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T 1536 

POLYETHER POLYOLS CONTAINING POLYMER DISPERSIONS 

FOR POLYURETHANE FOAMS AND/OR POLYISOCYANURATE FOAMS 

The present invention relates to a process for 

preparing polyol compositions containing polymer 

dispersions, especially polystyrene or analogous 

polyvinylene polymer dispersions suitable for preparing 

polyurethane and/or polyisocyanurate products, 

including foams, as well as to polyol compositions 

containing polymer dispersions prepared according to 

said process. 
Dispersions of solid polymer in a polyol, also re­

ferred to in the art as polymer/polyols (J. of Cellular 

Plastics, pp. 84-96, March 1966) are used inter alia 

for the production of special grades of polymer foams, 
in particular polyurethane foams, especially high 

resilience foams. There is therefore a lively interest 

in polyol compositions containing polymer dispersions. 

In general polymer/polyols are prepared by 

polymerising one or more olefinically unsaturated 

monomers in the presence of a suitable polyether polyol 

using a free radical initiator to catalyse the 

reaction. 
Conventionally acrylonitrile or 

acrylonitrile/styrene mixtures are used as the 

monomer(s) and azobis(isobutyronitrile) as the free 

radical catalyst. Styrene alone can only be used with 

an additional component to stabilise the resulting 

dispersion; without stabilisation the styrene 

polymerises freely producing a polymeric mass and not a 

dispersion of discrete particles. In conventional 

proposals acrylonitrile as comonomer ~s thought to 
provide the stabilising effect. 

A high content of acrylonitrile in the 

polymer/polyol and in the resultant foam is undesirable 
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in certain applications because it can lead to 
scorching of the foam. Low acrylonitrile-to-styrene 
ratios are therefore desirable but difficult to achieve 
and still maintain a stable polym.er/polyol dispersion. 
The maximum content in the polymer of polystyrene 
achievable using acrylonitrile as stabiliser-comonomer 
is understood in the art to be 80% by weight. 

Proposals have been made to incorporate a 
stabiliser during polymerisat~on, see for example the 
non-aqueous dispersant stabiliser described in EP-B-162 
588. EP-A-063 832 suggests modifying a specific 
initiator to achieve stable dispersion. In both 
documents preparation of stable 100% polystyrene 
polym.er/polyols has been described and demonstrated. 

In European Patent Specification No. 076 491 A, it 
is proposed to use a polyisocyanate-coupled polyol to 
prepare a stable acrylonitrile-based polymer polyol, 
and a normally liquid, stable polymer/polyol 
composition is claimed, which composition is formed by 
polymerising, in the presence of a free radical 
catalyst, (1) from about 10 to about 50 weight percent 
of a mixture of acrylonitrile and an ethylenically 
unsaturated comonomer or comonomers in a weight ratio, 
respectively, of from about 80:20 to about 20:80, 
dissolved or dispersed in (2) from about 50 to about 90 
weight percent of a polyol mixture comprising (a) a 
base polyol having a number average molecular weight of 
at least 500 and (b) a coupled polyol consisting 
essentially of the reaction product of a polyol having 
a functionality in excess of 2 reacted with a polyiso­
cyanate in such proportion that the ratio of hydroxyl 
groups to isocyanato groups is greater than 1, the 
coupled polyol being present in an amount sufficient to 
stabilise the resulting polymer/polyol. Sufficient 
stability in this respect reflects the ability to be 
processed in commercial production equipment without 
the necessity of additional mixing to ensure 
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homogeneity. According to said application, the coupled 
polyol may be made either in situ in the base polyol 
(by adding the requisite amount of the polyisocyanate 
to form the desired level of coupled polyol), or 
separately and then blended with the base polyol. The 
latter technique allows synthesis of higher molecular 
weight coupled polyols, which tend to be more effective 
in conferring stability to the polymer/polyol; however, 
then a penalty of increased viscosity will be incurred. 

It is desirable for reasons of costs, colour of the 
polymer/polyol, and the properties of the prepared 
foams (scorching) to minimise the level of 
acrylonitrile, and maximise the level of the comonomer, 
eg., styrene. However, in line with conventional 

understanding, the above-mentioned application is 
restricted to polymer/polyols wherein the polymer 
component comprises from 80 to a minimum of 20 percent 
by weight of acrylonitrile. 

Indeed, it has been found that the use of AIBN 
[azobis(isobutyronitrile)], the preferred catalyst 
according to the above-mentioned application, following 
either the in-situ technique or the blend method of EP­
A-076 491, did not result in stable, 
polystyrene/polyols of fully acceptable properties; the 
particle size of the polystyrene particles when 
polymerising pure styrene was quite large, leading to 
settling of the particles upon storing, and making the 
polymer/polyols less suitable for applications such as 
open cell foams. To obtain polymer/polyols with a 
higher polystyrene content by this method, one must 
assume that it is necessary to include a further 
stabiliser as suggested in the prior art. 

It is an object of the present invention to provide 
a stable, preferably low viscosity, polymer/polyol 
composition, wherein the polymer component is of low 
particle size and is essentially a homopolymer of 
styrene, or a homo- or copolymer of a structurally 

I 
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related vinyl aromatic monomer, without the need for 
additional dispersant stabilisers. 

Surprisingly, it has been found that by using a 

peroxide catalyst as the free radical initiator and 
utilising the method of EP-A-076 491 in which a coupled 

polyol is first prepared and then blended with a base 
polyol, it is possible to obtain a stable 100% 
polystyrene polymer/polyol dispersion of low polymer 
particle size without the need for any additional 
dispersant stabiliser or initiator modification. 

Accordingly, the present invention provides a 
process for preparing a stable, polymer/polyol 
composition, which composition is formed by polymer­

ising, in the presence of a free radical initiator, (1) 
from 10 to 50 weight percent of one or more 

ethylenically unsaturated monomers, dissolved or 
dispersed in (2} from 50 to 90 weight percent of a 

polyol mixture comprising (a) a base polyol (B) having 
a number average molecular weight of at least 500 and 
(b) a coupled polyol consisting essentially of the 
reaction product of a base polyol {A) having a 

functionality of at least 2 reacted with a 
polyisocyanate in such proportion that the ratio of 
hydroxyl groups to isocyanate groups is greater than 1, 
the coupled polyol being present in an amount 
sufficient to stabilise the resulting polymer/polyol, 
characterised in that (I) the monomer or monomer 
mixture comprises in excess of 80% by weight of styrene 
or a structurally related vinyl aromatic and is 
polymerised in the presence of (II) a peroxide free 
radical intiator, dissolved or dispersed in (III) a 
polyol mixture prepared by first producing the coupled 
polyol separately, and then blending it with the base 
polyol (B) . 

It was found that when producing 

polystyrene/polyols, the "in-situ" technique propagated 
in the above-mentioned EP-A-076 491 results in either a 
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stable, but then highly viscous polystyrene/polyol, or 
in an unstable polystyrene/polyol. 

The coupled polyol is produced by charging one or 
more polyisocyanates to one or more base polyols (A) • 
Both base polyols (A) and {B) are compounds having, on 
average, at least 2 aliphatic hydroxyl groups. Very 
suitable polyols are polyalkylene polyether polyols, 
usually called polyether polyols, typically made by the 
reaction of a starting compound having a plurality of 
reactive hydrogen atoms with one or more alkylene 
oxides selected from ethylene oxide, propylene oxide, 
butylene oxide or mixtures of these oxides. Suitably, 
the base polyol (A) is similar to, or identical with 
base polyol (B) . 

The structurally related vinyl aromatic monomer or 
comonomer is suitably a substituted styrene molecule, 
for example alpha methyl styrene, a halo styrene, 
cyanostyrene or nitrostyrene. Preferably the styrene 
and/or related aromatic compound forms 100% by weight 
of the monomer(s) used in the process. 

The polyisocyanate employed in the preparation of 
the coupled polyol is not critical. Suitably, a toluene 
diisocyanate (TDI), 4,4'-diphenylmethane diisocyanate 

.·(MDI} and/or polym.ethylene polyphenylene polyisocyanate 
may be used. 

The relative amount of organic polyisocyanate and 
base polyol (A) needed to prepare the coupled polyol 
depends inter alia on the degree of ~unctionality of 
the polyol (A) and the degree of functionality of the 
isocyanate. 

Preferably the coupled polyol is prepared by 
reacting one or more base polyols (A) with one or more 
organic polyisocyanates in a relative amount, expressed 
in the ratio of equivalents hydroxyl groups of both 
base polyols (A) and (B) over equivalents isocyanate 
groups, in the range of from 1 to 100; more preferably 
by first reacting said one or more base polyols (A) 
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with said one or more organic polyisocyanates at an 

initial ratio of more than the ratio at which gelation 

occurs (1 in case of a diisocyanate and a difunctional 

polyol), whereafter sufficient base polyol (B) is added 

to achieve a final, predetermined ratio. 

When employing a trifunctional polyol or polyol 

mixture as base polyol {A) and a difunctional organic 

polyisocyanate or polyisocyanate mixture, preferably 

said initial ratio lies in the range of from 2.1 to 

10.0, especially as near 2.1 as possible. 

According to a preferred embodiment, a catalyst is 

used in the preparation process of the coupled polyol. 

The catalyst may be any catalyst conventionally used 

for such a purpose. Suitably, triethylamine is used. 

Usually, the amount of catalyst employed is in the 

range of from 0.01 to 5.0 pbw based on 100 pbw of the 

polyol. 
The preparation of the coupled polyol is suitably 

carried out by charging one or more organic 

polyisocyanates to one or more base polyols (A) in the 

presence of one or more catalysts at a reaction 

temperature in the range of from 0 to 100°C. Said 

preparation may be carried out by a continuous process 

or batch-wise. 

The polymer component of the polymer/polyol is 

produced by polymerisation of styrene and/or 

structurally related vinyl aromatics in the liquid 

polyol mixture comprising the coupled polyol. In 

addition, the monomer feed may contain small amounts 

(less than 20% by weight) of other polymerisable vinyl 

compounds, such as for instance acrylonitrile though 

this is not necessary to maintain stability. 

The final polymer/polyol is suitably one having a 

solids content, i.e. the content of dispersed polymer, 

of between 10 and 50 % by weight, more suitably between 

20 and 40 % by weight, based on the polymer/polyol. 

It is often preferred to dilute the prepared 
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polymer/polyol subsequent to preparation in order to 
achieve a lower viscosity dispersion. Indeed good 
results can be achieved by preparing a high solids 
content polymer/polyol (of the order of 30 to 50% by 
weight) and then blending the polymer/polyol with 
additional base polyol to obtain a lower solids content 
(of the order of 20% by weight) dispersion of low 
viscosity. 

The polymerisation reaction carried out during the 
preparation of the polymer/polyol is initiated by means 
of a free radical initiator which is a peroxide and 
preferably selected from .t-alkyl, preferably t-C 

4-10 
alkyl, especially t-C alkyl, peroxyesters and 

5-8 
peroxyethers. Peroxides containing an aromatic, eg. 
benzoyl, group although giving a usefully low particle 
size are less preferred, since the use thereof results 
in a higher viscosity dispersion than is normally 
desired. More preferably said initiator is a di-t­
alkylperoxide and/or a t-alkylperoxycarboxylate. T­
amylperoxy-2-ethylhexanoate, also termed the 1,1-
dimethyl propyl ester of 2-ethylhexaneperoxoic acid, is 
most preferred. The amount of free radical initiator 
suitably lies in the range of from 0.01 % by weight to 
5 % by weight of the total polyol-monomer starting 
materials. 

The polymerisation of the vinyl monomer feed is 
normally carried out at a temperature in the range of 
from 60 to 160°C, preferably from 80 to 130°C. The 
polymerisation of the vinyl monomer(s) may also be 
carried out either at a continuously increasing 
temperature according to a predetermined temperature 
programme or using two or more constant temperature 
steps. 

Moreover, the polymerisation may be carried out by 
heating a mixture of vinyl monomer(s) and initiator 
dissolved in the polyol mixture, or, and more 
preferably, by continuous addition of said vinyl 
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monomer(s) and initiator to a preheated polyol mixture. 
The polymer/polyols produced in accordance with the 

present invention are useful in the preparation of 
various polyurethane and/or polyisocyanurate articles, 
particularly polyurethane and polyisocyanurate foams, 
which preparation may be carried out batch-wise or 
continuously. Furthermore, the polymer/polyols prepared 
in accordance with the present invention may also be 
used in casting systems {without use of blowing 
agents), coating systems, adhesive systems and other 
systems using conventional (polyether) polyols. 

The invention is now illustrated by the following 
Examples. All parts are by weight unless otherwise 
designated. In the Examples below, the following 
compounds (trademarks denoted *) are used:-

* Caradol 36-3 a polyoxyalkylene triol having an OH 

* Desmodur 44MS 

* Luperox 101 

* Luperox 575 

* Luperox PA 

* Lucidol 50 
* Trigonox B 
* Trigonox C 

AIBN 

TMPH 

value of 36 mg KOH/g, sold by Shell; 
number average molecular weight of the 
order of 4000, functionality:3. 
4,4'-diphenylmethane diisocyanate (MDI), 
sold by Bayer, functionality:2. 
2,5-dimethyl-2,5-bis(t-butylperoxy)­
hexane, sold by Luperox 
t-amylperoxy-2-ethylhexanoate (1,1-
dimethylpropyl ester of 2-
ethylhexaneperoxoic acid), sold by 
Luperox 
t-amylperoxybenzoate (1,1-dimethyl­
propyl ester of benzene peroxoic acid 
sold by Luperox 
dibenzoylperoxide, sold by AKZO Chemie 
di-t-butylperoxide sold by AKZO Chemie 
t-butylperoxybenzoate, sold by AKZO 
Chemie 
azobis{isobutyronitrile), sold by 

Aldrich 
2,4,4-trimethylpentyl-2-hydroperoxide, 
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sold by AKZO Chemie 

TEA triethylamine1 sold by Baker 

The properties of the polym.er/polyols and were 

determined according to the following procedures: 

Viscosity in mPa.s at 25°C using a 

Brookfield viscometer 

Average particle size in µm by image analysis 

(microscopic image, 

magnification 400x) unless 

otherwise indicated 

Example 1 
I Preparation of coupled polyol 

Caradol 36-3 (C36-3; 5 kg) was added to a reactor with 

heater and stirrer. Desmodur 44MS (MDI; 395.8 g) was 

added followed by a further portion of Caradol 36-3 

(5.55 kg) and as catalyst1 triethylamine (TEA; 10.5 g). 

The mixture was stirred and heated to 50°C 1 and 

maintained at that temperature for 5 hours. The product 

had a viscosity of 57370 mPa.s at 25°C, and a hydroxyl 

value of 22.4 mg KOH/g. 

II Preparation of polym.er/polyol 

C36-3 (144 kg} and coupled polyol (16 kg) made 

according to the recipe above were added to a reactor 

fitted with heater and stirrer. The mixture was 

stirred, purged with nitrogen and heated to 80°C. 

Styrene (40 kg) and Luperox 575 (2.58 kg) were added 

during 2 hours. The reactor was maintained at 80°C for a 

further 2 hours, and then held under vacuum for 5 hours 

to remove volatile components. The product was a white 

dispersion (20% polymer), with viscosity 3580 mPa.s at 

25°C, and an average particle size of 1.3 micron. 

Example 2 

I Preparation of coupled polyol 

C36-3 was added to a reactor with heater and stirrer, 

and MDI (77 mmol/kg polyol) and catalyst (TEA; 0.1% on 

polyol) were added to the polyol. The mixture was 
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stirred and heated to 50°C and maintained at that 

temperature for 5 hours, whereafter the reactor was 
cooled. The coupled polyol, was transferred to a 
container which had been previously flushed with 
nitrogen. 
II The preparation of the polym.er/polyol 

400 g of C36-3 and 400 g of coupled polyol, prepared 
according to the general procedure in Example 2I above, 

were placed in a reactor at 20°C, and flushed with 
nitrogen for 0.5 hour. 200 g of styrene was added, 
followed by the prescribed amount of one of the 
initiators set out below. Then, the temperature was 
brought to the value indicated in the table below in 
about 0.5 hour, and the reaction mixture allowed to 

react for 5 hours. The product was then stripped under 
vacuum at 110°C to remove unreacted styrene (residual 
styrene content of below 0.2 % by weight), and the 
polymer/polyol (20% polymer) was collected. The results 
were as follows:-

Initiator 

Trigonox B 
Luperox 101 

Luperox 575 
Luperox 575 
Luperox PA 
Lucidol 50 
Trigonox C 
AIBN 

Amount 
(mmol/kg 
polyol + 
coupled 
polyol) 

70 
69.5 

110 
70 

99.7 
92.5 
92.8 

76 

Temp. 

110 
110 

80 
80 

110 
80 

110 
70 

Particle Viscosity 
Size (mPa.s at 
(micron) 25°C) 

1.1 5360 
1.4 6970 

1.3 6080 
1.2 5890 
1.1 10550 
1.8 9810 
1.2 21660 

>> 10 unstable 

To achieve a useful comparison the reaction 
temperature in each case was selected in order to 
obtain an equivalent free radical concentration from 
each of the different initiators used. 
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From the results it can be seen that AIBN, which 
requires a lower temperature to provide the necessary 
free radical concentration, gives an unstable product 
with a very high particle size. 

The peroxide catalysts all produce stable 
dispersions with a particle size approaching 1 micron 
thus demonstrating that the process of the invention is 
successful in preventing large-scale polymerisation of 
the styrene. The t-alkyl perioxides additionally 
produce usefully low viscosity dispersions. 
Example 3 

c 36-3 (570g) and coupled polymer (30g) prepared as 
in Example 1 I were added to a clean reactor and then 
mixed and purged with nitrogen at 70°C. The temperature 
was then raised to 90°C and styrene (400g) and Luperox 
575 (8.lg} added over a 2 hour period. The temperature 
was maintained at 90°C for a further 1.5 hours and then 
the residual styrene was removed by vacuum and a small 
flow of nitrogen. The polystyrene/polyol obtained had 
a 40% solids content of polystyrene of particle size of 
1.52 micron (measured using a Malvern Mastersizer MS20) 
and a viscosity of 8280 mPa.s. Additional C36.3 was 
blended into the polymer/polyol dispersion to achieve a 
20% solids content product; the viscosity of the 
resulting 20% polystyrene/polyol dispersion was 1880 
mPa.s. 
Example 4 

Three batches of experiments were carried out in 
which coupled polyols and polymer/polyols were prepared 
in accordance to the general procedure of Example 2, 
using the ingredients set out in Table 1 (Coupled 
polyols, using 0.09 % TEA, temperature varying from 20 
to 50°C), and Table 2 (Polymer/ polyols prepared at 20° 
C), with the exception that for experiments 1694/307, 
1694/313 and 1694/299 the coupled polyols were prepared 
by the in-situ technique, therefore no base polyol was 
blended with the coupled polyol. The initiator used in 
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the experiments was 2,4,4-trimethylpentyl-2-
hydroperoxide (TMPH) . 

From Table 2 it is observed that using nearly the 
same final hydroxyl/isocyanate ratio to produce the 
coupled polyol, those coupled polyols produced by an 
initial ratio of nearly 2 result in a polymer/polyol 
having the lowest polymer particle size. 

From the comparison experiments 1694/307, 1694/313 
and 1694/299, it can be seen that from the in-situ 
preparation technique free polymerisation of styrene 
can occur and a higher polystyrene particle size in the 
polymer/polyol result than is achievable using the 
process of the present invention. Thus, the blend 
method is shown to be effective in improving the 
particle size of polystyrene polymer/polyols. 



TABLE 1. 

C36-3/MDI COUPLED POLYOLS 

Initial I Total 11 I I I 
Exp. I Intake !Intake I Ratio I reaction 11 Viscosity I OH-value I NCO-value I 

No: I C36-3 I MDI I eg [OH] I time 11 mPa.s I I I 
1694/ 1 ( g:) l (SI) l eq [NCO] l (minutes) ll (21.8 °C)!(mg KOH/g)! (meg/g:) l 

301 I 928.1 I s.11 I 14.4 I 330 II 1540 I I I 
391 I 908.1 I 9.13 I 8.0 I 380 II 1960 I 33.1 I < 0.0025 I 
309 I 900.0 I 10.03 I 7.3 I 332 11 2270 I 32.3 I < 0.0025 I 
287 I 903.6 I 14.91 I 4.9 I 336 11 3670 I 30.1 I < 0.0025 I 
385 I 907.8 I 10.29 I 4.0 I 330 11 5130 I 28.3 I < 0.0025 I 
387 I 913.7 I 23.31 I 3.1 I 375 II 9720 I 26.l I < 0.0025 I 
389 I 913.4 I 21.45 I 2.7 I 360 11 19440 I 24.0 I < o.002s I 

367 I 907.8 I 34.31 I 2.1 I 280 II 82000 I 20.6 I < 0.0025 I 
1 50 l 2 1 2.0 1 300 ll gel 1 -- l -- 1 



.. 

TABLE 2. 

POLYMER POLYOLS 

Experiment no. : I 1694/ I 11011 I 1694/ 11 1694/ I 11011 I 1694/ 11 1694/ I 1694/ I 1694/I 

.l 307 ! 001 l 395 il 313 l 003 l 393 11 299 l 401 l 405 l 
COUPLED POLYOL I I 

MIXTURE: I I 

DILUTING FACTOR I 1 2 5 1 2 I 2.5 II 1 I 2 I 2.5 

COUPLED POLYOL I 301 391 387 309 385 I 387 11 287 I 389 I 367 

EX. NUMBER 1694/.I I 
Intake initiator I 754.3 401.2 160.0 750.6 404.0 I 322.1 II 741.6 I 409.2 I 338.1 

{g) I I 
Intake C36-3 (g) I -- 404.6 641.7 -- 402.1 I 489.o 11 -- I 404.8 I 495.2 

Mixing time (min.)f 30 30 30 15 30 I 30 11 15 I 30 I 30 

MDI cone. in mixt.j 22.3 19.9 20.0 44.4 4o.o I 39.9 11 66.4 I 59.5 I 60.0 

(mmol/kg pol.) I I 

TEA cone. in mixt.f .09 .045 .015 .09 .o4s I .035 11 .09 I .045 I .036 

(% on Eolxol) l l ll 1 1 ll l l L 
Intake styrene (g)I 189.9 I 199.8 I 203.8 II 188.1 I 203.1 I 201.8 II 186.3 I 203.5 I 204.31 

cone. TMPH I 10.2 I 69.6 I 1i. 9 11 1i. 0 I 10.4 I 1i.1 11 1i. o I 69.5 I 68.81 

{mmol/kg pol.) .l l l il l l ll l l l 



.. 
TABLE 2, cont. 

POLYMER POLYOLS 

Experiment no. : t 1694/I 110111 1694/ll 1694/I 110111 1694111 1694/I 1694/I 1694/I I 307 1 001 1 395 ll 313 1 003 l. 393 ll 299 l 401 ! 405 ! 
PROCESS CONDITIONS: I I I 11 I I II t I I I I I II I I 11 J I I 

Addition temperature {°C) I 20 I 20 I 20 11 20 I 20 I 20 11 20 I 20 I 20 I 
Reaction temperature (°C} I 130 I 130 I i30 11 t3o I 130 I i30 11 i30 I 130 I 130 I 
Reaction time (min.) I 420 l 420 I 420 II 450 l 420 I 420 11 425 I 420 I 420 I 
Stir SEeed <r2m> 1 1000 1 1000 1 1000 ll 1000 1 1000 1 1000 Jl 1000 1 1000 l 1000 l 
RESULTS: 

I I I II I I 11 I I I I #I I II I I II I I I 
Viscosity endproduct I -- I 21so I 4oso 11 5560 I 5330 I 6oso 11 9oso 111660 11s64o J 

{mPa. s~ 21. 8°C) I I I II I I 11 I I I 
Mean particle size I > io I 2. 69 I 2. 19 11 4. oo I 2. 56 I i. 97 11 i. 90 I i. ss I i. 54 I 

(microns) .1 l 1 ll 1 1 Jl ! 1 l. 
# viscosity not determined in view of instability of the polymer/polyol. 
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C L A I M S 

1. A process for preparing a stable, polymer/polyol 
composition, which composition is formed by 

polymerising, in the presence of a free radical 
initiator, (1) from 10 to 50 weight percent of one or 
more ethylenically unsaturated monomers, dissolved or 
dispersed in (2) from 50 to 90 weight percent of a 

polyol mixture comprising (a) a base polyol (B} having 

a number average molecular weight of at least 500 and 
(b) a coupled polyol consisting essentially of the 
reaction product of a base polyol (A) having a 
functionality of at least 2 reacted with a 
polyisocyanate in such proportion that the ratio of 
hydroxyl groups to isocyanate groups is greater than 1, 
the coupled polyol being present in an amount 

sufficient to stabilise the resulting polymer/polyol, 

characterised in that (I) the monomer or monomer 
mixture comprises in excess of 80% by weight of styrene 
and/or structurally related vinyl aromatics and is 
polymerised in the presence of (II) a peroxide free 
radical initiator, dissolved or dispersed in (III) a 
polyol mixture prepared by first producing the coupled 
polyol separately, and then blending it with the base 
polyol {B). 
2. A process as claimed in claim 1, wherein the 
peroxide initiator is selected from t-alkyl 
peroxyesters and peroxyethers. 

3. A process as claimed in claim 2, wherein the 
peroxide initiator is t-amylperoxy-2-ethyl- hexanoate. 
4. A process as claimed in any one of claims 1 to 3, 
wherein the coupled polyol is prepared by reacting one 
or more base polyols (A) with one or more organic 
polyisocyanates in a relative amount, expressed in the 
ratio of equivalents hydroxyl groups of both base 
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polyols (A) and (B) over equivalents isocyanate groups, 

in the range of from 1 to 100, by first reacting said 

one or more base polyols {A) with said one or more 
organic polyisocyanates at an initial ratio of more 

than the ratio at which gelation occurs, whereafter 

sufficient base polyol (B) is added to achieve a final, 

predetermined ratio. 
5. A process as claimed in claim 4, wherein the 

coupled polyol is prepared by reacting as base polyol 

(A) a trifunctional polyol, with a difunctional organic 

polyisocyanate in an initial ratio in the range of from 

2.1 to 10.0. 

6. A process as claimed in any one of claims 1 to 5, 

in which the polymer/polyol is blended with additional 
base polyol (B} subsequent to preparation. 

7. A stable polymer/polyol composition whenever 

prepared by a process as claimed in any one of claims 1 

to 6. 
8. A process for the preparation of polyurethane 
and/or polyisocyanurate articles, casting systems, 

coating systems or adhesives, which uses a 
polymer/polyol composition prepared according to any . 

one of claims 1 to 6. 
9. Polyurethane and/or polyisocyanurate articles, 

casting systems, coating systems or adhesives whenever 
prepared by a process as claimed in claim 8. 

10. The use of a stable polymer/polyol composition 
prepared by a process as claimed in any one of claims 1 
to 6, in the preparation of polyurethane and/or 

polyisocyanurate articles, casting systems, coating 

systems or adhesives. 
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