of using the cat alyst of daim1l

conpri si ngrreacting—a—diaryl—ecarbonate—antd—a—dihydroxy conpound in the nelt
and in the e d; Eat-agst__klhe_pr_uess of Claim3
characteriged_in Paeameternce of | al kahnalptied) valea| yst. 20 . A3
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' 2}1’(1) %g‘-gf\l'l@R_ a peak may also be detected in the displacement region that is typical

for phosphine oxides.

Comparative example 3

15
The catalyst produced according to A is put into an open glass vessel, closed and

stored for three weeks at 90°C in contact with air and then analyzed.

The results of the analysis are set out in Table 5.
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D. Application examples:

5  Application examples B1 to B5

The phenol adducts of tetraphenyl phosphonium phenolates from the previous

examples are used as follows for the condensation of polycarbonate.

10 45.66 g (0.2 mol) bisphenol A, 46.27 g (0.216 mol) diphenyl carbonate and 0.0055
g (8 x 10 mol%) of phenol adducts of tetraphenyl phosphonium phenolates from
the previous examples, relative to bisphenol A, are weighed into a 500-ml three-
neck flask with stirrer, internal thermometer and Vigreux column (30 cm,
mirrored) with bridge. The apparatus is freed from atmospheric oxygen by

15  application of a vacuum and rinsing with nitrogen (three times) and the mixture 1s
melted at 150°C and 100 mbar. The temperature is raised to 190°C and the
phenol produced is removed by distillation for 30 minutes. The temperature is
then raised to 235°C and the phenol produced removed by distillation for 10
minutes. Then within 10 minutes the vacuum is adjusted to 60 mbar and the

20  temperature adjusted to 300°C at the same time. After a further 10 minutes the

vacuum is reduced to 0.5 mbar and stirring is continued for a further 30 minutes.

The results are set out in Table 6.
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C. Comparative | 1.228 0.048 0.31
example 3
B5 B. Example 1.220 0.031 0.21
Application example B7

5  The quality of the phenol adduct of tetraphenyl phosphonium phenolate produced

according to A and stored according to B. Example is also tested on a plant scale.

9000 kg/h of melt mixture consisting of 4600 kg diphenyl carbonate/h (21473
mol/h) and 4400 kg bisphenol A/h (19273 mol/h), with addition of 0.2628 kg of
10 the phenol adduct of tetraphenyl phosphonium phenolate produced according to A
and stored according to B. Example (0.771 mol/h), dissolved in 1.87 kg phenol/h,
are pumped from a receiver through a heat exchanger, heated to 190°C and passed
through a detention column at 12000 mbar and 190°C. The average residence time
is 45 minutes.
15
The melt is then fed through an expansion valve into a separator that is under
200 mbar. The discharging melt is reheated to 190°C in a falling-film evaporator
that is likewise under 200 mbar and collected in a receiver. After a residence time
of 20 minutes the melt is pumped into the next three identically designed stages.
20  The conditions in stages 2/3/4 are 100/75/60 mbar; 220/255/270°C and 20/10/10
minutes. The oligomer produced has a relative viscosity of 1.068. All vapours are
passed through pressure controllers into a column that is under vacuum and drawn

off as condensates.
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The total residence time is 274 minutes.
The following branching agent contents are measured in the polycarbonate:
structure A: 378 ppm,; structure B: 7 ppm; structure C: 23 ppm; structure D: 99

15 ppm.

The color index of the polycarbonate is 0.19.

Application example B8

20
The quality of the phenol adduct of tetraphenyl phosphonium phenolate produced
according to A and stored according to C. comparative example 1 is likewise
tested on a plant scale. To avoid activity fluctuations in the catalyst on this large
scale small quantities of sodium phenolate must be added as co-catalyst.

25

10630 kg/h of melt mixture consisting of 5700 kg diphenyl carbonate/h (23667
mol/h) and 4930 kg bisphenol A/h (21595 mol/h), with addition of 0.2945 kg of
the phenol adduct of tetraphenyl phosphonium phenolate produced according to A
and stored according to comparative example 1 (0.864 mol/h) and 17 ppb

30  sodium/h, added as sodium phenolate, dissolved in 2.10 kg phenol/h, are pumped
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15  residence time of 45 minutes to form a higher-molecular oligomer. The relative

viscosity is 1.134. The vapours are condensed.
The oligomer is condensed in a further basket reactor at 297°C and 1.5 mbar to a
relative viscosity of 1.293. The average residence time is calculated as 130

20  minutes. The vapours are condensed after or in the vacuum plant.

The total residence time is 300 minutes.

The following branching agent contents are measured in the polycarbonate:

25  structure A: 509 ppm; structure B: 15 ppm; structure C: 35 ppm; structure D: 103
ppm.

The color index of the polycarbonate is 0.24.
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@o%! & ()- po%cargonaté groduced has a higher content of branching agents. It also has a
poorer inherent color than the polycarbonate produced according to application
example B7.

5

The examples clearly demonstrate the surprising superiority of the storage
according to the invention of the phenol adducts of phosphonium phenolates,
preferably the phenol adducts of tetraphenyl phosphonium phenolates, and their
use for the production of polycarbonates, which leads to polycarbonates that

10  display a clearly superior color index whilst the other properties remain

comparable.

On a plant scale, due to the storage according to the invention of the phenol
adducts of phosphonium phenolates, preferably the phenol adducts of tetraphenyl

15  phosphonium phenolates, the addition of an alkaline co-catalyst may surprisingly
be omitted in the production of polycarbonate by the melt interesterification

process.

Although the invention has been described in detail in the foregoing for the purpose
20  of illustration, it is to be understood that such detail is solely for that purpose and
that variations may be made therein by those skilled in the art without departing

from the spirit and scope of the invention except as it may be limited by the claims.
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4, The process of Claim 3 characterized in the absence of alkaline

co-catalyst.
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