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process for preparing polyol conpositions containing polymer dispersions,
especi ally polystyrene or anal ogous pol yvi nyl ene pol yner di spersions
suitabl e for preparing pol yurethane and/ or polyi socyanurate products,

i ncluding foams, as well as to polyol canpositions containing polymer

di spersions prepared according to said process. Dispersions of solid
polymer in a polyol, also re- ferred to in the art as pol ymer/ pd8lLy&B$é (J.

of Cellular Plastics, pp. 84-96, March 1966) are used inter alia for the
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pol ymer/ pol yol s are prepared by polynerising one or nore olefinically
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free radical initi@herpresentalysentien reaicatiem. tcCenpacessalfloy
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a polyneric mass_and not a di spersion of discrete partjcles. In
coﬁve%tional polyurethane anSPor pof&isocyanuratel%roducts,

including foams, as well as to polycl 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 alias
for the production of special grades of polymer foams,
in particular polyurethane foams, especially high
resilience foams. There is therefore a livély 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
mononer (s} and azobis{iscbutyronitrile) 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 is thought to
provide the stabilising effect.

A high content of acrylonitrile in the
polymer/polyol and in the resultant foam is undesirable



propesal s acrylonitrile as conononer is thought to provide the stabilising
effect. Ashigh content of acrylonitrile in the polyner/polyol and in the

resultant foamis undesirable -2- in certain applications because it can
| ead to scorching of the foam Low acrylonitrile-to-styrene ratios are
therefore desirable but difficult to achieve and still maintain a stable

pol ynmer/ pol yol di spersion. The nmaxi mum content in the pol yner of
pol ystyrene achi evabl e using acrylonitrile as stabiliser-conononer is
under stood i n fRecartais perddgabioneippcause obosean Irad teen nade to
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suggest s nodi f FPRGOS &pEcErPECATRi edtrabladie Al EH B iAo In
Bot h gocurregt 3 andgagliatl.i aaiatashall etéﬂﬂ%p@imwmcpplc%&rwdﬂw@tgl s has
een descri be n nonstr n rope Pat ent Specification No. 076
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non—-agqueous dispersant stabiliser described in EP-B-162
588. EP-A-063 832 suggests modifying a specific
initiator to achieve stable dispersion. 1In both
documents preparation of stable 100% polystyrene
polymer/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 80
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/polyocl. Sufficient
stability in this respect reflects the ability to be
processed in commercial production equipment without
the necessity of additional mixing to ensure



respectively, of fromabout 80:20 to about 20:80, dissolved or dispersed in
(2) fromabout 50 to about 90 wei ght percent of a polyol mxture conprising
(a) a dase polyol having a nunber average nol ecul ar wei ght of at |east 500
and (b) a coupl ed 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 pol yol being present in an anount
sufficient to sembyensetyheAcestdingdtpaiadinkranpdlipelitioguf frhei eptipdedbi ity
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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
fazobis{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




eg.,. styrene. However, in line with conventional understanding, the

above- nent:i oned application is restricted to pol yner/pol yols wherein the
pol ymer conponent conprises from80 to a m ninumof 20 percent by wei ght of
acrylonitrile. Indeed, it has been found that the use of AlIBN

[ azobi s(i sobutyronitrile)], the preferred catalyst according to the
above-mentioned application, follow ng eijher the in-situ technique or the
bl end nmethod of EP- A-076 491, did not result in stable, -
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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 polyocl (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
peolyol 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



per oxi de .catal yst as the free radical initiator and utilising the method of
EP- A-076 491 in which a coupled polyol is first prepared and then bl ended
with & base polyol, it is possible to obtain a stable 100% pol ystyrene
pol ynmer/ pol yol dispersion of |ow polyner particle size without the need for
any additional dispersant stabiliser or initiator nodification.
Accordingly, the present invention provides a process for preparing a
stabl e, pol yner,/pal yol conpositi.on, which conposition is fornmed by pol yner-
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t he base p0|y@xyq§s 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 polycl (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 polymethylene 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 functionality of
the polyol (A) and the degree of functionality of the
isocyanate.

Preferably the coﬁpled 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 équivalents hydroxyl groups of both
base polyols (A} and (B) over equivalents isocyanate
groups, in the rahge of from 1 to 100; more preferably
by first reacting said one or more base polyols (A)



It was found that when produci ng pol ystyrene/polyols, the "in-situ"

t echni que. propagated in the above-nenti oned EP-A-076 491 results in either

a +b5- stable, but then highly viscous pol ystyrene/polyol, or in an

unst abl e pol ystyrene/ polyol. The coupl ed polyol is produced by chargi ng one
or nore polyisocyanates to one or nore base polyols (A). Both base pol yols

(A) and (B) are conpounds having, on avergge, at |east 2 aliphatic hydroxyl
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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 0.0l 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 ¢ to 100°C. Said
preparation may be carried out by a continuous process
or batch-wise.

The polymer component of the polymer/polycl 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/polycl is suitably cne 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



may be used. The relative anmount of organic polyi socyanate and base pol yol
(A) needed to prepare the coupl ed polyol depends inter alia on the degree
of fumctionality of the polyol (A and the degree of functionality of the
I socyanate. Preferably the coupled polyol is prepared by reacting one or
nore base polyols (A) with one or nore organic polyisocyanates in a

rel ative amount, expressed in the ratio of, equivalents hydroxyl groups of
bot h base polyols (A) and (B) over equivalents isocyanate groups, in the
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used in the preparation process o he catal yst may be
any catal yst cSAPERERAENal |y used for such a purpose. Suitably,

triethylamne is uged. 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
alkyl, especially t—C5_8alkyl, peroxyesters and 4-10
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 winyl 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 wvinyl



Usual Iy, the amount of catal yst enployed is in the range of fromO0.01 to
5.0 pbw based on 100 pbw of the polyol. The preparation of the coupled
pol yol* is suitably carried out by charging one or nore organic

pol yi socyanates to one or nore base polyols (A in the presence of one or
nore catal ysts at a reaction tenperature in the range of fromO to
100[err]C. Said preparation may be carriegl .out by a continuous process or
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50% by 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

compoungs (trademarks denoted *) are used:-

Caradol 36-3 a polyoxyalkylene tricl having an OH
value of 36 mg KOH/g, sold by Shell;
number average molecular weight of the

. order of 4000, functionality:3.

Desmodur 44MS 4,4'-diphenylmethane diisocyanate (MDI},

. sold by Bayer, functionality:2.

Luperox 101 2,5-dimethyl-2, 5-bis (t~butylperoxy) -

. hexane, sold by Luperox

Luperox 575 t-amylperoxy-2-ethylhexanocate (1,1-

dimethylpropyl ester of 2-

ethylhexaneperoxoic acid), sold by

N Luperox

Luperox PA t-amylperoxybenzoate (1,1-dimethyl-

propyl ester of benzene peroxoic acid

sold by Luperox

*

Lucidol ;O dibenzoylperoxide, sold by AKZ0O Chemie

Trigonox*B di-t-butylperoxide sold by AKZ0 Chenie

Trigonox C t-butylperoxybenzoate, sold by AKZO
Chemie

AIBN azobis (isobutyronitrile), sold by
Aldrich

TMPH 2,4,4—trimethylpentyl-2—hydroperoxide,



wei ght) and then bl ending the polyner/polyol wth additional base polyol
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obtain a tower solids content (of the order of 20% by wei ght) dispersion of
| ow virscosity. The polynerisation reaction carried out during the
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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 catalyst, triethylamine (TEA; 10.5 g).
The mixture was stirred and heated to 50°C, 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 polymer/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.
Exanple 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

YRTRELEL 105 o6 by weiGnEBr *0RE £OGI SeIY & - ronomer

err] C. The pol ynmerisation of the vinyl nononer(s)
may al so be carried out either at a cOREFRASGSPYCi ARRS8sing tenperature

according to a predeterm ned tenperat nagnpPFOELENDR Q00XFi BQLEY® Or nore
constant tenperature steps. Nbreover,o%ggragggnerisatLog may be carried out



heating a m xture of vinyl nononmer(s) and initiator dissolved in the polyol
m xture, or, and nore preferably, by continuous addition of said vinyl

-8- menoner(s) and initiator to a preheated polyol mxture. The

pol yner/ pol yol s produced in accordance with the present invention are
useful in the preparation of various pol yurethane and/or polyisocyanurate
articles, particularly polyurethane and_pp}yi socyanurate foanms, which
preparation may be carried out batch-wi se or continuously. FurthernDre t he
pol ymer/ pol yol §tpr&pdr aadi heatedr Bane@ Grand madnsedsed: atnkBati on may al so

be used in Casi:bﬁﬁe%&%h%sfbw Shﬂ%rgsewﬂér&%f‘&r?&%a%toxc%é ng
systens, adhesive systeps and ot her éstens usi ng conventional (polyether)

pol yol s. The i APeABHonTRE ABWPLERLRR+%REd W3S t TS FRhd Baanpl es. Al
parts are by webghtinekreaRiohhraiM Seetlestgnbd sy |fLddedwamgy es bel ow, the
fol |l ow ng conpgg?gg %Eradenarks denoted *) are used:- Caradol 36-3 a
pol yoxyal kyl en g havi ng an OH val ue of 36 ng KOH g, sold by Shell;
nunber averageIﬁDIEbalBreme_ghionfOfr@hQNRH#YMﬁrﬂQﬁﬂYOH|Jnctionality 3.
Desmodur 44M5 406, 4’ ¢ ebenxlaﬁahw@ &"éf‘ \?g@éde a%cﬁayef

bi (t buty

functionality: 2 Ldper ox di met erox
hexane, sold b?CEGEQRBS EGpEP%ngW%ral P¥°%ﬁ§4%%ﬁ@k ébe (1,1-

were placed in a reactor at 20°C, and flushed w1th

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 wvalue 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:-

Amount
Initiator {mmol/kg Temp. Particle Viscosity
polyol + Size {mPa.s at
coupled (micron) 25°C)
polyol)
Trigonox B 70 110 1.1 5360
Luperox 101 69.5 110 1.4 6970
Luperox 575 110 80 1.3 6080
Luperox 575 70 80 1.2 5890
Luperox PA 99.7 110 1.1 10550
Lucidol 50 92.5 80 1.8 9810
Trigonox C 92.8 110 1.2 21660
AIBN 76 70 >> 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.



di met hyl propyl ester of 2- ethyl hexaneperoxoic acid), sold by *

Luper ox Luperox PA t - anyl per oxybenzoate (1, 1-di nethyl- propyl ester of
benzerme peroxoic acid sold by Luperox Lucidol 50 di benzoyl per oxi de,
sol d by AKZO Chem e Tri gonox*B di -t-butyl peroxide sold by AKZO Cheni e
Trigonox C t - but yl per oxybenzoate, sold by AKZO Chem e Al BN

azobi s(isobutyronitrile), sold by Al drichy TMPH

Citutiul oY Peten nly 48R3 E 8 #gpsw.ss 5p881EnY AREY) ST Tond wer e

det er m ned acanmmhnnya<aIﬂmyetombmmengtpreCEdupeev1&@sthe|mgcessary _
in nPa.s at 25Qld h@d&%aﬂgc% Beaekbiebd, Vpi@@@&ﬁruﬁy 5508 A %(gg e size

in [err]mby inmage anal ysis (m croscopic , magni |cat|on ) unl ess
ot herwi se i ndivddted B&&ivpihdd PartPFéSaﬁéF?en of coupl ed pol yol Caradol

36-3 (C36-3; 5 kgrheaperdsedet 0adal §3€5081W bholigaé estare stirrer. Desnodur
44M5 (MDL; 39%18'5pge>r51ons 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 (8.1lg) 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



added followed by a further portion of Caradol 36-3 (5.55 kg) and as
catalyst,* triethylam ne (TEA;, 10.5 g). The m xture was stirred and heated
to 50ferr]C, and nmintained at that tenperature for 5 hours. The product
had a viscosity of 57370 nPa.s at 25[err]C, and a hydroxyl value of 22.4 ngy
KOH g. Il Preparation of polyner/polyol C36-3 (144 kg) and coupl ed pol yol
(16 kg) made according to the recipe abowe were added to a reactor fitted

heated to 80p o X ?ﬁ%“é%@@z&%%e“ R AR A3 ) er e Sdded
during 2 hour shydrereeasiee Hr)m ntai ned at 80[err]C for a further 2
hours, and then hei‘ﬂoxﬂnﬂ&ﬁlé/a@wifé)rob%éwcﬁ that! eFBYe viehatkl Qhe

conmponent s. The rodu S.a e dis erS| on 20% pol
vi scosity 3580% glﬁ?lg@{"g‘?’\fl\@} rp&)lloéluﬁ) zéw&f 1.3
m cron. Exarrpleoﬁpled ﬁbbpral,attMBd)fccnxpmﬂcEdaqlqdo)l@l pEdaudedndyadded to a
reactor with h n r I nd cat al yst
(TEA: 0.1% on ’;e‘)%}rg ? Pa {(5 %”kl\%r&o g"ﬁ&lt’%%él’ﬁg - 10 -
stirred and heh@*edngotﬁe)[b@we}it amilmmtmml@t Stlrz&t tenperature for 5
hours, whereafter phgn!EaCtQinias; £ap! rm%n%eua'eeq BolYOh 6oUas 1 3
transferred to a_container whi'ch had beggjne previ ousl ( usr"re vm\é?h ni trogen.
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.



Il The preparation of the polyner/polyol 400 g of C36-3 and 400 g of
coupl ed polyol, prepared according to the general procedure in Exanple 2l
above: were placed in a reactor at 20[err]C, and flushed with nitrogen for
0.5 hour. 200 g of styrene was added, followed by the prescribed anmount of
one of the initiators set out below Then, the tenperature was brought to
the value indicated in the table below in about 0.5 hour, and the reaction
m xture allowed to react for 5 hours. The product was then stripped under
vacuum at 110[err]C to renove unreacted styrene (residual styrene content
of below 0.2 % by weight), and the pol yner/pol yol (20% pol yner) was

collected. The results were as follows:- Amount I|nitiator (nmol / kg
Tenp. Particle Vi scosity polyol + Si ze (nmPa. s at
coupl ed (m cron) 25[err] C) polyol) Trigonox B 70

110 1.1 5360 Luperox 101 69.5 110 1.4

6970 Luperox 575 110 80 1.3 6080 Luperox 575 70
80 1.2 5890 Luperox PA 99.7 110 1.1

10550 Luci dol 50 92.5 80 1.8 9810 Trigonox C

92.8 110 1.2 21660 Al BN 76 70

>> 10 unstabl e To achi eve a useful conparison the reaction tenperature

in each case was selected in order to obtain an equivalent free radical

concentration from eactt of Thet drfTerent iTMi Tl 4T ors tsed.
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Fromthe results it can be seen that AIBN, which requires a | ower
tenperature to provide the necessary free radical concentration, gives an
unstabl e product with a very high particle size. The peroxi de catal ysts al
produce stable dispersions with a particle size approaching 1 mcron thus
denonstrating that the process of the invention is successful in preventing
| ar ge-scal e pol ynerisation of the styrene. The t-al kyl perioxides
additionally produce usefully |ow viscosity dispersions. Exanple 3 C 36-3
(570g) and coupl ed polyner (30g) prepared as in Exanple 1 | were added to a
cl ean reactor and then m xed and purged with nitrogen at 70[err]C. The
tenperature was then raised to 90[err]C and styrene (400g) and Luperox 575
(8.1g) added over a 2 hour period. The tenperature was naintai ned at
90[err]C for a further 1.5 hours and then the residual styrene was renoved
by vacuum and a small flow of nitrogen. The pol ystyrene/ pol yol obtained had
a 40% solids content of polystyrene of particle size of 1.52 mcron
(measured using a Mal vern Mastersizer MS20) and a viscosity of 8280 nPa.s.

Addi tional C36.3 was blended into the_polyner/pal yol__dispgrsian Lo achieve

a 20% sol ids content pGodsct; thg wiscosity 8 th& resBltiing 20%
pol ystyrene/ pol yol di s@er3ji on wag ¥880 #Pa.sH ERafdpl e & Thr8e Dat fhes of
experiments were carri & qut in ” M o
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whi ch coupled pol yols and pol yner/ pol yols were prepared in accordance to
the general procedure of Exanple 2, using the ingredients set out in Table
1 (Coupl ed polyols, using 0.09 % TEA, tenperature varying from20 to
50[err]C), and Table 2 (Polynmer/ polyols prepared at 20[err] C, with the
exception that for experinents 1694/307, 1694/313 and 1694/ 299 the coupl ed
pol yol s were prepared by the in-situ technique, therefore no base polyol
was bl ended with the coupled polyol. The initiator used in - 12 - the
experinments was 2,4, 4-trinethyl pentyl-2- hydroperoxide (TMPH). From Table 2
it is observed that using nearly the sanme final hydroxyl/isocyanate ratio
to produce the coupled polyol, those coupl ed pol yols produced by an initial
ratio of nearly 2 result in a polyner/polyol having the | owest polyner
From t he conparison experinments 1694/ 307, 1694/313 and

particle size.
1694/ 299, it can be seen that fromthe in-situ preparation technique free
pol ystyrene particle size

pol yneri sation of styrene can occur and a hi gher
in the polyner/polyol result than is achievable using the process of the
invention. Thus, tfe~Hl-ene-nethod.is, shown to be effective in

pr esent Al
i nproving the particle siz® pol ysd ypene B IynerCﬁd?yﬁT
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[err.] Jerr] -4- Jerr] - 16 - T 1536 CL A1l MS 1. A process for
preparing a stable, polyner/polyol conpositionm—wrchconposition is forned
by pol ynerising, in the presence of a free radlﬁﬂwumumgmwl ) from 10
to 50 wei ght percent of one or nore ethylenicalll noners,

di ssol ved or dispersed in (2) from50 to 90 wei ght petceht Bf *a pol yo

m xture conprising (a) a base polyol (B) t@vi ng a nunber average nol ecul ar
wei ght of at [east 500 and (b) a coupled polyol consisting esseqtij@lly of
the reaction product of a base polyol (A) having a functionality—ﬁglfﬁ

| east 2 reacted with a polyisocyanate in_such groportion that the ratio of
hydr oxyl groups to isocyanate groups&i & §rédaMef than 1, the coupl ed pol yol
bei ng present in an amount sufficient to stabilise the resulting

pol ymer/polyol 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
polycl mixture comprising {a)} a base polycl (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



characterised in that (1) the nononer or nDnQﬂEL_ﬂLxLuLe_cenpeeses I n

excess of 80% by wei ght of styrene and/or struc mﬂL ﬂmln nyl
free

aronmatics and is polynerised in the presence of

radical initiator, dissolved or dispersed in (I1 n1uture
prepared by first producing the coupl ed pol yol separately, and t hen
blending it with the base polyol (B). 2~ & process as clained in claim1,

wherein the pegg&xggslthlghgr(g§ é@éfcé&@1$£fﬁﬂﬁsf&éﬁ@yéﬂﬂ'he pe#§§|dand

per oxyet hers rocess as clained in'claim?2, wherein t
initiator is tlﬁm}"hﬁeFéR‘?eZQgt hpP hekanbdl e bY. Lix s Jeaating dadidred in
any one of clabfe &rt ﬁoﬁe m@eé BlzbEsCONpWﬂtlpcéa/id drfe prepyred by

t th
reacting one or ?g V\gp?%g%ghg{a&ﬁ?]{% gﬂatg“@freeqw val ents

pon|socyanateQrHﬁHéCrBPSYE Xgﬁﬁﬁ
hydr oxyl groupshah bhehrhase at whidh gebayddrs ¢ourend wHgremfirerequi val ent s

| Socyanate or Uik Lhchic,t098,Plolr 081 14 adflly dY Jiifislvd RGN Sl d

one or nore bas ne oT IOt € organi ¢ pol yi s6¢yanat es
at an initial paedetermwneé rhﬁhothe ratio at which gelation occurs,

wher eaf ter sufgici R”br@é§§sp9§>’@iaz(zﬁéd'§n3@13@_ﬁnt@ Jraue axd nal
predeterm ned ratio. 5. gro cess as cl glned I n cJa|n14 wher ei_n the

coupl ed ponoIchpﬁﬁngPeM by 17 cBEEPREEELH AR FARH 2s 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 polycl (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.

T1536SIN




(A) a trifunctional polyol, wth a difunctional organic polyisocyanate in
an init~al ratio in the range of from2.1 to 10.0. 6. A process as clained
in any one of clains 1 to 5, in which the polyner/polyol is blended with
addi ti onal base polyol (B) subsequent to preparation. 7. A stable

pol ymer/ pol yol conposition whenever prepared by a process as clainmed in any
one of clains 1 to 6. 8. A process for the preparation of polyurethane
and/ or polyisocyanurate articles, casting systens, coating systenms or
adhesi ves, whi ch uses a pol ymer/ pol yol conposition prepared accdrdi®if to
any one of clainms 1 to 6. 9. Pol yurethane and/or polyisocyanurate articles,
casting systens, coating systens orA &lsedi wed wh@never prepared by a
process as claimed in claim8. 10. The use of a stable polymer/polyol
conposition prepared by a process as clainmed in any one of clainms 1 to 6,
in the preparation of polyurethane and/or polyi socyanurate articl es,
casting systemns, céﬁﬂﬁ%@ﬂéﬁsf@ﬁﬁobﬁ §@N§§I§é§ 216) 23 NPISPERSIONS

FOR POLYURETHANE FOAMS AND/OR POLYISOCYANURATE FOAMS

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 polyocl (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 polyocl 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, preferably selected from t-alkyl
peroxyesters or peroxyethers, 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), preferably with additional
dilution with base polyol (B} subsequent to
preparation.
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