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(71)   We, UNION CARBIDE CORPORATION, a Corporation organised and existing
under the Laws of the State of New York, United States of America, of 270
Park Avenue, New York, State of New York, 10017, United States of America,
do hereby declare the invention, for which we pray that a patent may be 5
granted to us, and the method by which it is to be performed, to be
particularly  5 described in and by the following statement:- The present
invention relates to polymer/polyol compositions. Polymer/polyol
compositions suitable for use in producing polyurethane foams are known
materials. These compositions can be produced by polymerizing 10     one or
more olefinically unsaturated monomers dissolved or dispersed in a polyol
10 in the presence of a free radical catalyst. These polymer/polyol
compositions have the valuable properties of imparting to polyurethane
foams produced therefrom higher load-bearing properties than are imparted
by unmodified p olyols and of imparting higher moduli to solid polyurethane
elastomers made therefrom than 15     are imparted by unmodified polyols.
15 The polymer/polyol compositions that have found commercial acceptance
prior to the present invention are primarily compositions produced from
polyols and acrylonitrile or acrylonitrile-styrene mixtures. These
compositions usually 4           contain about 80 wt. % polyol and about 20
wt.% polymer. The polymer is an 



20     acrylonitrile homopolymer or copolymers of from approximately 40 to
55 vt.%  20 acrylonitrile and 60 to 45 wt.% styrene. Some of the polymer is
grafted to the polyol to form a graft copolymer which stabilizes the
remaining polymer particles so they remain dispersed in the polyol. The
higher load-bearing properties and 25       higher moduli of polyurethanes
produced from such polymer/polyol compositions 25    is attributed to the
polymer in the compositions.                           25 Attempts to
produce, on a commercial scale, polymer/polyol compositions that have much
more than 20 wt.% polymer and that, consequently, impart even higher
load-bearing properties and modulus to polyurethanes involve various
difficulties. Thus, when the polymer in the composition is made from
acrylonitrile 30   alone and the polymer content is much above 20 w % the
compositions usually  30 have undesirably high viscosities and large
granules usually form. These granules create difficulties in the
preparation, handling and utilization of the compositions (e.g., the
granules can clog the reactors in which the compositions are made and the
filters in the feed lines in the relatively sophisticated machines in which
35    polyurethane foams are now  produced from the compositions).
Similarly, when  35 the  polymer in the composition is made from
acrylonitrile and styrene in the relative amounts indicated above and the
polymer content is much above 20 wt % excessive amounts of large granules
are usually formed.    2
1,516,385                                      2 .  The difficulties in
producing polymer/polyol compositions wherein the polymer is made from
acrylonitrile and styrene are particularly severe in the process of the
runs of Example 6 of Canadian Patent Specification No. 785,835 wherein
these monomers were employed. The latter process entails the production 5
of very unsatisfactory compositions due to granule formation. A
considerable      5 improvement in the particulate nature of these
polymer/polyol compositions is achieved when the process described in
Belgian Patent Specification No. 788,115 is employed. However, even the
process of the latter patent leaves room for further improvement in terms
of granule formation at polymer contents much 10      above 20 wt.%.
10 Prior commercial polymer/polyol compositions have been made from polyols
having molecular weights of about 3000 and higher. The use of lower
molecular weight polyols provides polymer/polyol compositions convertible
to polyurethanes having properties that can be conveniently achieved only
by having low molecular 15              weight polyol moieties in the
polyurethane structure. However, the use of lower  15 



molecular weight polyols has not proved to be completely satisfactory
because the resulting polymer/polyol compositions are not as stable to
phase separation as is desirable by present industrial standards,
especially at polymer contents of 15 wt.% and higher. 20          The
viscosity of a polymer/polyol composition is an important property with  20
respect to the ease of handling (e.g., pumping) of the composition and with
respect .  to the ability of polyurethane-forming mixtures containing the
composition to fill molds. It is desirable to minimize viscosity at a given
polymer content in order to optimize the ease of handling the composition
at a given level of polyurethane 25  load-bearing and modulus enhancement
(i.e., at a given polymer content) and in  25 order to facilitate molding
these polyurethane-forming mixtures. In addition to the above-described
commercially available polymer/polyol compositions, a wide variety of other
polymer/polyol compositions, are known in 30    the art. These compositions
are disclosed, for example, in United States Patent Specifications Nos.
3,304,273; 3,383,351  and  3,823,201; Canadian  Patent       30
Specification No. 735,010 and German Patent Specifications Nos. 1,152,536
and 1,152,537. In accordance with the present invention there is provided a
liquid polymer- polyol composition consisting essentially of: (1) from 45
to less than 80 wt.% of a 35      polyoxypropylene polyol having a
molecular weight (as hereinafter defined) of at  35 east 2,000 and (2) from
55 to over 20 wt.% of an acrylonitrile-styrene polymer consisting
essentially of: (a) from 60 to 90 wt.% of polymerised acrylonitrile and (b)
from 40 to 10 wt.% of polymerised styrene, the polymer being in the form of
particles that are stably dispersed in the polyol, the composition being
essentially 40      free of polymer particles have diameters over 30
microns, the composition having  40 been produced by polymerising a monomer
mixture of acrylonitrile and styrene in the polyol, and the composition
preferably having (i) a wt.% of the monomer mixture, based on the sum of
the weights of the monomer mixture and the polyol used to produce the
composition, and (ii) a weight ratio of acrylonitrile to styrene 45      in
the monomer mixture such that a plot (i) versus (ii) falls in area A of
Figure 4 of  45 the accompanying drawings when the polyol has a molecular
weight (as hereinafter defined) of about 5,000, in area B of Figure 8 of
the accompanying drawings when the polyol has a molecular weight (as
hereinafter defined) of about 3,000 or in area C of Figure 9 of the
accompanying drawings when the polyol has a 50  molecular weight (as
hereinafter defined) of about 2,000. The present polymer/ polyols are
convertible to polyurethane foams having high load-bearing properties and
to solid polyurethane elastomers having high moduli. This invention does
not include two specific polymer/polyol compositions within the scope of
the above 



definition thereof that are incidentally disclosed, along with many other
polymer/ 55  polyol compositions, in the prior art and does not include
polyurethanes produced  55 from  those two compositions. The two excluded
compositions are: (A) the composition of Example I of British Patent
Specification No. 1,321,679 which was produced from 60 wt.% of a polyol
having a molecular weight of about 4,000 produced by the addition of 87
parts by weight of propylene oxide and 13 parts by *60      weight of
ethylene oxide to propylene glycol and 40 wt.% of a mixture of 80 wt.%
acrylonitrile and 20 wt.% styrene; and (B) the composition of Example 4 of
British Patent Specification No. 1,321,679 which was produced from 70 wt %
of a polyol having a molecular weight of about 4,000 produced by the
addition of 87 parts by weight of propylene oxide and 13 parts by weight of
ethylene oxide to propylene 65      glycol and 30 wt.% of a mixture of 80
wt.% of acrylonitrile and 20 wt.% styrene.  In  65    3
1,516385                 3 general, the polymer/polvol compositions of the
present invention have lower viscosities than polymer/polyol compositions
having the same polymer content and polyol starting material and having
either lower or high acrylonitrile to styrene ratios. The viscosities of
the present compositions usually range from 500 to 15,000 5
centipoises at 25 degree C.
5 Preferably the composition consists essentially of from 45 to 75 wt.% of
the polyol and from 55 to 25 wt.% of the polymer. Figure I is a plot of the
wt.% of polymer/polyol compositions that pass through a 700 mesh screen vs.
the acrylonitrile/styrene weight ratio in the 10     10       acrylonitrile
styrene mixtures used to produce the compositions when the polyol   10
("Polyol I" described below) has a molecular weight of 5000. Figure 2 is a
plot of the wt.% of centrifugable solids in polymer/polyol compositions vs.
the acrylonitrile/styrene weight ratio in the acrylonitrile-styrene
mixtures used to produce the compositions when the polyol ("Polyol I"
described 15      below) has a molecular weight of 5000.
15 Fig. 3 is a plot of the viscosities (in centipoises at 25 degree C) of
polymer/polyol compositions vs. the acrylonitrile/styrene weight ratio in
the acrylonitrile-styrene mixtures used to produce the compositions when
the polyol ("Polyol I" described below) has a molecular weight of 5000. 20
Fig. 4 is a plot of the wt-% of acrylonityrile/styrene mixture used to
produce  20 polymer/polyol compositions vs. the acrylonitrile/styrene
weight ratio in the mixtures when the polyols ("Polyol I" and "Polvol III'
described below) have 



molecular weights of 5000. The wt-% of the mixture is based on the sum of
the weights of the mixtures and the polyols used to produce the
compositions. 25           Fig. 5 is a plot of the wt-% of polymer/polyol
compositions that pass through  25 700 mesh screen vs. the
acrylonityrile/styrene weight ratio in the acrylonityrile- styrene mixtures
used to produce the compositions when the polyol ("Polyol 11" described
below) has a molecular weight of 3000. Fig. 6 is a plot of the wt-%  of
centrifugable solids in polymer/polyol 30      compositions vs. the
acrylonitrile/styrene weight ratio in the acrylonitrile-     30 styrene
mixtures used to produce the compositions when the polyol ("Polyol II"
described below) has a molecular weight of 3000. Fig. 7 is a plot of the
viscosities (in centipoises at 25 degree C) of polymer/polyol compositions
vs. the acrylonitrile/styrene weight ratio in the acrylonitrile-styrene 35
mixtures used to produce the compositions where the polyol ("Polyol II"
35 described below) has a molecular weight of 3000. - Fig. -8 is a plot of
the wt-% of acrylonitrile-styrene mixtures used to produce polymer/polyol
compositions vs. the acrylonitrile/styrene weight ratio in the mixtures
when the polyols ("Polyol  II" and "Polyol VII" described below) have 40
molecular weights of 3000. The wt-% of the mixtures is based on the sum of
the    40 weights of the mixtures and the polyols used to produce the
compositions. Fig. 9 is a plot of the wt-% of acrylonitrile-stvrene mixture
used to produce polymer/polyol compositions vs. the acrylonitrile/styrene
weight ratio in the mixtures when the polyol ("Polyol VI" described below)
has a molecular weight of 45       2000. The wt-% of the mixture is based
on the sum of the weights of the mixtures  45 and the polyol used to
produce the compositions. Fig. 10 is a plot of the wt-% of
acrylonitrile-styrene mixtures used to produce polymer/polyol compositions
vs. the molecular weights of the polyols when the polyol molecular wight is
from  1500 to 6000. The wt-% of the mixture is based on 50        the sum
of the weights of the mixtures and the polyols used to produce the
50 compositions Fig. 11 is a plot of the wt-% of acrylonitrile-styrene
mixtures used to produce polymer/polyol compositions vs. the molecular
weights of the polvols when the polyol molecular weight is from 4500 to
1200. The wt-% of the mixture is based on 55       the sum of the weights
of the mixtures and the polyols used to produce the        55 compositions.
In order to provide compositions of the present invention having the
particle size indicated above, due regard must be given the
interrelationship of the compositional variables involved. Thus, the
breadth of the usable polymer content 60        (which corresponds
approximately to the wt-% monomer mixture used) depends        60 



on the molecular weight and chemical composition of the polyol and on the
weight ratio of acrylonitrile to styrene in the monomer mixture (which
corresponds approximately to the ratio of polymerised acrylonitrile to
polymerized styrene). 65      Greater latitude in terms of polymer content
is achieved with higher molecular weight polyols and with polyols
containing some ethylene oxide, whether           65    4
1,516,385                                     4 internally or at the end of
the polyol molecule as capping groups. Ethylene oxide capping groups are
preferred ever internal ethylene oxide groups, particularly in the case of
lower molecular weight polyols. Further, the breadth of the usable 5
acrylonitrile/styrene ratio range for a polyol of a given molecular weight
depends on the level of the polymer content. Generally, the higher the
polymer content, the  5 narrower the usable acrylonitrile/styrene range.
The functionality of the polyol does not appear to be an important variable
with regard to polymer particle size. By way of illustration, the following
interrelationships apply to polyols having molecular weights of 5000, 3000
and 2000, respectively. 10         A. For a glycerol-started triol
consisting of 86 wt.-% oxypropylene groups and  10 14 wt.-% oxyethylene
groups and having a molecular weight of about 5000, the usable
acrylonitrile/styrene weight ratio may vary between 90:10 and 60:40 when
the polymer content is no higher than about 25 wt.-% with a preferred
monomer range of 85:15 to 70:30. From 25 to 30 wt.-% polymer, the usable
acrylonitrile/ 15       styrene range with such a triol is between 90:10
and 70:30 with a preferred range of  15 85:15 to 75:25. At an
acrylonitrile/styrene weight ratio of 80:20, a polymer/polyol can be made
as high as 45 percent polymer or above with this triol. B. For a
glycerol-started triol consisting of oxypropylene groups and having a
molecular weight of about 3000, the acrylonitrile/styrene weight ratio may
vary 20      between about 90:10 and 60:40 for polymer contents of up to
about 20 wt.% with a  20 preferred range of 85:15 to 70:30. At an
acrylonitrile/styrene weight ratio of 80:20 an acceptable produce can be
made as high as 25 to 30 wt.% polymer using dipropylene glycol-started diol
consisting of oxypropylene groups and having a 25      molecular weight of
about 3000. C. For a dipropylene glycol-started diol consisting of
oxypropylene groups  25 and having a molecular weight of about 2000, the
acrylonitrile/stvrene weight ratio may vary between about 90:10 and 70:30
for a polymer content of up to about 20 percent with a preferred range of
85:15 to 75:25. At an acrylonitrile/styrene ratio of 80:20, a
polymer/polyol can be made as high as about 25 wt.% polymer when using 



30      such a diol.
30 In the above illustrations and elsewhere herein unless indicated
otherwise, the polyol molecular weights are number average molecular
weights calculated using equation (A) below based on the functionality of
the starter used to produce the polyol and the experimentally determined
hydroxyl number of the polyol. 35          The polyols employed in this
invention include both propylene oxide         35 homopolymers and
copolymers containing at least 55 At-% polymerized propylene oxide and up
to 45 wt-% of another polymerized alkylene oxide (e.g., ethylene oxide or
butylene oxide). Preferably, the polyol contains from 80 to 99 wt-%
polymerized propylene oxide and from 20 to I wt %  olymerized ethylene
oxide. 40  The polvols also contain residues of a starter such as, or
example, ethylene glycol,  40 dipropylene glycol, 1,3-dihydroxypropane,
1,3-dihydroxybutane, 1,4-dihydroxy- butane, 1,10-dihydroxydecane, glycerol,
1,2,4-trihydroxybutane, 1,1,1 -trimethylol- propane and hexanetriol. The
polyols have molecular weights of at least 2,000. Preferably, the polyol
molecular weights is from 2000 to 6000. With regard to the 45      particle
size of the polymer in a polymer/polyol composition made from a polyol,  45
the molecular weight of the polyol is the more important parameter compared
to the equivalent weight (e.g., there is no difference between a diol and
triol if the molecular weights are equal). The polyols employed in
producing the polymer/polyol compositions of this 50      invention can
have hydroxyl numbers which vary over a wide range. In general,   50 the
hydroxyl numbers of the polyols employed in the invention can range from
about 20, and lower, to about 150, and higher. The hydroxyl number is
defined as the number of milligrams of potassium hydroxide required for the
complete hydrolysis of the fully acetylated derivative prepared from I gram
of polyol. The 55       hydroxyl number can also be defined by the
equation:                           55 56.1 x 1000 x f OH=
(A) m.w. where OH = hydroxyl number of the polyol f - functionality of the
polyol; that is, the average number of hydroxyl groups per molecule of
polyol 60        .    m.w. = number average molecular weight of the polyol
60    1,516,385                                     5 The polyol employed
in producing a particular composition of this invention 



depends upon the end-use of the polyurethane product to be produced in that
the hydroxyl number is selected to result in flexible or semi-flexible
foams or elastomers when the polymer/polyol produced from the polyol is
converted to a polyurethane. The polyols preferably possess a hydroxyl
number of from 50 to 150  5 for semi-flexible foams and from 20 to 70 for
flexible foams. Mixtures of polyols can be used. The process used in
producing the polymer/polyol compositions of this invention involves
polymerizing the monomers in the polyol while maintaining a 10      low
monomer/polyol ratio throughout the reaction mixture during the
10 polymerization. These low ratios are achieved by employing process
conditions that provide rapid conversion of monomer to polymer. In
practice, a low monomer-polyol ratio is maintained, in the case of
semi-batch and continuous operation, by control of the temperature and
mixing conditions and, in the case of semi-batch operation, also 15
by slowly adding the monomers to the polyol. The temperature employed is
any  15 temperature at which the half life of the catalyst is no longer
than six minutes. The mixing conditions employed are those attained using a
back-mixed reactor (e.g., a stirred flask or stirred autoclave). These
reactors keep the reaction mixture relatively homogeneous and so prevent
localized high monomer/polyol ratios such 20       as occur in certain
tubular reactors (e.g., in the first stages of "Marco" reactors  20 when
these reactors are operated conventionally with all the monomer added to
the first stage). However, tubular reactors (e.g., Marco reactors) can be
employed if modified so that increments of the monomer are added to various
stages. When using a semi-batch process, the feed times can be varied (as
well as the 25      proportion of polyol in the reactor at the start versus
polyol fed with the monomer)  25 to effect changes in the product
viscosity. Generally, longer feed times result in high product viscosities
and may allow use of slightly broader acrylonitrile/styrene ranges for a
given polyol and polymer content. Residence times are not narrowly
critical, especially in continuous operation. 30           The crude
polymer/polyol compositions usually contain small amounts of     30
unreacted monomers. These residual monomers can be converted to additional
polymer by employing a two-stage operation. The temperature used in
producing polymer/polyol compositions in accordance with this invention is
any temperature at which the half life of the 35      catalyst is no longer
than six minutes (preferably no longer than from 1.5 to 2  35 minutes). The
half lives of the catalysts become shorter as the temperature is raised.
The maximum temperature used is not narrowly critical but should be lower
than the temperature at which significant decomposition of the reactants or
product occurs. By way of illustrations, azobisisobutyronitrile has a half
life of six 



40      minutes at 100 degree C.
40 In the process used to produce the polymer/polyols of this invention,
the monomers are polymerized in the polyol. Usually, the monomers are
soluble in the polyol. It has been found that first dissolving the monomers
in a minor portion of the polyol and adding the solution so formed to the
remainder of the polyol at 45      reaction temperature facilitates mixing
the monomers and the polyol and can    45 reduce or eliminate reactor
fouling. When the monomers are not soluble in the polyols, known techniques
(e.g., dissolution of the insoluble monomers in another solvent) can be
used to disperse the monomers in the polyol prior to polymerization. The
conversion of the monomers to polymers achieved by this 50      process is
remarkably high, (e.g., conversions of generally 85% to 95% of the  50
monomers are generally achieved). The ratio of acrylonitrile to styrene in
the polymer is always slightly lower than the ratio of acrylonitrile to
styrene monomer in the feed because the styrene tends to react slightly
faster than the acrylonitrile. For example, if acrylonitrile and 55
styrene monomers were fed at a weight ratio of 80:20, the resulting polymer
would  55 have an acrylonitrile/styrene weight ratio of about 79:21 or
78:22. While the present invention is directed to the use of an
acrylonitrile-styrene monomer system, it should be appreciated that minor
amounts of an additional monomer or monomers may be employed. However, in
such event, the relative 60      amount of acrylonitrile should remain
within the limits set forth herein.      60 The polymer/polyol compositions
of this invention are compositions of matter characterized by the
relatively high concentration of small particles of the polymer therein
such that essentially all of the polymer particles are 30 microns or less
in 60      65      %) through, successively, a 150-mesh wire screen with
average mesh openings of  65    6
1,516,385                                       6 about 105 microns and a
700-mesh wire screen with average mesh openings of about 30 microns when
diluted with isopropanol (470 grams composition and 940 grams isopropanol)
to reduce the viscosity. Usually the number average polymer particle size
is less than about one micron. 5  The polymers in the polymer/polyol
compositions of this invention are present  5 as discrete polymer particles
and reatively small agglomerates resulting from the coalescing of two or
more discrete particles and agglomerates in the polymer/ polyols. The term
"partizle size" as used herein refers to the number average size of these
discrete particles and agglomerates. The polymer/polyols are free of large 



10      polymer particles (large granules produced by the coalescing of
many discrete      10 particles) in an amount that would impair the
preparation, handling and utilization of the polymer/polyols. The
polymer/polyol compositions of this invention are stable dispersions such
that essentially al of the polymer particles remain dispersed on standing
over 15  extended periods of time of several months without showing any
significant         15 settling. This product stability is also confirmed
by the relatively small amount of material (cake) which is thrown down from
samples placed in laboratory centrifuges. However, the amount of cake
formed is a function of the molecular weight of the polyol. The cake which
is evident when the tube is inverted and free 20      polyol allowed to
drain off is not all polymer but also contains trapped polyol.   20 The
invention also provides elastonieric polyurethanes produced by reacting:
(a) a polymer/polyol composition of this invention and (b) an organic
polyisocyanate in the presence of (c) a catalyst for the reaction of (a)
and (b) to produce the polyurethane. The reaction can be performed in any
suitable manner 25      such as by the prepolymer or one-shot technique.
When the polyurethane is a        25 foam, the reaction mixture also
contains a blowing agent and usually contains a foam stabilizer. When the
polyurethane is a solid or microcellular elastomer, the reaction mixture
can also contain chain extenders. The organic polyisocyanates that are
useful in producing polyurethanes in 30      accordance with this invention
are organic compounds that contain at least two     30 isocyanate groups.
These compounds are well known in the art of producing polyurethane foams.
Suitable organic polyisocyanates include the hydrocarbon diisocyanates,
(e.g., the alkylene diisocyanates and the arylene diisocyanates) as well as
known triisocyanates and polymethylene poly(phenylene isocyanates). As 35
examples  of suitable  polyisocyanates  are  1,2-diisocyanatoethane,  1,4-
35 diisocyanatobutane, 2,4-diisocyanatotoluene, 2,6-diisocyanato  tolylene,
1,3- diisocyanato-o-xylene, 1,3-diisocyanato-m-xylene,
1,3-diisocyanato-p-xylene, 2,4- diisocyanato-1-chlorobenzene,
2,4-diisocyanato-1-nitrobenzene, 2,5-diisocyanato- 1-nitrobenzene,
4,4'-diphenylmethylene diisocyanate; 3,3'-diphenylmethylene and 40
diisocyanate; and polymethylene poly(phenyleneisocyanates) having the
formula:     40 NCO [err] wherein x has an average value from 1.1 to 5
inclusive (preferably from 2.0 to 3.0). The catalysts that are useful in
producing polyurethane in accordance with this invention include: tertiary
amines such as bis(dimethylamino ethyl) ether, 45     trimethylamine,
triethylamine, N-methylmorpholine, N-ethylmorpholine, N,N-         45
dimethylethanolamine,    N,N,N',N'-tetramethyl- 1,3-butanediamine 



triethanolamine, 1,4-diazabicyclo[2.2.2]octane, and pyridine oxide, and
organotin compounds such as dialkyltin salts of carboxylic acids, e.g.
dibutyltin diacetate, dibutyltin dilaurate, dibutyltin  maleate,
dilauryltin diacetate and dioctyltin 50      diacetate. Similarly, there
may be used a trialkyltin hydroxide, dialkyltin oxide.  so dialkyltin
dialkoxide, or dialkyltin dichloride. Examples of these compounds include
trimethyltin hydroxide, tributyltin hydroxide, trioctyltin hydroxide,
dibutyltin oxide and dioctyltin dichloride. The catalysts are employed in
small amounts, for example, from 0.001 per cent to 5 per cent based on
weight of the 55    reaction mixture. 55 The blowing agents useful in
producing polyurethane foams in accordance with this invention include
water and halogenated hydrocarbons such as trichloro- monofluoromethane,
dichlorodifluoromethane,   dichloromonofluoromethane, dichloromethane,
trichloromethane,  1,1-dichloro-l;-fluoroethane,  1,1,2-    7
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trichloro-1,2,2-trifluoromethane,  hexafluorocyclobutane  and  octafluoro-
butane. Another class of blowing agents include thermally-unstable
compounds which liberate gases upon heating, such as N,N'-dimethyl-
[err]-dinitrosoterephthafamide. The generally preferred method of foaming
for 5    producing flexible foams is the use of water or a combination of
water plus a  5 fluorocarbon blowing agent such as
trichloromonofluoromethane. The quantity of blowing agent employed will
vary with factors such as the density desired in the foamed product. The
foam stabilizers useful in producing polyurethane foams in accordance 10
with this invention include "hydrolyzable" polysiloxane-polyoxyalkylene
block  10 copolymer such as the block copolymers described in United States
Patent Specifications Nos. 2,834,748 and 2,917,480. Another useful class of
foam stabilizers are the  "non-hydrolyzable"  polysiloxane-polyoxyalkylene
block copolymers such as the block copolymers described in United States
Patent 15       Specification No. 3,505,377; and British Patent
Specifications Nos. 1,220,471 and  15 1,341,028. The extenders useful in
producing microcellular polyurethane elastomers in accordance with this
invention include aromatic polyamines and aromatic glycols. Illustrative of
suitable hindered aromatic polyamines are 3-chloro-4,4'-diamino- 20
diphenylmethane, 4,4'-methylene bis (2-chloroaniline), cumene diamine,
toluene  20 



diamine, and dichlorobenzidine. Illustrative of the aromatic glycols are
reaction products of alkylene oxides with aromatic amines or alcohols
having two active hydrogens, especially reaction products of alkylene
oxides with di[hydroxyalkoxyl aryl compounds and primary amino aryl
compounds: The preferred aromatic 25       glycols are the reaction
products of ethylene oxide and aniline. Other extenders  25 - that may be
used include ethylene oxide and propylene oxide adducts of bisphenol A
("PLURACOL (Registered Trade Mark)-P-245") or the propylene oxide adducts
of aniline ("C-100"). Still other useful extenders are butane diol,
ethylene glycol, diethylene glycol, propylene glycol and dipropylene
glycol. 30            Polyurethanes produced in accordance with this
invention are useful in the  30 applications in which polyurethanes made
from conventional polymer-polyol compositions are employed and are
particularly useful as arm rests, crash pads, mattresses, and automobile
bumpers. The following Examples illustrate the present invention:
DEFINITIONS 35         As used in the Exampies appearing below. the
following designations,..      35 symbols, terms and abbreviations have the
indicated meanings. "Theoretical molecular weight" of a polyol denotes a
molecular weight calculated using equation (A) above based on the
functionality of the starter used to produce the polyol and the
experimentally determined hydroxyl number of the 40     polyol.
40 "Experimentally determined molecular weight" of a polyol denotes a
molecular weight calculated using equation (A) above based on the
experimentally determined functionality and hydroxyl number of the polyol.
"Molecular weights" of polyols are number average molecular weights: either
45  theoretical or experimental.
45 "Triol" or "Diol" denotes the nominal functionality of a polyol based on
the functionality of the starter. Actual polyol functionalities are
somewhat lower (3 to 20% lower) than with nominal functionality because of
the presence of some amount of lower functionality material produced by
side reactions. These side 50      reactions are more significant the
higher the molecular weight of the polyol being  50 "Polyol I"   A
polyalkylene oxide triol produced from propylene and ethylene oxides and
glycerine and having theoretical number average molecular weight of 5000
and an experimentally determined number 55                  average
molecular weight of about 4300. The alkylene oxide units    55 are present
primarily in blocks and the primary OH content is about 75%. The ethylene
oxide is used to "cap" the triol. Based on its alkylene oxide content, this
triol contains 85 wt-% [err] and 



15 wt- % [err]    8                                   1,516,385
8 "Polyol II"  A polypropylene oxide triol produced from propylene oxide
and glycerine and having a theoretical number average molecular weight of
about 3,000. "Polyol III" A polypropylene oxide triol produced from
propylene oxide and 5                 glycerine and having a theoretical
number average molecular     5 weight of about 5000 and an experimentally
determined number average of about 4200. "Polyol IV" A polypropylene oxide
triol produced from propylene oxide and glycerine and having a theoretical
number average molecular weight 10                  of about 6000.
10 "Polyol V"  A polypropylene oxide diol produced from propylene oxide and
dipropylene glycol and having a theoretical number average molecular weight
of about 1000. "Polyol VI" A polypropylene oxide diol produced from
propylene oxide and dipropylene glycol and having a theoretical number
average     15 molecular weight of about 2000. "Polyol VII" A polypropylene
oxide diol produced from propylene oxide and dipropylene glycol and having
a theoretical number average molecular weight of about 3000. 20
"PolyolVIII"A polypropylene oxide-triol produced from propylene oxide and
20 glycerine and having a hydroxyl number of 650. "AIS" or "A:S" denotes
the weight ratio of acrylonitrile to styrene. "Calc" denotes calculated.
"cps" denotes centipoises. 25  "gi" denotes grams.
25 "hr" denotes hour. "Parts" denotes parts by weight. "Poly A" denotes
polyacrylonitrile. "Poly S" denotes polystyrene. 30  " ppm" denotes parts
by weight per million parts by weight.               30 "pli" denotes
pounds per linear inch. "TDI" a mixture of 80% 2,4-tolylene diisocyanate
and 20%  2,6-tolylene diisocyanate. 



"wt-%" denotes percent by weight. 35      "VAZO-64" or "VAZO" denotes
2,2'-azo-bis-isobutyronitrile.                35 "%" denotes percentage by
weight unless otherwise stated. "*" denotes a comparative Example and not
an Example of this invention. FILTERABILITY The compositions of this
invention are essentially free of polymer particles 40  having diameters
over 30 microns. A composition meets this criteria if over 99  40 wt.% of
the composition passes successively through a 150-mesh screen and a 700
mesh screen in the following test. A 470 gram sample of the    9
1,516,385                                      9 composition being tested
is diluted with 940 grams of isopropanol to reduce viscosity effects. The
diluted sample is passed through a 2.4 square inch ISO mesh screen and then
through a 2.4 square inch 700 mesh screen. (The screens are cleaned, dried
and weighed before the test.) Then the screens are washed with 5
isopropanol to remove any polyol, dried and weighed. The difference between
the  5 final and initial screen weights corresponds to the amount of
polymer that did not pass through the screens. The 150-mesh screen has a
square mesh with average mesh opening of 105 microns and it is a "Standard
Tyler" 150 square mesh screen. The 700-mesh screen is made with a Dutch
twill weave having average mesh 10     openings of 30 microns and is
described in Bulletin 46267-R of the Ronningen-  10 Petter Company of
Kalamazoo, Michigan. 10                                  CENTRIFUGABLE
SOLIDS The polymer/polyol composition is centrifuged for about 24 hours at
about 3000 revolutions per minute and 1470 radial centrifugal "g" force.
Then the 15      centrifuge tube is inverted and allowed to drain for four
hours. The non-flowing  15 cake remaining at the bottom of the tube is
reported as wt. % of the initial weight of the composition tested. EXAMPLES
I to 47 Examples I to 46 were conducted continuously in a tank reactor
fitted with t 20      baffles and an impeller. The feed components were
pumped to the bottom of the  20 reactor continuously after going through an
inline mixer to assure complete mixing of the feed components before
entering the reactor. The internal temperature of the reactor was
controlled to within one degree Centigrade by controlled heating or cooling
to the outside of the reactor. The contents of the reactor were well 25
stirred. The product from the top of the reactor flowed out the top of the
reactor  25 



continuously through a back pressure regulator. [The regulator was adjusted
to give some positive back pressure in the reactor.] Then the product
flowed through a water cooled tubular heat exchanger to a product receiver.
Portions of the crude product were vacuum stripped at 2 millimeters
pressure and 120 to 130 degree C for 30        testing. Conversions were
determined from analysis of the amount of unreacted  30 monomers present in
the crude product before stripping. In run 47 the product from the top of
the reactor was heated further in a second stage reactor to increase the
conversion of monomer to polymer. 25                The experimental
conditions and results of Examples I to 47 are tabulated in 35      Tables
A to H below. Since 100% of the compositions produced in Examples I to  35
40 and 43 to 47 passed through the 150-mesh screen in the Filterability
Test, only the % that passed through the 700-mesh screen are shown in
Tables A to H.    10                                       1,516,385 [err]
10                                                  1,516,385 [err]
1,516,385                                  12 12 [err]    12       13
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Example  -                                                   24       25*
26*       27* Reaction Temperature, C              120       120       120
120 Wt. %"VAZO" in Feed  -                0.41      0.40      0.41
0.44 Monomer Content In Feed, Wt. %        18.3      18.1      13.4
8.7 Ratio of Acrylonitrile to Styrene     90/10     50/50     50/50
5O.50 Polyol Feed Rate, gm/hr.              2244      2264      2352
2366 Polyol                               II        II        II.        II
Monomer Feed Rate, gm/hr.             503       500       363       226
Polymer In Product By Calc. - Poly A, %               14.4      7.6
5.3       3.2 Poly [err] %               1.7       8.2       5.8       3.8
Total, %                           16.1      15.8      11.1      7.0 A/S
Ratio                          89/11     48/52     48/52     46/54 Product
Properties Viscosity (Hoeppler) at 25 degree C, cps  1,497     948
823       726 Filterability - % through 700-mesh    100    14         100
100 Centrifugable solids, %           40.9      12.7      6.2       1.5
TABLE F Example                                28        29*       30*
31* Reaction Temperature,  degree C               120       120       130
120 Wt. % "VAZO" in Feed                   0.40      0.40      0.41
0.41 Monomer Content in Feed, Wt. %          25.9      31.2      36.5
27.6 Ratio of Acrylonitrile to Styrene      80/20     80/20     80/20
70/30 Polyol Feed Rate, gm/hr.               2004      1897      876
1980 Polyol                                 VII       VIl       VII
VII Monomer Feed Rate, gm/hr.              702       860       512
754 Polymer In Product By Calc. - Poly A, %                 18.7      23.0
28.1      17.3 Poly S,%                 5.0       6.1       7.3       8.0
Total, %                                    23.7      29.1      35.4
25.3 A/S Ratio                           79/21     79/21     79/21
68/32 Product Properties Viscosity (Hoeppler) at 25 degree C, cps.  1.549
2,112     3,447     1,927 Filterability - % through 700-mesh  100       36
6.2       1.9 Centrifugable solids, %             3.7       10.1      13.3
14.3    



1,516,385                                            15 [err]    16
1 516 385                             16 [err]    17
1,516,385 EXAMPLES 48 to 54 The reactor used in these Examples was a tank
equipped with an agitator and baffles. The reactor was pressurized in order
to minimize the volatilization of the monomers and the reactor was
accordingly equipped with a back-pressure valve. The reactor.was operated
in a continuous manner and the contents of the reactor  5 were well
stirred. The polyol used was Polyol 1. Residual monomers in the product
were determined and the residual monomers were stripped off under vacuum at
120-130C before the product was analyzed for viscosity, etc. Other reaction
conditions were: 120 degree C, 0.5 wt-% catalyst, and 32 wt-% monomer in
the feed. 10     Observation about the individual Examples are as follows:
10 Example 48: This Example was not completed because of high product
viscosity and solids in the product which plugged off the effluent back
pressure valve. Equilibrium conditions were not achieved. Only a small
amount of product was collected before the run was terminated. A small
amount of product was 15     stripped and analyzed.
15 Example 49: The flow of starting materials and product was stopped long
enough to clean the back pressure valve after Example 48. Example 49 was
started with a 90/10 A/S ratio. The reactor was not opened until after
Example 50. The product under the conditions of Example 49 was quite seedy.
20
20 Example 50: Without stopping the flow of starting materials and product,
the monomer ratio was changed to 80/20. An obvious improvement was visible
in the product. This improvement was even more striking considering the
heavy buildup of polymer found when the reactor was opened after Example
50. The reactor was 25     found half full of a polymer slush in the bottom
which probably was produced  25 during Example 48 and possibly Example 49.
The reactor was cleaned after Example 50. 



Examples 51 to 54: This series of Examples were conducted without any
intervening shutdowns. Operation was good, without any problems of polymer
30     buildup.
30 The experimental conditions and results of Examples 48 to 54 are
tabulated in Tables I and J below:    18
1,516,385 [err]    19
1,516,385                                                   19 [err]    20
1 516 385                          20 The usable ranges of polymer contents
(wt-% monomers) and acrylonitrile/ styrene ratios of the compositions of
the above Examples and other polymer/ polyol compositions are shown for
clarification in the attached figures for various molecular weight polyols.
The numbers beside the data points in these figures refer to compositions
produced in the correspondingly numbered Examples and each symbol "X"
denotes a polymer/polyol composition that does not correspond to any of the
numbered Examples. In the Figures, the composition produced as described in
Example III-D of United States Patent Specification No. 3,832,201 is
designated "III-D", the      10 produced as described in Example VII of
United States Patent Specification No. 3,823,201 is designated "VII", the
composition produced as described in Example 4-V of Belgian Patent
Specification No. 788,155 is designated  "4-V", the composition produced as
described in Example I of British Patent Specification No. 1,321,679 is
designated "BPS-1" and the composition     15 as described in Example 4 of
British Patent Specification No. 1,321,679 is designated "BPS  4". In
Figures 4, 8, 9, 10 and 11, shaded areas A, B, C, D and E represent
compositions having A:S, polymer content and polyol molecular weight 20
interrelationships which result in improved polymer/polyol compositions in
20 



accordance with the present invention. Figure 10 is a composite of the
limits shown in Figures 4,8  and 9. In Figures 4, 8 and 9, the areas below
both the shaded area and the curve define compositions having satisfactory
properties but no critical compositional 25     interrelationships. The
same is true for the area below the lower curve in Figures  25 10 and 11.
Figures 1 to 3 are plots of data from Examples I to 7 (summarized in Table
A) and show the effect of varying the acrylonitrile/styrene (A:S) ratio
between 90:10 and 60:40 at a monomer content in the feed of about 31
percent and with Polyol I 5000 molecular weight). There was sharp maximum
in percent of product through               30 700-mesh screen at A:S
ratios of 85:15, 80:20, and 75:25 as shown in Figure 1. There was minimum
in percent centrifugable solids as shown in Figure 2 and a minimum in
viscosity at 80:20 A:S ratio as shown in Figure 3. Figure 4 is a plot of
data from Examples 8 to 13 (summarized in Table B) and 35      shows the
effect of increasing the monomer content in the feed at an A:S ratio of
35 80:20 and with Polyol I. There was a complete passage of product (100%)
through 700-mesh screen as the percent monomer in the feed was increased to
46% as shown in Figure 4. There was a relatively small increase in
centrifugable solids. Product viscosity increases with polymer content, but
is minimized at a given 40       polymer content by the use of an 80:20 A:S
ratio.                            40 Figure 4 also has a plot of data from
Examples 14 to 18 (summarized in Table C) where an all propylene oxide
polyol (Polyol III) was used in contrast to the ethylene oxide capped
polyol (Polyol I) used in Examples I to 13. Figures 5 to 8 are plots of
data from Examples 19 to 23 (summarized in Table 45             D) and show
the effectof varying the A:S ratio between 90:10 and 50:50 at a      45
monomer content of about 21 percent with Polyol II which is an all
propylene oxide polyol of about 3000 molecular weight. There was a maximum
in percent through 700-mesh screen (Figure 5) and minima in centrifugable
solids (Figure 6) and product viscosity (Figure 7). 50               Figure
8 is also a plot of data from Examples 24 to 27 (summarized in Table E)  50
and helps define the limits of A:S ratio and polymer content for Polyol II.
Figure 8 is also a plot of data from Examples 28 to 31 (summarized in Table
F) and shows a 3000 molecular weight diol (Polvol VII) versus the 3000
molecular weight triol (Polyol II) used in Examples 19 to 27. 55
Figure 9 is a plot of data from Examples 32 to 40 (summarized in Table G)
55 which weremade using a 2000 molecular weight diol (Polyol VI) Examples
41 and 42 (summarized in Table H) show that the use of a 1000 molecular
weight diol (Polyol V) does not result in the production of an improved 



polymer/polyol composition such as results from the use of a polyol having
a molecular weight of at least 1500 as required in the  present invention.
60 Examples 43 to 46 (summarized in Table H) show the use of a particularly
high molecular weight polyol (Polyol IV). Figures 10 and 11 define the
percent monomer and polyol molecular weights that result in improved
compositions of this invention. With reference to Fig. 10, 65
the compositions of this invention produced from relatively low molecular
weight  65    21                                    1,516,385
21 polyols (e.g., polyols having molecular weights from 1500 to 2500) are
relatively stable as compared to compositions produced from such polyols
but employing A:S ratios outside the present invention. With reference to
Figs. 10 and 11, the compositions of this invention produced from
relatively high molecular weight 5       polyols (e.g., polyols having
molecular weights of at least 4500 and preferably from  5 4500 to 12,000)
have relatively less "scrap" and lower viscosities as compared to
compositions produced from such polyols but employing A:S ratios outside
the present invention. These latter improvements are particularly
noticeable at A:S ratios of 80:20. Moreover, the compositions of the
invention produced from such 10     higher molecular weight polyols result
in polyurethanes having improved      10 elongation and resistance to tear.
EXAMPLES 55 to 72 Examples 55 to 72 were conducted to compare the
properties of polyurethane elastomers produced from prior art
polymer/polyol compositions (Examples 55 to 65) with the properties of
polyurethane elastomers produced from polymer/polyol  15 compositions of
this invention (Examples 66 to 72). The polymer/polyols used in Examples 55
to 65 had been produced from Polyol I and had the polymer composition shown
in Table K. The polymer/polyols used in Examples 66 to 72 were produced as
described above in Examples  8,9,3,10, 11, 12 and 13 20      respectively.
20 The polyurethane elastomers were produced from the following starting
materials. Material                Amount Polymer/polyol          1.0
equivalent Quasi-prepolymer[err]    2.1 equivalent
25 Extender[err]             1.0 equivalent Stannous octoate      0.05 part



(1) The reaction product of seven moles of TDI and one mole of Polyol VIII
having 30.7 wt-% free isocyanate groups. 30      (2) The reaction product
of 2.4 moles of ethylene oxide and I mole of aniline  30 having a hydroxyl
number of 565. The polymer/polyol, extender, and catalyst were charged to a
500 ml 4-necked flask equipped with a stirrer, thermometer, vacuum inlet
and heating mantle. This mixture was degassed (vacuum pump, about 1.0 mm
Hg) for 30 minutes at 35      40 45 degree C, the vacuum broken and the
quasi-prepolymer added. Vacuum was         35 reapplied an additional 30
seconds and the liquid mixture so produced was poured into heated (about 40
degree C) glass molds previously coated with  "Hysol" mold release agent.
The molds were then clamped and the elastomer cured in the oven for 16
hours at 100 degree C. 40          Physical properties of the polyurethane
elatomers so produced are tabulated  40 in Table K below. The properties of
the compositions having 50:50 and 80:20 A:S ratios at a given polymer
content are comparable. However, the former compositions are often
difficult to produce and use due to large granule formation. This invention
as exemplified above thus provides readily processable 45
polymer/polyol compositions that contain over 20 wt.% of an
acrylonitrile-styrene  45 polymer that can be used to produce polyurethane
foams having relatively high load-bearing properties and solid
polyurethanes having relatively high moduli. the exemplified invention
provides stable polymer/polyol compositions that contain relatively low
molecular weight polyols and that have 50      relatively low viscosities
at given polymer contents and polyol molecular weights.  50    22
1 516 385 [err]    23    1,516,385 WHAT WE CLAIM  IS:- 1. A liquid
polymer/polyol composition consisting essentially of: (I) from 45 to less
than 80 wt.% of a polyoxypropylene polyol having a molecular weight (as 5
hereinbefore defined) of at least 2,000 and (2) from 55 to over 20 wt.% of
an acrylonitrilc-styrene polymer consisting essentially of: (a) from 60 to
90 wt.% of  5 polymerised acrylonitrile and (b) from 40 to 10 wt.% of
polymerised styrene, the 



polymer being in the form of particles that are stably dispersed in the
polyol, the composition being essentially free of polymer particles have
diameters over 30 microns, the composition having been produced by
polymerising a monomer mixture of acrylonitrile and styrene in the polvol,
and the composition being a  10 composition other than: (A) a composition
produced from 60 wt.% of a polyol having a molecular weight (as
hereinbefore defined) of about 4,000 produced by the addition of 87 parts
by weight of propylene oxide and 13 parts by weight of ethylene oxide to
propylene glycol and 40 wt.% of a mixture of 80 wt.% 15      acrylonitrile
and 20 wt.% styrene; and (B) a composition produced from 70 wt % of a
polyol having a molecular weight (as hereinbefore defined) of about 4,000
produced by the addition of 87 parts by weight of a propylene oxide and 13
parts by weight of ethylene oxide to propylene glycol and 30 wt.% of a
mixture of 80 wt.% of acrylontrile and 20 wt.% styrene. 20          2. A
composition as claimed in claim I wherein the polyol has a molecular    20
weight (as hereinbefore defined) of about 3,000 and wherein (i) the wt.% of
the monomer mixture, based on the sum of weights of the mixture and the
polyol used to produce the composition, and (ii) the weight ratio of
acrylontrile to styrene in the monomer mixture are such that a plot of (i)
versus (ii) would fall in area B of 25  Figure 8 of the accompanying
drawings.                                          25 3. A composition as
claimed in claim I or claim 2 wherein the composition consists essentially
of from 45 to 75 wt.% of the polyol and from 55 to 25 wt.% of the polymer.
30          4. A liquid polymer/polyol composition consisting essentially
of: (1) from 45 to less than 80 % wt.% of a polyoxypropylene polyol having
a molecular weight (as    30 hereinbefore defined) of about 5,000 and (2)
from 55 to over 20 wt.% of an acrylonitrile-styrene polymer consisting
essentially of. (a) from  60 to 90 wt %   of polymerised acrylonitrile and
(b) from 40 to 10 wt.% of polymerised styrene. the 35       polymer being
in the form of particles that are stably dispersed in the polyol, the
composition being essentially free of polymer particles having diameters
over 30  35 microns, the composition having been produced by  polymerising
a monomer mixture of acrylonitrile and styrene in the polyol and the
composition having (i) a wt.% of the monomer mixture, based on the sum of
weights of the mixture and the polyol used to produce the composition, and
(ii) a weight ratio of acrylonitrile to styrene in the monomer mixture are
such that a plot of (i) versus (ii) would fall in  40 area A of Figure 4 of
the accompanying drawings. A liquid polymer/polyol composition consisting
essentially of: (1) from 45 to less than 80 wt.% of a polyoxypropylene
polyol having a molecular weight (as hereinbefore defined) of about 2,000
and (2) from 55 to over 20 wt.% of an 



45    acrylonitrile-styrene polymer consisting essentially of: (a) from 60
to 90 wt.%  of polymerised acrylonitrile and (b) from 40 to 10 wt.%  of
polymerised styrene, the polymer being in the form of particles that are
stably dispersed in the polyol, the composition being essentially free of
polymer particles having diameters over 30 microns, the  composition having
been produced by polymerising a monomer 50      mixture of acrylonitrile
and styrene in the polyol and said composition having (i)a wt.% of the
monomer mixture, based on the sum  of weights of the mixture and the polyol
used to produce the composition, and (ii) a weight ratio of acrylonitrile
to styrene in the monomer mixture are such that a plot of (i) versus (ii)
would fall in area C  of Figure 9 of the accompanying drawings. 55
6. A  liquid polymer/polyol composition consisting essentially of: (l) from
45 to  55 lesss than 80 wt.% of a polyoxypropylene polyol having a
molecular weight (as hereinbefore defined) of at least 2,000 and (2) from
55 to over 20 wt.% of an acrylonitrile-styrene polymer consisting
essentially of: (a) from  60 to 90 wt%  of polymerised acrylonitrile and
(b) from 40 to 10 wt.% of polymerised styrene, the 60  polymer being in the
form  of particles that are stably dispersed in the polyol, the  60
composition  being  essentially free of polymer particles have diameters
over 30 microns, and the composition having been produced by polymerising a
monomer mixture of acrylonitrile and  styrene  in the  polyol, (i) the wt.%
of the  monomer mixture, based  on  the  sum  of weights of the  mixture
and  the  polyol used  to 65      produce the composition and (ii) the
molecular weight of a polyol being such that a  65    24
1,516,385 plot of (i) versus (ii) would fall in area D of Figure 10 of the
accompanying drawings, except for points BPS-1 and BPS-4 in the said area.
7. A liquid polymer/polyol composition consisting essentially of: (I) from
45 to less than 80 wt .% of a polyoxvpropylene polyol having a molecular
weight (as 5  hereinbefore defined) from 2,000 to 2,500 and (2) from 55 to
over 20 wt.% of an  5 acrylonitrile-styrene polymer consisting essentially
of: (a) from 60 to 90 wt.% of polymerised acrylonitrile and (b) from 40 to
10 wt.% of polymerised styrene, the polymer being in the form of particles
that are stably dispersed in the polyol, the composition being essentially
free of polymer particles having diameters over 30 10       microns and the
composition having been produced by polymerising a monomer     10 mixture
of acrylonitrile and styrene in the polyol; (i) the wt.% of the monomer
mixture, based on the sum of weights of the mixture and the polyol used to
produce the composition and (ii) the molecular weight of a polvol being
such that a 



plot of (i) versus (ii) would fall in area D of Figure 10 of the
accompanying 15      drawings.
15 8. A liquid polymer/polyol composition consisting essentially of: (I)
from 45 to less than 80 wt.% of a polyoxypropylene polyol having a
molecular weight (as hereinbefore defined) of at least 2,000 and (2) from
55 to over 20 wt.% of an acrylonitrile-styrene polymer consisting
essentially of (a) from 60 to 90 wt.% of 20       polymerised acrylonitrile
and (b) from 40 to 10 wt.% of polymerised styrene, the  20 polymer being in
the form of particles that are stably dispersed in the polyol, the
composition being essentially free of polymer particles having diameters
over 30 microns, and the composition having been produced by polymerising a
monomer mixture of acrylonitrile and styrene in the polyol; (i) the wt.% of
the monomer 25  mixture, based on the sum of weights of the mixture and the
polyol used to    25 produce the composition and (ii) the molecular weight
of the polyol being such that a plot of (i) versus (ii) would fail in area
E of Figure 11 of the accompanying drawings. 9. A liquid polymer/polyol
composition consisting essentially of: (1) from 45 to 30      less than 80
wt.% of a polyoxypropylene polyol having a molecular weight (as      30
hereinbefore defined) of from 4,500 to 12,000 and (2) from 55 to over 20
wt.% of an acrylonitrile-styrene polymer consisting essentially of: (a)
from 60 to 90 wt.% of polymerised acrylonitrile and (b) from 40 to 10 wt.%
of polymerised styrene, the polymer being in the form of particles that are
stably dispersed in the polyol, the 35      composition being essentially
free of polymer particles having diameters over 30  35 microns and the
composition having been produced by polymerising a monomer mixture of
acrylonitrile and styrene in the polyol; (i) the wt.% of the monomer
mixture, based on the sum of weights of the mixture and the polyol used to
produce the composition, and (ii) the molecular weight of a polyol being
such that 40      a plot of (i) versus (ii) would fall in area E of Figure
II of the accompanying   40 drawings. 10. A composition as claimed in claim
I wherein the polyol has a molecular weight from 4500 to 12,000. 11. A
composition as claimed in any one of the preceding claims wherein the 45
polyol is derived from a propylene oxide homopolymer or from a copolymer
45 containing at least 55 weight per cent of polymerized propylene oxide
and up to 45 weight percent of another polymerized alkylene oxide. 12. A
composition as claimed in claim 11 wherein the polvol contains from 80 to
99 weight percent of polymerized propylene oxide and from 20 to I weight 50
percent of polymerized ethylene oxide.
50 13. A composition as claimed in claim  I substantially as hereinbefore 



described in any one of Examples 2 to 4,8 to 13, 16,
18,20,21,24,28,32,33,35,39, 40, 44, 57 or 51. 14. A method for preparing a
composition as claimed in any one of the 55       preceding claims which
comprises polymerizing the acrylonitrile and the styrene  55 monomers in
the presence of the polyol and a catalyst under conditions such that rapid
conversion of the monomers to a polymer is achieved and at a temperature
such that the half-life of the catalyst is no longer than six minutes. 15.
A method as claimed in claim 14 wherein the catalyst is
azobisisobutyronitrile.
60 16. A method as claimed in claim 14 substantially as hereinbefore
described in any one of Examples 2 to 4, 8 to 13,
16,18,20,21,24,28,32,33,35,39,40,44,47 or 17. A composition as claimed in
claim  I when prepared by a method as 65       claimed in any one of claims
14 to 16.                                           65    25
1,516,385                                     25 18. A process from
producing an elastomeric polyurethane which comprises reacting (a) a
polyiner/polyol composition as claimed in any one of claims I to 13 or
claim 17 and (b) an organic polyisocyanate in the presence of (c) a
catalyst for the reaction of (a) and (b). 5           19. A process as
claimed in claim 18 substantially as hereinbefore described in  5 any one
of Examples 66 to 72. 20. An elastomeric polyurethane when produced by a
method as claimed in claim 18 or claim 19. 21. An arm rest, crash pad,
mattress or automobile bumper when made from 10      or comprising an
elastomeric polyurethane as claimed in claim 20.                10 BOULT,
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IPQ. Printed for Her Majesty's Stationery Office by the Courier Press,
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