
EP 0 177 188 B1 Description The present invention relates to foamed
particles of homopolymers and copolymers of propylene. Propylene polymers
have excellent heat resistance, chemical resistance, and rigidity, and have
further 5 excellent properties which polystyrene and polyethylene do not
have. Polystyrene and polyethylene are widely used as raw materials to make
foamed substances in various fields, In which their properties are
respectively exhibited. However, propylene-type polymers, although having
the above-mentioned excellent properties, have not been fully utilized for
making foamed particles. We have therefore Investigated raw materials for
obtaining foamed substances which have a chemical 10 resistance and
flexibility substantially equal to those of foamed polyethylene, and
further having high heat resistance which cannot be attained by
polyethylene or polystyrene-type foamed substances, and methods for
manufacturing foamed particles from such materials. EP-A-0071981 describes
particles of a polypropylene resin which have been foamed with a volatile
blowing agent; the resin used can be, e.g. conventional propylene
homopolymer or a random copolymer 15 of propylene and ethylene, and is
preferably cross-linked; such polymers have high stereo-regularity.
EP-A-0144039 was published on 12 June 1985, after the priority date of the
present application and describes particles of a non-cross-linked
polypropylene resin derived from a non-cross-linked random copolymer of
propylene and an [err]-olefin having a heat of crystallisation of 5 to 15
cal/gram and having a high temperature peak in their differential scanning
calorimetry curve. 20    Both type of prior particles are used by being
heated in a mold to make foamed shaped articles. In the present invention,
specific types of propylene resin are used which are different in crystal
structure from those used previously. By using propylene-type polymers as
defined by the present invention, foamed particles in which the excellent
properties of polypropylene are fully exhibited and which are satisfactory
in blowing control are 25 obtained. The present invention is directed to
foamed particles of propylene-type polymer of substantially non-crosslinked
type, wherein specific propylene type polymer particles have a Melt Index
(Ml) of from 0.1 to 20 and are foamed with the use of an evaporation type
blowing agent. Foamed substances according to the present invention can be
widely used in various fields by utilizing 30 their excellent heat
resistance, chemical resistance and impact resistance; that is, the foamed
substances can be used as various materials such as, for example, heat
insulating materials for steam pipes, etc. which require heat resistance,
cushioning materials for various machines which have a risk of adhesion or
flow-out of oil-like matter; and protective materials for various
large-size machines. Heretofore, it has been considered that cross-linking
by electron beams or peroxide is indispensable 35 for high-blowing of
polypropylene In view of the known properties of foamed polyethylene. This
Is because, generally speaking, the melt viscoelasticity of polypropylene
is considerably reduced at a temperature above its melting point, as Is
that of polyethylene, and there are difficulties in the control of the
blowing since its ability to hold an evaporation-type blowing agent is
lower than that of polystyrene. Accordingly, the control of crosslinking Is
indispensable for blowing resins at a high temperature 40 above the melting
point of the resins by means of a decomposition type blowing agent such as
azodicarbonamide. Generally, when blowing is carried out with an
evaporation-type blowing agent, the blowing is conducted at a temperature
relatively lower than when using a decomposition type blowing agent, but
the blowing ability is determined by the balance between the pressure of
gas due to evaporation of the blowing 45 agent and the visco-elasticity of
the polymer being foamed. Namely, if the viscoelasticity of the polymer is
excessively low at its blowing temperature, the material cannot resist the
gas pressure so thatthe blowing cannot be performed at a high
multiplication factor since 



much of the blowing agent is lost, and also, coarse foam is produced. On
the other hand, in the case of an excessive viscoelasticity, the amount of
deformation of the resin is small so that blowing at a high 50
multiplIcation factor also cannot be performed. In order to obtain separate
foamed particles having a high blowing multiplication factor, the resin
should have a suitable viscoelasticity at Its blowing temperature. For ease
of control of blowing, the temperature range in which a suitable
viscoelasticity is exhibited should be wide. We have therefore studied the
blowing of propylene-type polymer particles with the use of evaporation 55
type blowing agents, and have found that highly foamed substances can be
obtained with a satisfactory controllability of blowing without any
crosslinking being applied, by selecting initial polymers, referred to
herein as base materials, which have suitable viscoelastic properties in
the vicinity of the blowing temperature. Generally, since homopolypropylene
has a high melting point of above [err], and also has a very high
viscoelasticity in comparison with that of polyethylene at a temperature
below the melting point, 50 it Is not so practical to blow this polymer at
about its melting point since a considerably high pressure is necessary.
Accordingly, in view of the above-mentioned consideration, the invention
provides particles of a polymer which have been foamed with volatile
blowing agent and are not cross-linked, characterised in that the polymer
has a Melt Index of 0.1 to 20 and is of one of the following propylene
polymers obtainable by polymerisation in a gaseous medium under conditions
that the gas is not liquefied in the reaction: 65s    (a) a soft
polypropylene homopolymer having an <mmmm> partial rate (measured by [err]
nuclear 2    EP 0177188 B1 magnetic resonance) of the stereo-regular
central pentad chain of 45 to 85% and a fusion heat quantity of 21 to 92
joules per gram (5 to 22 calories per gram); (b) a random copolymer of
propylene and an a-olefin of 4 or more carbon atoms in amount of 7 to 30
mol % and optionally up to 5 mol % of ethylene, the proportion of copolymer
which is soluble in xylene at 5 [err] being 15 to 60% by weight. Thus when
the above-mentioned polymer is selected for the base material particles and
is foamed with the use of an evaporation type blowing agent, foamed
particles having a high multiplication factor can be obtained without any
crosslinking being applied. The material with less than 0.1 Ml is low in
blowability, and the material with larger than 20 Ml is low in strength of
the foamed substance. Therefore, these 10 materials are not suitable as raw
materials for the present Invention. It is noted here that, with the soft
homopolypropylene (a), the stereoregular pentad partial rate is measured by
the method utilizing [err]-NMR spectrum proposed by A. Zambelli et al,
Macromolecules, Vol. 6, p. 925 (1973), and the <mmmm> pentad partial rate
is a partial rate of monomeric unit which exists in the center of isotactic
chain, or, in other words, the chain in which five propylene monomers are
mesocoupled in series. The homopolypropylene 15 having such a partial rate
of less than 45% or a fusion heat quantity of less than 21 J/g (5 cal/g)
does not exhibit the properties of polypropylene, substantially. Meanwhile,
the one having a pentad partial rate of more than 85% or a fusion heat
quantity of more than 92 J/g (22 callg) is nearly equal to normal
homopolypropylene, so that it cannot be used as a base resin according to
the present invention in view of the controllability of blowing. Next, in
the copolymer corresponding to (b), an a-olefin having a carbon 20 number
of 4 or more Is used, or, in addition to this, a slight amount of ethylene
is also used as a comonomer. As the a-olefin having a carbon number of 4 or
more, butene-1, pentene-1, hexene-1, 4-methylpentene-1 may be used solely
or combined, with butene-1 being preferable. The content of the
[err]-olefin in the copolymer is from 7 to 30 mol%, and preferably from 10
to 25 mol%. Below 7 mol% the softness of the base material is lost, so that
it is not suitable for high-blowing, and above 30 mol% the 



25 powder characteristic upon copolymerization is deteriorated so that
stable manufacture thereof becomes difficult The cold xylene-soluble matter
(CXS) of propylene-copolymer used in the present invention is from 15 to 60
wt%, and preferably from 20 to 50 wt%. In the copolymer whose CXS is below
15 wt%, the softness of the copolymer deteriorates so that it is not
suitable for high-blowing. The copolymer whose CXS is above 30 60 wt% does
not exhibit, in the foamed substance, the characteristics which
polypropylene normally has. The propylene-type polymers used in the present
invention are preferably manufactured by what is called a gas-phase
polymerizing method. Such a method is used because if a polymerizing method
using an inert hydrocarbon as a solvent is used, a large amount of soluble
polymers are produced, which is not only economically disadvantageous, 35
but also produces no soft polymer which meets the requirements of the
present invention. The polymerization may be effected with the use of a
fluidized bed type reactor, a stirring type reactor, a fluidic type reactor
provided with an agitator, etc. The polymerization should be carried out
under pressure and temperature conditions such that gas will not be
liquified in the reactor and polymer particles will not be fused and
aggregated into a mass, a 40 particularly preferable condition being at a
temperature of 40 to [err] and at a pressure of 9.8 to 490x 104 Pa (1 to 50
kg[err] (G)). Catalyst systems used for the manufacturing of polymer used
in present invention are catalysts for a-olefin stereoregular
polymerization, such as, for example, a catalyst having, as a main
component,[err]or a catalyst consisting of a solid catalyst component such
as, for example, a carrier carrying catalyst in which a Ti compound is
carried by magnesium chloride, an 45 organoaluminum catalyst, and a third
component, as necessary, such as, for example, an electron donative
chemical compound. The catalyst components can be pre-treated with a small
amount of an olefin in the presence of an organoaluminum compound or an
electron donative chemical compound, and prepolymerized before
copolymerization. 50    The evaporation type blowing agents used in the
present invention include, for example, straight chain aliphatic
hydrocarbons such as propane, butane or pentane, hexane, alicyclic
hydrocarbons such as cyclobutane or cyclopentane; and halogenated
hydrocarbons such as trichlorofluoromethane, dichloro- difluoromethane or
dichlorotetrafluoroethane. These blowing agents are added in an amount of
from 2 to 25 wt% with respect to the base material particles, although the
amount may vary depending upon the 55 kinds and blowing conditions of the
agents used. In order to add the blowing agent, (i) the base material
particles can be put into a closed container Into which the blowing agent
is directly added so as to be impregnated into the particles; (ii) the
particles can be dispersed In water within a closed container, and the
blowing agent is press-charged thereinto with agitation; (iii) base
material particles containing therein the blowing agent can be taken into a
60 pressure-resistant container and blown by steam having a predetermined
pressure; or (iv) the impregnation of the blowing agent is conducted at its
blowing temperature in an aqueous suspension medium under agitation, and
the base material particles are blown by the discharging pressure after
completion of the impregnation. In order to obtain foamed particles, in a
foamed substance, which are uniform and fine in particle size, 65 inorganic
particles may be added to the polymer. 3    EP 0177188 B1 As inorganic
substances having such a foam regulating effect, there may be used
inorganic calcium 



salts such as calcium sulfate, calcium carbonate or calcium silicate,
silica, magnesium silicate or active alumina. Additionally higher fatty
acid metal salts such as calcium stearate may be used in a small amount. 5
Upon granulation of the base particles, 0.1 to 2 wt% of the foam regulating
agent is desirably added and kneaded into the resin. The present invention
will now be illustrated by the following Examples. In the Examples the melt
index (Ml), the fusion heat quantity [err], the cold xylene-soluble matter
(CXS) and the apparent density of the foamed substance mentioned were
measured by the methods 10described below: 1) Melt index Measurement was
made in accordance with JIS K6785. 15 2) Fusion heat quantity [err] A
sample weighing above 10 mg was disposed in a DSC sample chamber (DSC Model
2 manufactured by Perkins Elmer Co.), being held therein at [err] for 10
minutes, and thereafter, after lowering the temperature at a rate of
[err]/min down to e[rr], the temperature was raised at a rate of [err]min.
The fusion peak area of the sample upon raising of the temperature was
compared with that of the indium standard 20 sample (26.21 J/g=6.75 cal/g)
to calculate the heat quantity. 3) Cold xylene-soluble matter (CXS) After 1
g of polymer was dissolved in 200 ml boiling xylene, the solution was
slowly cooled down to [err]C, and then, was poured into ice water while
being stirred to be cooled down to [err]. After being held 25 for 3 hours
at 20C, precipitated polymer was filtered out. The xylene was evaporated
from the filtrate, which was then dried under vacuum at [err], so that the
polymer which is soluble in xylene at 20C was recovered and weighed. 4)
Pursuant to JIS K6767, the weight and volume of the foamed substance was
measured. 30 5) The <mmmm> partial rate was obtained from 100 MHz NMR.
Example 1 (1) Preparation of solid catalyst 35    After taking a solution
consisting of 60 ml of titanium tetrachloride and 228 ml of n-heptane into
an one liter volume flask purged with argon, an n-heptane solution (300 ml)
of ethylaluminum sesquichloride (136.6 ml) was added dropwise thereto at a
temperature of from -5 to [err] over 2 hours. After completion of the
dropwise addition, the solution was stirred at room temperature, (i.e.,
about 20-30C) for 30 minutes, and was heat-treated at [err] for one hour.
After solid-liquid separation by leaving it at room 40 temperature, the
solid part was washed with 400 ml of n-heptane four times. Next 580 ml of
n-heptane and 5 ml of diethylaluminum chloride were filled into the flask,
and maintained at [err]. 32 g of propylene was gradually added at [err]
over 2 hours while being stirred, to be prepolymerized. After solid-liquid
separation, the washing was repeated twice with the use of 400 ml of
n-heptane. Then, 117 ml of n-butyl ether and 3.7 ml of tri-n-octyl aluminum
were added under agitation Into 45 392 ml of toluene filled in the flask
and maintained at [err], to conduct reaction for 15 minutes. After
reaction, a solution prepared by dissolving 15.5 g of iodine in 196 ml of
toluene was added into the flask and reaction was carried out at 85C for 45
minutes. After reaction, solid-liquid separation was conducted, washing was
conducted once with the use of 500 ml of toluene, and then was repeated
three times with 500 ml of n-heptane. Thereafter, by drying under reduced
pressure, 90 g of a solid catalyst containing titanium 50 trichloride was
obtained. In this solid catalyst containing titanium trichloride, 65.2 wt%
of titanium trichloride was contained. (2) Polymerization Polymerization
was conducted with the use of a fluidized bed type reactor having an
internal volume of 55 1 [err], provided with an agitator. At first, 60kg of
polypropylene particles for dispersing the catalystwere fed 



into the reactor, which was then purged with nitrogen and thereafter was
supplied with propylene. The pressure was raised to [err] with propylene,
and circulating gas was fed at a flow rate of [err]/hr from the lower
section of the reactor to maintain the polymer particles in a fluid
condition, and then the catalysts indicated below were fed into the
reactor. The catalyst components (b) and (c) were used 60 in solutions
obtained by diluting with heptane: (a) solid catalyst containing therein
titanium trichloride                21 g (b) diethylaluminum chloride
112 g (c) triethylaluminum
11 g 65    (d) methyl methacrylate
8 g 4    EP 0177188 B1 Then hydrogen and propylene were fed to obtain a
hydrogen concentration of 1.7 vol%, and the pressure was raised to [err]
while the temperature of the fluidized bed was adjusted to [err] to
initiate polymerization. During polymerization, the hydrogen concentration
and pressure were maintained constant. When the bulk of the polymerization
reached 75 kg, 60 kg of polymer 5 particles were left in the reactor for
the next dispersion of catalyst, and the remaining copolymer particles were
poured into a stirring type mixing tank into which 210 g of propylene oxide
and 100 g of methanol were added. Thereafter, treatment was made at [err]
for 30 minutes. Then the particles were dried, and a white powder-like
polymer was obtained. 10 3) Method of manufacturing foamed particles 0.5
wt% of calcium silicate and 0.1 wt% of calcium stearate, as foam regulating
agents, were added and kneaded Into propylene homopolymer (MI=1.3) obtained
in the step (2) and having an <mmmm> partial rate of 65% in stereoregular
pentad partial rate by [err]C-NMR spectrum and a fusion heat quantity of 42
J/g (10 cal/g), so as to be powdered to obtain polypropylene base material
particles. 100 parts of base 15 material particles, 300 parts of water, one
part of a suspending agent, magnesium pyrophosphate, and 30 parts of
n-butane were added into a pressure resistant container, and the system was
maintained at [err], and was stirred for 2 hours. Leaving the system
maintained at [err], one end of the container was opened so that uniform
and fine particles were obtained. The apparent density of the foamed
particles was 0.03 g/[err]. 20 Example 2 100 parts of base material
particles, which were the same as described above Example 1, 300 parts of
water, one part of a suspending agent, magnesium pyrophosphate, and 20
parts of n-butane were taken into a pressure resistant container, and were
cooled down to room temperature after agitation at [err] for 5 26 hr. to
obtain foamable particles containing therein 14 wt% butane. These were
heated by steam at [err] Pa [err]for 40 seconds, and uniform and fine
foamed particles were obtained. The apparent density of the foamed
particles was 0.05 g/cm3. Comparison Examples 1 and 2 30     Base material
particles were obtained by the same method as in Example 1, except that
homopolypropylene (Ml=2) having a cold xylene-soluble matter of 8% was used
as the raw material polypropylene. The thus obtained base material
particles were impregnated with n-butane at [err] in the same manner as
described in Example 2, to obtain foamable particles containing therein 7
wt% of butane. The particles were blown by steam at [err] and [err] Pa (3.7
kg/cm2 (G)), 35 respectively. However, the apparent density of the foamed
particles were 0.67 g/[err] and 0.33 g/ [err], 



respectively, which were very low, and therefore, foamed substances of high
multiplication factor could not be obtained. Comparison Example 3 40     As
a raw material polypropylene, a homopolymer (MI=5) having an mmmm partial
rate of 25 and a fusion heat quantity of 12.6 J/g (3 cal/g) was used, and
the pressure of steam was set at 12.7x [err] Pa (1.3 kg/[err] (G)). All
other conditions were the same as those in Comparison Examples 1 and 2, so
as to obtain foamed particles. The apparent density of the foamed particles
was low, 0.10 g/[err], and a foamed substance having a high multiplication
factor could not be obtained. 45     The features of Examples 1 and 2 and
the Comparison Examples 1 to 3 are shown in Table 1. 50 55 60 65    EP 0
177 188 B1 o    EP 0 177 188 B1 Example 3 As a comonomer, butene-1 was used
in the polymerization. A polymerizing reaction was carried out in the same
method as described in Example 1, except that a mixed gas of
propylene/butene-1 (volume ratio=60/40), instead of solely propylene, was
fed into the polymerizing system. Propylene/butene-1 5  copolymer
containing therein 16 mol% of butene-1 was obtained. The Ml of this
copolymer was 2.0 and the cold xylene-soluble matter thereof was 42%. The
same foam regulating agent as described in Example 1 was added and kneaded
into this copolymer and then used as base material particles. 100 parts of
base material particles, 300 parts of water, one part of magnesium
pyrophosphate, and 25 parts n-butane were taken into a pressure resistant
10 container, and, after being stirred at 50C for 3 hours, were cooled down
to room temperature, whereby foamable particles containing therein 17 wt%
of n-butane were obtained. The foamable particles were heated for 40
seconds by means of steam at [err]Pa (1.6 kg/cm2 (G)), whereby uniformly
and finely foamed particles having an apparent density of 0.05 g/[err] were
obtained. 15  Example 4 A polymerizing reaction was carried out in the same
manner as described in Example 1, except that butene-1 and ethylene were
used together as a copolymer and a mixed gas of propylenelbutene-1/ethylene
(volume ratio=55/3817) was fed into a polymerizing system, whereby a
propylenelbutene-1/ethylene terpolymer containing 17 mol% of butene-1 and 2
mol% of ethylene was obtained. The Ml of this 20 terpolymer was 3.5, and
the cold xylene-soluble matter thereof was 40%. This terpolymer was
granulated after the foam regulating agent was added thereto, as described
in Example 1, so that base material particles were obtained. 100 parts of
base material particles, 300 parts of water, one part of magnesium
pyrophosphate, and 25 parts of n-butane were taken into a pressure-
resistant container, were stirred at 60C for 4 hours, and then were cooled
down to room temperature, so 25 that foamable particles containing therein
20 wt% of n-butane were obtained. The thus obtained foamable particles were
heated for 30 seconds with the use of steam having a pressure of [err] 



(G), so that uniformly and finely foamed particles were obtained. The
apparent density of the foamed particles was 0.04 g/[err]. 30  Comparison
Examples 4 to 7 In Example 3, the content of comonomer and the blowing
condition were changed as indicated in Table 2. The conditions used in
Examples 3 and 4 and Comparison Examples 4to 7 and the results obtained are
shown in Table 2. 35 40 45 50 55 60 65 7    EP 0 177 188 B1 C C C -    EP 0
177 188 B1 Claims 1. Particles of a polymer which have been foamed with
volatile blowing agent and are not cross-linked, characterised in that the
polymer has a Melt Index of 0.1 to 20 and is one of the following propylene
5  polymers obtainable by polymerisation in a gaseous medium under
conditions that the gas is not liquefied in the reaction: (a) a soft
polypropylene homopolymer having an <mmmm> partial rate (measured by [err]
nuclear magnetic resonance) of the stereo-regular central pentad chain of
45 to 85% and a fusion heat quantity of 21 to 92 Joules per gram (5 to 22
calories per gram); 10    (b) a random copolymer of propylene and an
a-olefin of 4 or more carbon atoms in amount of 7 to 30 mol% and optionally
up to 5 mol% of ethylene, the proportion of copolymer which is soluble in
xylene at 20C being 15 to 60% by weight. 2. Foamed particles as claimed in
Claim 1, wherein in the copolymer (b) the olefin is butene-1. 3. Foamed
particles as claimed in Claim 1 or 2, wherein in the copolymer (b) the
content of the olefin is 15 10 to 25 mol%. 4. Foamed particles as claimed
in Claim 1, 2 or 3, wherein the polymerization was at a temperature of 40C
to 100C and a pressure of 1 to 50 kg/[err] gauge. 5. Foamed particles as
claimed in any preceding claim, wherein the amount of the volatile blowing
agent used was 2 to 25 wt% of the polymer. 20 Patentansprfche 



1. Tellchen eines Polymerisates, die mit einem flOchtigen Treibmittel
geschaumt wurden und nicht verneatt sind, dadurch gekennzeichnet, dal des
Polymerisat einen Schmelzindex von 0,1 bis 20 aufweist 25 und eines der
folgenden Propylen-Polymerisate ist, die durch Polymerisation in elnem
gasfOrmigen Medium unter Bedingungen erhAltilch sind, daB des Gas beT der
Umsetzung nicht verflassigt wird: (a) ein weiches
Polypropylen-Homopolymerisat mit einer <mmmm>-Teilrate (gemessen durch 'IC
kernmagnetische Resonanz) der stereoregulAren zentralen Pentade-Kette von
45 bis 85% und sine Schmelzwirme - Menge von 21 bis 92 Joules pro Gramm (5
bis 22 Kalorien pro Gramm); 30    (b) ein statistisches Copolymerisat von
Propylen und einem ct-Olefin mit vier oder mehr Kohlenstoff- atomen in
siner Menge von 7 bis 30 Mol-% und gegebenenfalls bis zu 5 Mol-% Athylen,
wobei der Anteil des Copolymerisates, der in Xylol bei 20C loslich ist, 15
bis 60 Gew.-% betragt. 2. Geschaumte Tellchen nach Anspruch 1, wobei in dem
Copolymerisat (b) des Olefin Buten-t ist. 3. Geschaurnte Teilchen nach
Anspruch 1 oder 2, wobei in dem Copolymerisat (b) der Gehalt an dem 35
Olefin 10 bis 25 Mol-% betrigt. 4. Geschaumte Tellchen nach Anspruch 1,2
oder 3, wobei die Polymerisation bei einerTemperaturvon 40 bis 100C und
einem Oberdruck von 1 bis 50 kg/cm2 erFolgte. 5. Geschiumte Teilchen nach
einem der vorangehenden Anspr~che, wobei die verwendete Menge des
flflchtigen Treibmittels 2 bis 25 Gew.-% des Polymerisates betrug. 40
Revendications 1. Particules d'un polymere, qui ont 6t6 transformdes en
mousse avec un agent gonflant volatil et qui ne sont pas r6ticul6es,
caract6riskes en ce que le polymere a un indice de fusion de 0,1 A 20 et
est un des 45 polymeres de propylene ci-apres pouvant etre obtenus par
polymerisation dans un milieu gazeux dans des conditions telles qua le gaz
ne soit pas liquefi6 lors de la r6eaction: (a) un homopolymdre de
polypropylene mou ayant un taux partiel [mmmml (mesur6 par r6sonance
magnetique nucleaire "3C) de la chatne pentade centrale ster6or6gulier de
45 A 85% et un degre de chaleur de fusion de 21 A 92 joules par g (5 A 22
calories/gramme); 50    (b) un copolymbre statistique de propylene et d'une
alpha-oleflne contenant 4 atomes de carbone ou plus, en une quantite de 7 A
30% molaires et 6ventuellement jusqu'A 5% molaires d'ethylene, la
proportion du copolymere soluble dens le xylene a 20C, etant de 15 a 60% en
poids. 2. Particules transformees en mousse salon la revendication 1,
caracterisees en ce quo, dans le copolymbre (b), l'oldfine eot le butene-1.
55     3. Particules transformees en mousse selon la revendication 1 ou 2,
caracterisees en ce qua dans le copolymbre (b), la teneur de l'olefine est
de 10 A 25% molaires. 4. Particules transform~es en mousse selon la
revendication 1, 2 ou 3, caracterisees en ce quo la polym6risation a lieu A
une temperature de 40 3 100C et sous une pression de 1 a 50 kg/cm2
manom6trique. 60     5. Particules transform6es en mousse salon l'une
quelconque des revendications pr6c6dentes, caract6risdes en co qua la
quantit4 de l'agent gonflant volatil utilis6 est de 2 a 25% en poids du
polymere. 65 9      1 ~~I!lIIIJl I1IJ1!111111 1111 l 11 111    


