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Process for the preparation of a liquid formulation of tetraphenylphosphonium 

phenolate 

The present invention relates to a catalyst formulation, which is liquid at room 

5 temperature, oftetraphenylphosphonium phenolate and phenol and the use thereof as 

a transesterification catalyst, in particular for the solvent-free preparation of 

thermoplastic polycarbonates. 

The preparation of phosphonium phenolate is known from DE-OS 196 35 656 and 

10 German Patent Application P 197 27 351.3. It is known from US-A 3.442.854, inter 

alia, that phosphonium phenolates, optionally co-using alkali metal/alkaline earth 

metal compounds, are particularly suitable as catalysts for esterification and for 

transesterification, in particular for the preparation of polycarbonates by the melt 

transesterification process. Since metering in the catalyst as a solid presents 

15 technical difficulties, it is desirable to meter in the catalyst in liquid form. For 

example, the catalyst can be dissolved in liquid phenol, i.e. at temperatures above 

45°C, in general at approx. 60°C, and can be fed to the process as a solution. This 

requires a heated reservoir and therefore additional technical expenditure. It is 

furthermore known from J. Org. Chem. .32 (1967) 1060 that phosphonium 

20 phenolates are unstable to heat, so that thermal predamage, in particular by a long 

residence of the catalyst solution in the heated reservoir, cannot be ruled out. 

Metering from a mixture, which is liquid at room temperature, of phenol and water 

(90 wt.%: 10 wt.%) offers another possibility. A disadvantage here is that water is 

introduced into the process as an additional substance. Liebigs Ann. Chem. vol. 634 

25 (1960) 1 moreover describes the alkaline decomposition of quaternary phosphonium 

salts to triphenylphosphine oxide. According to our own investigations, small 

amounts of water at high temperatures also have the effect of cleavage of 

tetraphenylphosphonium phenolate (TPP-P) to triphenylphosphane oxide. 
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The object of the present invention was therefore to provide a simple possibility for 

liquid metering of tetraphenylphosphonium phenolate. It has now been found that a 

mixture of TPP-P, or the adduct of TPP-P with 2 molecules of phenol, called TPP­

P*2PhOH in the following, with phenol at a composition of 28 to 45 wt.% TPP-P 

5 (or 40 - 65 wt.% TPP-P*2PhOH) - and correspondingly 72 to 55 wt.% (or 60 to 

35 wt.%) phenol is liquid at room temperature. This allows addition of the catalyst 

in the liquid state without foreign substances or additives and without preliminary 

exposure of the catalyst to heat. 

10 The liquid formulation obtained according to the invention of 

tetraphenylphosphonium phenolate can be used in a manner known per se as a 

catalyst for the preparation of aromatic polycarbonates (see, for example, US-A 

3,442,854). According to the melt transesterification process disclosed there, for 

example, aromatic polycarbonates are prepared from aromatic diphenols, carbonic 

15 acid diaryl esters and optionally branching agents and/or monophenols. 

20 

25 

The phosphonium phenolates prepared according to the invention can be employed 

as transesterification catalysts in amounts of 10-1 mol to 10-s mol, preferably in 

amounts of 10-3 mol to 10-1 mol, per mol of diphenol. 

Further details of the melt transesterification 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-AS 1 031 512, US-A 3 022 272, 

US-A 5 340 905 and US-A 5 399 659). 

The thermoplastic polycarbonates prepared with the liquid formulation according to 

the invention of TPP-P are solvent free, have a light intrinsic colour and are largely 

free from undesirable defects in the polycarbonate. In the context of the process 

according to the invention, largely free from undesirable defects in the 

30 polycarbonate means that the content of branching agents of the formula (I) 
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(I) 

C1-C9-alkylidene or cycloalkylidene, S or a single bond and 

in each case independently of one another COOH, CH3, Cl or Br, 

where several different (R)0 can also occur on one phenyl ring 

0,1,2or3, 

in the polycarbonate does not exceed a value of 300 ppm according to total 

15 hydrolysis and HPLC determination. 
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Examples 

Preparation of various phenolLTPP-P*2PhOH mixtures 

5 Phenol and TPP-P*2PhOH were weighed (total weight in each case 10 g) according 

to the compositions in table 1 into 20 ml rolled-edge bottles with a magnetic stirrer 

under an N2 atmosphere and the bottles were closed with a septum. These bottles 

were clamped in an automatic shaking device and immersed in a heatable water 

bath. The temperature of the water bath was now increased stepwise (5°C/h) until 

10 the mixtures were in liquid form, and at the same time the shaking device ensured 

optimum mixing. After melting, the samples were taken out of the water bath and 

cooled to room temperature. Samples 4a, 5, 6 and 7 remained liquid, and the others 

formed a solid and a liquid phase or solidified. The melting temperatures (T meiJ of 

all the samples are summarised in table 1. These were determined by a procedure in 

15 which the samples which had been melted and cooled to room temperature were 

heated (5°C/h) by means of a water bath until they were liquid again. 
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Table 1 

Composition of the catalyst formulations and their melting points 

Sample no. PhOH[wt.%] TPP-P[wt.%] PhOH(g) TPP-P*2PhOH(g) Tmelt 

(oC] 

1 100 0 10.00 0.00 42 

2 85 15 7.86 2.14 39 

3 80 20 7.14 2.86 34 

4 75 25 6.43 3.57 28 

4a 72 28 6.00 4.00 :S23 

5 70 30 5.71 4.29 :S15 

6 60 40 4.29 5.71 :S15 

7 55 45 3.57 6.43 518 

8 50 50 2.86 7.14 52 

9 40 60 1.43 8.57 90 

10 30 70 0.00 10.00 143 

5 

Use examples 

Preparation of melt polycarbonate with a liquid TPP-P*2PhOH/PhOHcatalyst 

10 solution 

Example 1 

114.15 g (0.500 mol) bisphenol A and 113.54 g (0.530 mol) diphenyl carbonate 

15 were weighed into a 500 ml three-necked flask with a stirrer, internal thermometer 

and Vigreux column (30 cm, metallized) with a bridge. The apparatus was freed 

from atmospheric oxygen by applying a vacuum and purging with nitrogen (3 times) 



WO 99/46315 PCT/EP99/01330 

-6-

and the mixture was heated up to 150°C. 4x 10-3 mol% tetraphenylphosphonium 

phenolate, based on the bisphenol A, in the form of liquid mixture no. 6 were then 

added and the phenol formed was distilled off under 100 mbar. At the same time, 

the temperature was increased up to 250°C. The vacuum was now improved 

5 stepwise down to 1 mbar and the temperature increased to 260°C. The temperature 

was then increased to 300°C, and the mixture was stirred under 0.1 mbar for 1.5 

hours. A pale-coloured solvent-free polycarbonate with a relative solution viscosity 

of 1.260 (methylene chloride, 25°C, 5 g/l) was obtained. The content of branching 

agent of the formula (Ia) in the polycarbonate prepared was 25 ppm. The phenolic 

10 OH value of the polycarbonate was 70 ppm. 

C~ CH 

H0-0-f ~o-O-FOH Qa) 

CH3 COOH CH3 
15 

Example 2 

As example 1, except with catalyst solution no. 5. A pale-coloured, solvent-free 

20 polycarbonate with a relative solution viscosity of 1.275 (methylene chloride, 25°C, 

5 g/l) was obtained. The content of branching agent of the formula (Ia) in the 

polycarbonate prepared was 18 ppm. The phenolic OH value of the polycarbonate 

was 55 ppm. 
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Patent claims I If l/11/ llllll lllll I/I/I 11111/ 
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1. Catalyst formulation which is liquid at room temperature, comprising 28 to 

45 wt.% triphenylphosphonium phenolate and 72 to 55 wt.% phenol. 

2. Use of the catalyst formulation according to claim 1 as a transesterification 

catalyst. 

3. 

4. 

Use according to claim 2, characterized in that the catalyst formulation is 

employed in amounts of 0.01 to 100,000 ppm. 

Process for the preparation of thermoplastic solvent-free polycarbonates 

starting from aromatic diphenols, carbonic acid diary! esters and optionally 

branching agents and/or monophenols, characterized in that the catalyst 

formulation according to claim 1 is employed as the transesterification 

catalyst in amounts of 10-1 to 1 o-s mol per mol of diphenol. 


