
EP 0 287 757 B1 Description Polyvinyl chloride resins when calendered or
extruded give products which are very smooth and thus have a glossy finish.
For many end uses this glossy finish is desirable, such as packaging films
and clear 5  containers. When a rough or dull finish, which is often
referred to as a matte finish, is required, it has been suggested that
crosslinking the PVC resin would give such a surface. Some end users find
the matte finish desirable for their products. Crosslinking the PVC resin
makes the resin more rubbery thus resulting in the resin being capable of
giving a matte finish. Crosslinked resins can also offer advantages in
other properties such as wear resistance. 10     Many applications where
crosslinked resins would be desirable require that the resin be mixed with
large amounts of plasticizers. PVC resins normally have porosity which
allows the resins to absorb plasticizers. Crosslinking a resin
detrimentally effects the ability of a resin to absorb plasticizer quickly.
Although the crosslinked resins have porosity, the plasticiser does not
incorporate as quickly as it does in a non-crosslinked resin having the
same amount of porosity. This creates a problem in that an extra amount 15
of time is required to incorporate the plasticiser. This time is normally
referred to as "powder mix time". It would be desirable to have a
crosslinked PVC resin which would quickly absorb plasticizers thereby
having a fast powder mix time. EP-A-0 187 364 relates to a method for
controlling particle size and porosity of polymerized resins by the use of
a water-soluble cellulose ether in combination with a water-insoluble
organic-soluble cellulose 20 ether. Water-soluble cellulose ethers can
in-solubilize at low temperatures in alkaline or acidic media. Control of
the solubility of the cellulose ethers when pH sensitive ethers are
utilized is accomplished by employing a buffer system to maintain a
relatively neutral pH. This reference teaches a method for maintaining the
stability of the primary dispersant. EP-A-0 166 416 relates to a process
for polymerization wherein a water soluble crosslinked copolymer 25 is
added to the aqueous reaction mixture. The use of this copolymer is said to
reduce the amount of buildup on the reactor surfaces. A crosslinking agent
is employed in the preparation of the water soluble crosslinked copolymer
(primary dispersant) and not in the resins produced. EP-A-0 166 430 relates
to a process for polymerization of vinyl chloride wherein a non-ionic
surface active agent is employed in an aqueous solution. The crosslinked
copolymer dispersant is added after the 30 conversion of 1 to 20 % of the
monomer. This process is said to increase the bulk density of the polymer
resin. EP-A-0 177 974 this reference relates to a process for polymerizing
vinyl chloride wherein a partially crosslinked polymer of an ethylenically
unsaturated polymerizable carboxylic acid is employed as a dispersant to
reduce the number of fish-eyes. 35     US-A-3 522 227 and FR-A-1 382 072
relate to bulk polymerization of monomers and an apparatus for
polymerization. US-A-3 706 722 relates to a process for the polymerization
wherein the polymerization is started with a low amount of water so that
the monomer is the continuous phase. After conversion of about 6 % of the
monomer an additional quantity of water is added. This will cause a phase
inversion. This process will 40 produce a resin having a spherical shape,
not the agglomerated particles which are preferred in the subject
invention. It is an object of this invention to provide crosslinked PVC
resin in particulate form which are skinless. It is a further object of
this invention to provide crosslinked PVC resins which have short powder
mix times. 45    It is another object of this invention to provide
crosslinked PVC resin in particulate form which are non- spherical, highly
porous, friable and which are skinless. It is a still further object of
this invention to provide processes for producing the crosslinked resins.
These and other objects will become apparent from the following description
of the invention. The invention relates to a crosslinked polyvinyl chloride
resin comprising vinyl chloride monomer or 50 vinyl chloride. monomer with
up to 50 % by weight of one or more other vinylidene monomers except
crosslinking monomers having a terminal CH2 = C< grouping and said resin
has incorporated 0.05 to 5.0 



parts by weight of at least one crosslinking agent, based on 100 parts by
weight of monomer(s) in particulate form characterized by greater than 90 %
by weight of said resin particles having the following features: 55    (a)
said particles are skinless as evidenced by an absence of a substantially
continuous pericellular membrane; (b) a complex viscosity of from 0.9 x 105
dPas (poise) to 1000.0 x 105 dPas (poise) as measured at 210 [err]; and 2
EP 0 287 757 B1 (c) a tan [err]of less than 1.0 as measured at [err]. It is
also preferred that more than 90% of said resin particles have the
following features: (a) a mercury porosity of from about 0.1 cm3/g to about
0.8 cm3/g, preferably from 0.3 cm3/g to 0.5 [err]/g; 5     (b) an
agglomerated non-spherical shape having a shape factor less than 0.85,
preferably less than 0.83, more preferably less than 0.80; (c) a average
particle size of from 70 [err]to 1000 [err] preferably from 100 [err] to
250 [err]; (d) a friability less than 2, preferably less than 1, more
preferably 0; (e) a powder mix time of less than 400 seconds, preferably
less than 300 seconds, more preferably less 10   than 250 seconds; (f) the
surface area of said PVC particles not covered by a primary dispersant is
at least 20% PVC, preferably greater than 50%, more preferably greater than
60% as measured by ESCA. A process is provided for producing the preferred
novel particles of this invention comprising poly- merizing vinyl chloride
monomer in the presence of a crosslinking agent in an agitated aqueous
suspension 15  wherein said aqueous medium contains as the primary
dispersant small amounts of at least one ion sensitive dispersant capable
of thickening water and at least one secondary dispersant, wherein an ionic
material is charged to the polymerization medium at from about 1% to 5%
conversion of monomer to polymer and the ionic material desorbs a
substantial amount of the ion sensitive primary dispersant off the monomer
droplet, thereby producing a crosslinked skinless, agglomerated, highly
porous, friable, PVC resin 20  absent a continuous pericellular membrane.
Alternate processes are also provided for producing the skinless
crosslinked PVC particles of this invention. The resins of this invention,
even though highly crosslinked, unexpectedly have short powder mix times
and are able to incorporate large amounts of plasticizer quickly. 25
The Figure is a semi-log graph showing the range of skinless, crosslinked
resins made in Example II (Runs 1-24) and the commercially available skin
type crosslinked resins of Example III (A-D). Complex viscosity is plotted
on the Y-axis as 105 dPas (poises). The Y-axis is a log scale. The X-axis
is tan [err]. The numbers indicate the run number of Example II whereas the
letters A-D indicate the corresponding resin of Example III. 30
Polyvinyl chloride resin as used in this invention means polyvinyl chloride
homopolymers as well as vinyl chloride polymerized with up to 50%,
preferably up to 20%, by weight of one or more other vinylidene monomers
having at least a terminal CH2 = C < grouping in accordance with claim 1.
Suitable comonomers that may be polymerised with vinyl chloride are esters
of acrylic acid, for example, methyl acrylate, ethyl acrylate, butyl
acrylate, octyl acrylate, cyanoethyl acrylate; vinyl acetate; esters of
methacrylic acid, such as 35  methyl methacrylate, ethyl methacrylate,
butyl methacrylate; styrene and styrene derivatives including a- methyl
styrene, vinyl toluene, chlorostyrene; vinyl naphthalene; diolefins
including butadiene, isoprene, chloroprene; and mixtures of any of these
types of monomers and other vinylidene monomers copolymerizable therewith;
and other vinylidene monomers of the types known to those skilled in the
art. The amount of comonomer that can be polymerized with vinyl chloride is
a function of the choice of 



40  comonomer, as is well understood by those skilled in the art.
Preferably, the polyvinyl chloride polymers of this invention are polyvinyl
chloride homopolymers. The term polyvinyl chloride homopolymer as used in
this specification includes the polymerized vinyl chloride as well as the
small amount of crosslinking agents. Technically, the crosslinked resins of
this invention will always be copolymers, because the crosslinking agent
copolymerizes with the vinyl chloride. However, the amount of crosslinking
agent is so small that in 45  this specification this resin having only
vinyl chloride and crosslinking agent as monomers will be referred to as a
homopolymer. The invention will be described in terms of a polyvinyl
chloride homopolymer as the preferred embodiment of this invention. The
skinless crosslinked resin particles of this invention may be produced by
any one of many processes such as an agitated aqueous suspension process,
which is the preferred process. They may also 50  be produced by a mass or
bulk polymerization process, where polymerization occurs in the substantial
absence of water and surfactants. A mass process is described in U.S.
Patent 3,522,227. The mass process produces PVC which is skinless, since
there are no surfactants present. In the mass process, vinyl chloride is
zed in mass (in the absence of additives except a useful quantity of
catalyst) using a two step process in the first of which agitation of high
turbulence is used and in the 55  second very mild agitation, usually
related only to the maintenance of uniform temperature in the reaction
mass. In the first, high speed step the polymerization is carried to 7 to
15 percent completion, preferably about 10 percent. The vessel contents are
then transferred to the second vessel for completion of the polymerization
to the desired degree of conversion. The first stage is normally referred
to as a 3    EP 0 287 757 B1 prepolymerizer. The crosslinking agent would
be added in the prepolymerizer vessel. Of course one vessel could be used
for the mass polymerization, but two vessels are preferred. A phase
inversion process may also be used to produce the crosslinked skinless
resins of this invention. Such a phase inversion process is disclosed in
U.S. Patent 3,706,722. In the phase inversion 5    process, the monomer is
the continuous phase during the early part of the polymerization and after
about 10% conversion additional water is added such as to make the water
the continuous phase and the monomer the discontinuous phase. This process
in essence runs a mass type polymerization up to about 10% conversion and
then inverts to a suspension type polymerization. The invention will be
described in terms of the preferred aqueous suspension process. 10    The
preferred process used to produce the preferred novel resin particles of
this invention is an agitated aqueous suspension process. In the process,
water is the polymerization medium and a vinyl monomer to water ratio in
the range of about 1.0:1.0 to 1.0:10.0 is satisfactory. Preferably, a ratio
in the range of about 1.0:1.0 to 1.0:4.0 is employed. An important feature
of the process to prepare the preferred resin particles of this invention
is the 15 dispersant system that is employed in the polymerization reaction
for the purpose of stabilizing the dispersed monomer droplets. A colloidal
unstable system will result in what is known as a solid charge, that is,
the monomer droplets will agglomerate into large chunks which are
unsuitable for use in normal PVC applications. A dispersant system which
will not allow any agglomeration of monomer droplets will result in
spherical particles. Such a process to produce spherical particles is
described in U.S. Patent 4,603,151. To 20 obtain the preferred agglomerated
skinless particle of this invention requires a delicate balance of having a
few of the monomer droplets agglomerate but not excessive agglomeration
such as to result in excessively large particles. An important component of
this process is an ion sensitive dispersant which will thicken water.
Examples of such thickeners and how they are used are disclosed in U.S.
Patent 3,620,988. The ion sensitive dispersants which will thicken water
are usually high molecular weight dispersants of crosslinked 25
dispersants which will thicken water at concentrations of less than 2% in
water, preferably less than 0.2%, and more preferably less than 0.1%
concentration in water. Suitable ion sensitive thickening dispersants
include crosslinked polyacrylic acid polymers, crosslinked ethylene malic
anhydride polymers, high molecu- 



lar weight uncrosslinked polyacrylic acid polymers and ethylene malic
anhydride polymers. The invention will be explained in connection with a
substantially unneutralized crosslinked interpolymer. 30     A suitable ion
sensitive thickener is a substantially unneutralized crosslinked
interpolymer of one or more carboxylic acid monomers with a polyunsaturated
compound having a plurality of terminally unsatu- rated polymerizable
groups, for example, a crosslinked polyacrylic acid polymer. The
crosslinking is responsible for making the polyacrylic acid polymer
incapable of forming a true solution in water. In this regard, these
polyacrylic acid polymers are classified as being substantially insoluble
in water. Neverthe- 35 less, the structure of the interpolymer must be such
that it has enough affinity for water to swell appreciably in an aqueous
medium, thus thickening the water phase, but not to the extent that it
cannot be agitated rapidly. Interpolymers that have little or no affinity
for water and do not swell to any measurable degree, are not suitable for
the purposes of the present invention. With respect to the crosslinked
polymeric dispersants used in making the resin of the invention, the 40
carboxylic acid monomers utilizable in preparing the same are those which
contain at least one active carbon-to-carbon double bond in the
a,[err-position with respect to a carboxyl group such as [err] 45 [err]
(1) wherein R' is hydrogen of a -COOH group, and each of R" and R"' is a
hydrogen or a monovalent 50  substituent group which is linked to one of
the double bonded carbon atoms. Carboxylic acids within this definition
include acids, such as acrylic acid, wherein the double bond is terminal
such as 55                                     [err] [err]
(2) 4    EP 0 287 757 B1 or the dicarboxylic acids such as maleic acid and
other anhydrides of the general structure R-C-C-0 5 [err]             (3)
[err] 10 wherein R and R'are monovalent substituent groups and especially
those selected from the group consisting of hydrogen and halogen groups and
alkyl, aryl, alkaryl, aralkyl, and cycloaliphatic radicals. Included within
the class of carboxylic acids, shown by generic formula (1) above, are
widely divergent materials, such as the acrylic acids, such as acrylic acid
itself, methacrylic acid, ethacrylic acid, a- and [err]- 15  chloro and
bromo-acrylic acids, crotonic acid, maleic acid and itaconic acid.
Polymerizable carboxylic anhydrides include any of the anhydrides of the
above acids, including mixed anhydrides, and those shown by generic formula
(3) above, including e.g. maleic anhydride. In many cases, it is preferred
to copolymerize an anhydride monomer with a comonomer, such as methyl vinyl
ether, styrene and ethylene. 20    It is preferred to employ polymeric
dispersants which are derived from polymers produced by the polymerization
of the a,[err]-monoolefinically unsaturated carboxylic acids. The preferred
carboxylic acids are those derived from the acrylic acids and a-substituted
acrylic acids having the general formula 25
R CH2-C-COOH 30  wherein R is a monovalent substituent selected from the
group consisting of hydrogen, halogen, hydroxyl, carboxyl, amide, ester,
lactone, and lactam. The most preferred polymeric dispersants are those
prepared from the crosslinked interpolymers of acrylic acid. These
dispersants are the most effective. 



The crosslinking agents which may be employed with any of the carboxylic
monomers, or mixtures 35  thereof, may be any compound, not necessarily
monomeric in nature, containing two or more terminal polymerizable CH2 = C
< groups per molecule. Examples of this class of materials include
polyunsaturated- hydrocarbons, -polyethers, -polyesters, -nitriles, -acids,
-acid anhydrides, -ketones, - alcohols and poly- unsaturated compounds of
this class incorporating one or more of these and other functional groups.
Specifically, there may be utilized divinyl benzene, divinyl naphthalene,
low-molecular weight and soluble 40  polymerized dienes, such as
polybutadiene and other soluble homopolymers of open chain aliphatic
conjugated dienes, which soluble polymers do not contain any appreciable
number of conjugated double bonds, and other polyunsaturated hydrocarbons;
polyunsaturated esters, ester-amides and other ester derivatives, such as
ethylene glycol diacrylate, ethylene glycol dimethacrylate, allyl acrylate,
methylene bisacrylamide, methylene bismethacrylamide, triacrylyl triazine,
hexallyl trimethylene trisulfone; polyunsat- 45 urated ethers, such as
divinyl ether, diallyl ether, dimethyl allyl ether, diallyl ethylene glycol
ether, diallyl, triallyl and other polyallyl ethers of glycerol,
butene-1,2-diol, 1-phenyl-1,2,3-propanetriol, the polyallyl, -vinyl and
-crotyl polyethers containing from two to seven or more of these or other
alkenyl ether groupings per molecule and made from polyhydric alcohols,
such as the carbohydrate sugars, and the so-called "sugar alcohols",
including erythritol, pentaerythritol, arabitol, iditol, mannitol,
sorbitol, inositol, raffinose, glucose, 50  sucrose, and other polyhydroxy
carbohydrate derivatives, the corresponding polyalkenyl silanes, such as
the vinyl and allyl silanes. Of this large class of crosslinking agents,
the polyalkenyl polyethers of the carbohydrate sugars, sugar alcohols and
other polyhydroxy carbohydrate type derivatives containing from two to
seven alkenyl ether groups per molecule are particularly useful. Such
materials are easily prepared by a Williamson-type synthesis involving the
reaction of an alkenyl halide, such as allyl chloride, allyl 55  bromide,
methallyl chloride and crotyl chloride with a strongly alkaline solution of
one or more of the poly- hydroxy carbohydrate derivatives. In the monomeric
mixture, for making the crosslinked polymers employed as primary
dispersants in the suspension polymerization process used in this
invention, the two essential monomeric materials should be 5    EP 0 287
757 B1 present in certain proportions, although the exact proportions will
vary considerably depending on the characteristics desired in the polymer.
Small amounts of the polyalkenyl polyether copolymerize quite readily with
carboxylic monomers and the crosslinking effect of the polyalkenyl
polyether on the carboxylic monomer is so strong that as little as 0.1% by
weight thereof, based on the weight of the total mixture, 5  produces a
great reduction in the water and solvent-solubility of the resulting
crosslinked polymer. When 0.1% to 4.0%, more preferably 0.20% to 2.5%, by
weight of the polyether is utilized, water-insoluble polymers are obtained,
especially with acrylic acids, which are extremely water sensitive. Useful
dispersants are also obtained when 0.1% to 6.0%, and preferably 0.2% to 5%,
of the polyether is copolymerized with maleic anhydride. In the dual
copolymer, or two-compound interpolymer, this means that the remainder of
10  the monomeric mixture will be the carboxylic monomer. The monomeric
proportions employed in the production of multi-component interpolymers may
vary in a somewhat similar manner. However, it is generally desirable to
utilize as much of the carboxylic monomer or monomers and as little of the
other monomeric constituents as is consistent with the desired water-
insolubility and other properties. In these interpolymers, therefore, the
carboxylic monomer or monomers 15  should never be less than 25%, and
preferably not less than 40%, by weight of the total monomeric mixture.
Multicomponent interpolymers may be made from monomeric mixtures comprising
from 25% to 95% of a carboxylic monomer, such as acrylic acid, 0.1% to 30%
of a polyalkenyl polyether, such as a polyallyl polyether of sucrose, and
5.0% to 74.9% of an additional monomer or monomers. Preferred multi-
components interpolymers are the tripolymers resulting from the
polymerization of monomeric mixtures 20 containing, respectively, from 40%
to 95% by weight of acrylic acid, 0.20% to 2.5% by weight of polyallyl
polyether, such as that of sucrose, and 4% to 59% of an additional monomer
or monomers, such as maleic 



anhydride, N-methyl acrylamide, methyl vinyl ether, ethyl vinyl ether and
n-butyl vinyl ether, and mixtures of maleic anhydride, a vinyl alkyl ether,
such as vinyl methyl ether, and a polyallyl polyether, in which the sum of
the moles of vinyl ether and polyallyl polyether is substantially
equivalent to the molar quantity of 25  maleic anhydride present. It should
be bome in mind that in the above proportions, if a maximum amount of two
of the monomers are utilized, that somewhat less than maximum amounts of
the other monomers must be utilized. Suitable for use as additional
monomers in the production of multi-component interpolymers are
monoolefinic vinylidene monomers containing one terminal CH2 = C < group,
such as styrene, the chloro 30  and  ethoxy-styrenes,  acrylamide,
N-methyl-acrylamide,  N,N-dimethyl  acrylamide,  acrylonitrile,
methacrylonitrile, methyl acrylate, ethyl acrylate, 2-ethylhexylacrylate,
methyl methacrylate, vinyl acetate, vinyl benzoate, vinyl pyridine, vinyl
chloride, vinylidene chloride, vinylidene chlorobromide, vinyl carbazole,
vinyl pyrrolidone, methyl vinyl ether, ethyl vinyl ether, n-butyl vinyl
ether, methyl vinyl ketone, ethylene, isobutylene, dimethyl maleate and
diethyl maleate. In addition to the above monoolefinic monomers, many 35 of
the divinyl dialkenyl or other polyfunctional esters, amides, ethers,
ketones, may be used in the production of multi-component interpolymers,
especially those polyfunctional monomers which nominally function as
crosslinking or insolubilizing monomers but which are easily saponified and
hydrolyzed to additional hydroxyl, carboxyl and other hydrophilic groups.
For example, an interpolymer of acrylic acid and divinyl ether is insoluble
in water but upon standing gradually goes into solution probably due to
hydrolysis 40 and breaking of divinyl ether crosslinks. The presence of
strong alkali or acid speeds dissolution. Spectroscopic analysis confirms
the presence in the polymers of non-carboxylic hydroxyls. Similarly,
diesters, such as diallyl maleate, ethylene glycol dimethacrylate, acrylic
anhydride and betaallyloxy acrylate, are readily saponified or hydrolyzed
by alkali or acid with the introduction of additional hydroxyl and/or
carboxyl groups. Of the additional monomers, N-methyl acrylamide, methyl
vinyl ether, ethyl vinyl 45 ether and divinyl ether have been found
particularly useful in the production of the substantially un- neutralized
crosslinked interpolymers for use as ion sensitive dispersants in the
suspension polymerization of vinyl monomers. The amount of the
water-insoluble substantially unneutralized crosslinked interpolymer useful
as an ion sensitive dispersant, in the process of making the novel resins
of this invention will vary in the range of 0.01 50  parts by weight to 0.1
parts by weight, based on 100 parts by weight of the monomer or monomers
being polymerized. Preferably, the amount used will be in the range of 0.02
parts by weight to 0.06 parts by weight per 100 parts by weight of monomer
or monomers being polymerized. In the process to make the novel preferred
resins of this invention, other secondary dispersants are employed, along
with the ion sensitive dispersant. Dispersants which tend to form a skin on
the resin 55 particles such as methyl cellulose and high hydrolysis (above
70%) polyvinyl acetate should be avoided. The secondary dispersants should
be monomer soluble and not fully soluble in water. For PVA secondary
dispersants, the higher the % hydrolysis, the more water soluble the
dispersant. For example, 30% hydrolyzed PVA is monomer soluble and not
water soluble, 55% hydrolyzed PVA is very soluble in the 6    EP 0 287 757
B1 vinyl monomer but is also partially soluble in water. 72.5% hydrolyzed
PVA is fully water soluble and therefore not acceptable. The fully water
soluble dispersants will form a skin on the polymer particle. Oil- soluble
non-polyethylene oxide containing secondary dispersants are suitable for
use in this invention. Suitable non-polyethylene oxide containing secondary
dispersants are those compounds from the sorbitan 5 ester family or the
glycerol ester or polyglycerol ester families, as well as the low
hydrolysis (less than 70%, preferably less than 60%, and more preferably
less than about 55%) polyvinyl acetates, which do not contain polyethylene
oxide segments. As examples of such dispersants, there may be named
sorbitan trioleate, sorbitan tri-stearate, sorbitan monooleate, sorbitan
monopalmitate, glycerol monooleate, glycerol monostearate, triglycerol
monooleate and 50% hydrolyzed polyvinyl acetate. A mixture of more than one
of 



10  these dispersants may be used. The function of the secondary
dispersants is to increase the porosity of the polymer particles and to
increase the colloidal stability of the polymerization mixture. The
non-polyethylene oxide containing dispersant is used at a level of from
0.005 part by weight to 1.0 part by weight per 100 parts by weight of
monomer, preferably from 0.1 part by weight to 0.4 part by weight per 100
parts by weight of monomer. More than one secondary dispersant may be used
in this invention to achieve the 15  secondary dispersant level. The
polymerization is initiated with a free radical catalyst. The
monomer-soluble or oil-soluble catalysts that may be used in the
polymerization process of this invention are the alkanoyl, aroyl,
alkaraoyl, and aralkanoyl diperoxides and monohydroperoxides, azo
compounds, peroxy ester, percarbonates, and other free radical type
catalysts. As examples of such catalysts, there may be named benzoyl
peroxide, lauryl 20  peroxide, diacetyl peroxide, cumene hydroperoxides,
methyl ethyl ketone peroxide, diisopropylbenzene hydroperoxide,
2,4-dichlorobenzoyl peroxide, naphthoyl peroxide, t-butyl perbenzoate,
di-t-butyl perph- thalate, isopropyl percarbonate, acetyl cyclohexane
sulfonyl peroxide, disecondary butyl peroxydicarbonate,
5-butylperoxyneodecanoate,  di-normal  propyl  peroxydicarbonate,  azo-bis
isobutyronitrile,  a,a'- azodiisobutyrate and 2,2'-azo-bis-(2,4-dimethyl
valeronitrile). The particular free radical catalyst employed 25 will inter
alia depend upon the monomeric material(s) being polymerized, the molecular
weight and color requirements of the polymer, the temperature of
polymerization. Insofar as the amount of catalyst employed is concerned, it
has been found that an amount in the range of 0.005 parts by weight to 1.00
parts by weight, based on 100 parts by weight of the monomer or monomers
being polymerized, is satisfactory. However, it is preferred to employ an
amount of catalyst in the range of 0.01 part by weight to 0.20 part by 30
weight based on 100 parts by weight of monomer(s). The preferred suspension
polymerization process of this invention may be carried out at any tempera-
ture which is normal for the monomeric material to be polymerized.
Preferably, a temperature in the range of[err] to [err] is employed, more
preferably from [err] to[err]. In order to facilitate temperature control
during the polymerization process, the reaction medium is kept in contact
with cooling surfaces 35 cooled e.g. by water, brine or evaporation. This
is accomplished by employing a jacketed polymerization reactor wherein the
cooling materials are circulated through the jacket throughout the
polymerization reaction. This cooling is necessary since most all of the
polymerization reactions are exothermic in nature. It is understood, of
course, that a heating medium can be circulated through the jacket, if
necessary. The preferred process to produce resins of this invention
involves using an ionic material to desorb the 40 primary dispersant off
the resin. Suitable ionic materials are bases which will neutralize the
polyacrylic acid primary dispersant and form a salt. Preferably, the ionic
material is a monovalent inorganic or organic base such as amines, sodium
hydroxide, ammonium hydroxide, potassium hydroxide and lithium hydroxide.
The most preferred ionic material is sodium hydroxide. Divalent and
trivalent materials can crosslink the polyacrylic acid primary dispersant
and would therefore not normally be chosen as the ionic material. The 45
preferred embodiment of this invention will be described in terms of using
sodium hydroxide as the ionic material. The primary dispersant protects the
monomer droplets at the very early stages of polymerization. Before the
primary dispersant can graft polymerize with the vinyl chloride, NaOH is
added to the polymerization medium. The ion sensitive primary dispersant
will then swell in size and desorb off the droplet. Protection of the
droplet is accomplished after this point by the increased size of the
primary 50 dispersant. The NaOH must be added early in the polymerization,
usually from 0.5% to 5.0% conversion of monomer to polymer. If the NaOH is
added at the beginning or before about 0.5% conversion, the primary
dispersant will be desorbed off the droplet too early and could result in
an unstable suspension. Preferably the NaOH is added at from 1% to 3%
conversion, more preferably 1% to 2% conversion. Since the primary
dispersant is desorbed from the droplet and polymerization is continued
without a primary dispersant on the 55  particle, the resulting resin is
essentially skin-free. Of course, some primary dispersant can become
attached to the resin particle without departing from this invention but
there cannot be a continuous pericellular membrane present as there is in
normal suspension PVC resin. 7   



EP 0 287 757 B1 The amount of NaOH typically added is an amount sufficient
to raise the pH about 0.5 to 1.0 point. Usually the amount of NaOH needed
to desorb the primary dispersant is from about 0.0010 part by weight to
about 0.0100 part by weight per 100 parts of monomer. More could be used
but is would not serve a useful purpose. 5      If an ion sensitive
dispersant is used which will thicken by lowering pH, then rather than
adding NaOH to desorb the dispersant, HCI could be used. The HCI would work
in the same fashion as described above and should be added at similar low
conversion levels as described above. An additional alternate process to
produce the resins of this invention involves the use of a combination of
dispersants. The combination of dispersants are non-polyethylene oxide
containing secondary disper- 10  sants such as sorbitan esters, for example
sorbitan monooleate and non-polyethylene oxide containing dispersants such
as low hydrolysis PVA, and primary dispersant polyacrylic acid. Sorbitan
esters are effective porosifiers but in amounts greater than 0.1 part they
tend to be highly destabilizing. It was also found that higher levels of
0.2 to 0.4 part of sorbitan ester would prevent the formation of a skin by
the primary dispersant. It was also found that low hydrolysis PVA (less
than 70%, preferably less than 60%, 15  more preferably less than about
55%) in amounts of from about 0.1 to 0.3 part by weight would counteract
the destabilizing effect of sorbitan ester. The level of polyacrylic acid
dispersant used in this additional alternate process to give skinless
crosslinked resin will vary depending upon the level of PVA. For levels of
PVA of about 0.3 part, the polyacrylic acid dispersant needs to be less
than 0.04 part, whereas for levels of PVA of about 0.1, the level of
polyacrylic acid dispersant can be higher, such as about 0.06. As the level
of 20  PVA increases, the level of polyacrylic acid dispersant must
decrease to obtain a skinless resin. High hydrolysis PVA's greater than 70%
and dispersants such as methyl cellulose should be avoided because they
will form a skin on the resin. Reactor Charging Procedure 25 In the
preferred process to produce skinless resins of this invention, a charging
procedure similar to the one disclosed in U.S. patent 4,668,707
(application Serial No. 06/846,163 filed March 31, 1986), should be used.
The procedure used is what is known as a one poly floating method. The free
radical catalyst is first mixed with a solvent, such as isopropyl alcohol,
in the preferred process. This technique of using a catalyst 30  solution
and its added benefits are fully disclosed in the above incorporated patent
application. The polymerization reactor charging procedure is explained in
the steps below. (a) Charge water and ion sensitive primary dispersant(s)
capable of thickening water to the polymeriza- tion vessel. The primary
dispersant(s) can be added as such but is preferably added as a
concentrated mixture with water. The water and primary dispersant(s) may be
premixed before charging to the 35    polymerization vessel. The charge
water is preferably demineralized water. (b) Agitate the water and primary
dispersant(s) until an emulsion is formed. (c) Reduce or stop the agitation
such that non turbulent flow is achieved. (d) Charge the monomer(s) and
crosslinking agent to be polymerized to the reactor vessel such that said
monomer floats on top of the emulsified thickened aqueous layer. 40    (e)
Charge a solution comprising a solvent and the free radical catalyst and
optionally the secondary dispersant(s) to the reactor. If the secondary
dispersant(s) are not combined with the catalyst solution, then they should
have been premixed with the monomer before adding to the reactor. (f) Allow
the catalyst solution to diffuse through the monomer layer. (g) Increase
the agitation such that the entire polymerization medium is emulsified. 45
(h) Conduct to polymerization until 1% to 2% conversion is reached, then
add NaOH to desorb the primary dispersant from the monomer droplet. (i)
Continue the polymerization until the desired degree of polymerization is
achieved. An alternate charging method, known as the two poly method, is to
first add the monomer(s) and crosslinking agent to the reactor together
with the solution containing the catalyst and secondary dispersant- 50
(S). The catalyst solution could, of course, be premixed with the monomer
prior to adding to the reactor 



vessel, in which case agitation would not be necessary after adding to the
reactor. This mixture is then agitated thoroughly. The thickened water,
which had been previously made up by mixing the ion sensitive thickening
primary dispersant(s) with water, is charged into the bottom of the reactor
through a bottom entry port. Agitation is then re-started and
polymerization conducted as above. 55     The catalyst could also be
charged neat into the water phase containing the primary dispersant. If
this method were used, then the catalyst would not first be premixed with
the solvent. To produce the crosslinked skinless resins of this invention,
a crosslinking agent is used. The preferred crosslinking agents are those
materials which are soluble in the vinyl monomer and the vinyl polymer. The
8    EP 0 287 757 B1 reactivity ratio of the crosslinking agent should be
such that it prefers to add to the vinyl monomer rather than to add to
itself. The rate constants (k) of the various reactions involved can be
expressed as: 10 20 25 30 45 The monomer reactivity ratio of vinyl monomer
(Ri) can be expressed as 50 55    EP 0 287 757 B1 The monomer reactivity
ratio of the crosslinking agent (R2) can be expressed as Ideally the
product of [err] and [err] would be equal to 1 ([err] X [err] = 1). 10
The crosslinking agents should be completely reacted before the normal
termination of the polymeriza- tion, so as not to have crosslinking monomer
present as residual monomer in the vinyl polymer. Vinyl chloride
polymerizations are normally run to a % conversion of monomer to polymer of
from about 50% to 90%, preferably from about 65% to about 80%. The
conversions can of course be higher or lower depending on the desired
properties of the resin. 15     The crosslinking agents which are suitable
to produce the novel resin of this invention include, for example, diallyl
phthalates such as diallyl phthalate, diallyl isophthalate, diallyl
terephthalate; diallyl esters of ethylenically unsaturated dibasic acid
such as diallyl maleate, diallyl fumarate, diallyl itaconate; diallyl
esters of saturated dibasic acid such as diallyl adipate, diallyl azelate,
diallyl sebacate; divinyl esters such as diallyl ester, triallylcyanulate,
triallyl isocyanurate, triallyl trimellitate, ethylene glycol divinyl
ether, n- 20  butanediol divinyl ether, octadecan divinyl ether, etc;
di(meth) acryl esters of polyhydric alcohols such as ethylene glycol
dimethacrylate, diethylene glycol dimethacrylate, diethylene glycol
diacrylate, triethylene glycol methacrylate; tri(meth)acryl esters of
polyhydric alcohols such as trimethylolpropane trimethacrylate,
trimethylolethane  trimethacrylate,  trimethylolpropane  triacrylate,
trimethylolmethane  triacrylate, tetramethylolmethane triacrylate;
polyfunctional compounds such as bismethacryloyloxyethylene phthalate, 25
1,3,5-triacryloylhexahydrotriazine. A mixture of more than one crosslinking
agent may be used. Diallyl phthalate is the most preferred crosslinker for
making the resins of this invention. The crosslinking agent may be added to
the polymerization medium in any manner known to those skilled in the art;
such as premixing with the vinyl monomer before charging, charging directly
into the polymerization medium or metering into the reaction during the
polymerization. The preferred method is to 30  first premix the
crosslinking agent with the vinyl monomer before charging to the reaction
vessel. If a mass polymerization is used to produce the crosslinked
skinless resins of ths invention, then the crosslinking agent should be
added in the prepolymerizer. 



The amount of crosslinking agent used to make the resins of this invention
is from 0.05 part by weight to 5.0 parts by weight, preferably 0.15 part to
1.0 part by weight, more preferably 0.25 part to 0.6 part by 35  weight per
100 parts by weight of vinyl monomer. The polymer particles produced by the
present invention should have an average diameter by weight greater than
about 70 [err]. The particles could have an average diameter up to 1000
[err] (microns) but normally, the polymer particles will have an average
diameter by weight less than about 300 [err]. Preferably, for most end
uses, the polymer particles will have a diameter in the range of about 100
[err] to 40  about 250 [err], most preferably from about 125 [err] to about
200 [err]. Resins with an average particle size by weight less than 70
[err] tend to be dusty and build up static easily such that they are less
desirable. The preferred resin particles of this invention are agglomerated
non-spherical in shape. The preferred agitated aqueous suspension processes
described above will give an agglomerated non-spherical resin particle. A
mass process and the phase inversion process of U.S. Patent 3,706,722 both
give more 45  spherical shaped resins than does the preferred agitated
aqueous suspension process. A very good method to measure the spherical
shape of resins is to determine the shape factor by optical procedures. The
image of the particle is projected onto a flat surface to provide a two
dimensional view. The shape factor of a particle is determined by
inscribing and circumscribing the resin particles flat image with a circle.
The ratio of the diameters of the inscribed circle to the circumscribed
circle is the number known as the shape factor. 50     In the case of a
perfect circle, the inscribed and circumscribed circles would have the same
diameter and, therefore, the shape factor would be unity (1.0). The more
near the shape factor is to 1.0 the more spherical the particle. The shape
factor of the resin particles made by the preferred agitated aqueous
suspension process of this invention is less than about 0.85, preferably
less than about 0.83, and more preferably less than about 55  0.80. The
shape factor of resin particles made by the mass process and the phase
inversion process are from about 0.87 to about 0.91. The preferred resin
particles made by this invention also have high porosity of from about 0.10
cm3/g to about 0.8 cm3/g as measured using mercury porosimeter. Preferably,
the mercury porosity is from about 10    EP 0 287 757 B1 0.30[err]/g to
about 0.50 [err]/g. Porosity is measured according to ASTM D-2873
procedure. Sometimes porosity is measured as DOP porosity, which gives
results about 0.02 cm3/g higher than mercury porosity values reported
herein for the same resin. When using a mass process, low conversions of
from 35% to 65%, preferably 40% to 50% of monomer to polymer, are used to
achieve high porosity. 5     The resins of this invention must be skinless.
The term skinless as used in this specification means that the resin does
not have a continuous pericellular membrane as does a typical PVC resin.
There may be discontinuous areas or spots of skin on the resin surface but
the resin would still be considered skinless under the meaning used in this
invention. The term skinless as used herein includes what is normally
referred to as low-skin. 10     One method to characterize skinless resins
is to determine the composition of the surface of the resin particle by use
of XPS (ESCA) technique. If a resin was totally skinless, there would not
be any primary dispersant on the surface. The surface of the resins of this
invention will have less than 40%, preferably less than 25%, and more
preferably less than 10%, of the primary dispersant, as measured by ESCA
technique. The surface will consist mainly of PVC and secondary surfactants
(porosifiers). 15     The resin particles of this invention have a surface
composition as measured by ESCA greater than about 20% PVC, preferably
greater than about 50%, more preferably greater than about 60%. This
indicates that the particles have a significant portion of holes in their
skin, where said holes allow the plasticizer to easily pass into and be
absorbed by the particle. ESCA is an acronym that stands for electron
spectroscopy for chemical analysis. The ESCA technique involves irradiating
the sample with X-rays from 20 an X-ray tube. The X-rays knock electrons
out of the atoms that are on the surface of the sample. The 



energy and number of these electrons are measured. From that information
one can determine what elements are present. The depth of analysis of ESCA
is about 20 to 30 A (2nm-3nm) which is about 5 or 6 monolayers of atoms on
the surface of a sample. One should keep in mind that the ESCA test
conducts an analysis of the surface visible to the ESCA. In a skinless or
low skin resin, pores are open to the surface, 25 therefore the X-rays are
going into the pores and the results reflect an analysis of the bottom of
the pore as well as the outermost surface of the resin particle. This
explains to a great deal why the ESCA analysis of a skinless resin shows
the secondary dispersant present. The secondary dispersant is believed to
be present on the primary particles which are visible when looking into the
pores. Another method to determine if a resin is skinless is to look at the
resin under magnification or take 30 micro-photographs of resin particles
and observe if a continuous skin or pericellular membrane exists. In a
micro-photograph, an observer can see into the internal area of the resin
particles of this invention. The high porosity, friable particles appear
like a sponge with many openings in the surface of the resin particle.
These openings allow for fast plasticizer uptake and create a friable
particle which is easily broken down into smaller units (primary
particles). 35     The resin particles of this invention also have a fast
powder mix time as measured using a torque rheometer according to ASTM
D-6373. The resin particles of this invention have a powder mix time of
less than about 400 seconds, preferably less than 300 seconds, more
preferably less than 250 seconds. The preferred resins of this invention
also have good friability. The friability value of a resin is an indication
of the relative ease with which grains break down into agglomerates and
finally to primary 40 particles. The lower a resin's friability value, the
more desirable the resin. High friability values are known to relate to
temporary fish-eyes and surface roughness in flexible extrudates. Fish-eyes
are undesirable areas in a product, such as a film, which are areas of
non-uniformity. This is especially important in powder extrusion and high
plasticizer applications. One method to test PVC resin for friability is to
place a given amount of resin in a mortar and grind the resin with a
pestle. The better the friability, the easier the resin 45 particles will
break apart. The friability is then subjectively graded on a scale of from
0 to 5, with 0 being very friable and equivalent to the best known PVC for
friability. A level of 5 is equivalent to a high quality film grade resin.
Values between 0 and 5 are rated as to how they compare with reference
standards which are blends of a O value resin and a 5 value resin. The
resins of this invention have a friability value of about 2 or less,
preferably they have a friability value of 1 or less, and more preferably
they have a friability value 50 of O. For reference, make up standards
using blends of Geon[err] 92 (a skinless spherical PVC resin produced by
B.F.Goodrich according to the process of U.S. Patent 3,706,722) and well
known for its excellent friability and Geon[err] 30 (a high quality film
grade PVC resin with a skin produced and sold by B.F.Goodrich) as follows:
55     Reference Standard "0" is a mix of Geon[err] 92: 100 parts and
Geon[err] 30: 0 parts. Reference Standard "1 " is a mix of Geon[err] 92: 80
parts and Geon[err] 30: 20 parts. Reference Standard "2" is a mix of
Geon[err] 92: 60 parts and Geon[err] 30: 40 parts. Reference Standard "3"
is a mix of Geon[err] 92: 40 parts and Geon[err] 30: 60 parts. 11    EP 0
287 757 B1 Reference Standard "4" is a mix of Geon[err] 92: 20 parts and
Geon[err] 30: 80 parts. Reference Standard "5" is a mix of Geon[err] 92: 0
parts and Geon[err] 30: 100 parts. Compare the friability of the resin
tested to the friability of the reference standards. Choose the standard
which most closely corresponds to the test resin and report that standard
as the friability of the 5 test resin. The behavior of a PVC resin during
compounding (and that of the resulting compound during processing) is
controlled by such properties as resin particle size, porosity and
temperature-shear rate dependent rheology. The rheology or flow behavior of
PVC is significantly influenced by resin molecular 



weight, crystallinity, composition and branch structures that might be
present. The best method of 10 characterizing these molecular properties,
especially when branch structures are present, is to analyze the
viscoelastic properties of the resin. The crosslinked resins of this
invention may be characterized by their viscoelastic properties. The method
used for determining viscoelastic properties of the resins of this
invention involves subjecting a disk-shape sample to very small deformation
(less than 1% strain) in a cyclic fashion using a 15  Rheometrics
Mechanical Spectrometer equipped with oscillating parallel plates. During
deformation of the sample, a certain amount of energy is lost due to
molecular segmental motions. The remaining energy is stored by elastic
mechanisms. These two types of behaviour are simultaneously measured during
testing and are reflected in the magnitude of the loss modulus (G") and
storage or elastic modulus (G'). Also measured is the complex viscosity
(n"), which is analogous to the steady state shear viscosity as might be 20
measured by a capillary rheometer. Complex viscosity is an indication of
molecular weight. Intrinsic viscosity (IV) is normally the method of
expressing molecular weight of a PVC resin. However, with crosslinked
resins the resin is not completely soluble, thus the IV cannot be
accurately determined. Therefore molecular weight of the resins of this
invention are expressed as complex viscosity, with the units being poise
(dPas). The complex viscosity is 25 measured at [err]. The resins of this
invention have a complex viscosity of from about 0.9 x 1 05 poise to about
1000.0 x [err] poise, preferably about about 1.0 x [err] to about 100.0 X
[err], more preferably about 4.0 X 105 to about 60.0 X 105. In terms of
behavior, a complex viscosity of 0.9 X 105 poise corresponds to an IV of
from about 0.8, and a complex viscosity of 60.0 X [err] poise corresponds
to an IV of about 1.5. Another important viscoelastic property of the
resins of this invention is the tan [err], which is the ratio of 30 the
loss modulus (G") to the energy storage modulus (G'). The tan [err] can be
expressed by the formula: [err] 35 Tan[err] is an indication of the amount
of long chain branching (crosslinking) present in the resin. A PVC
homopolymer with no crosslinking would have a tan [err] of about 1.0. As
crosslinking occurs, the tan [err] gets smaller. The tan [err] of the
crosslinked resins of this invention are less than 1.0, preferably from
about 0.1 to 40 about 0.95, more preferably from about 0.3 to about 0.7.
The tan [err] is measured at [err]. To further illustrate the present
invention, the following specific examples are given, it being understood
that this is merely intended in an illustrative and not a limitative sense.
In the examples, all parts and percents are by weight unless otherwise
indicated. 45 EXAMPLE I This Example is presented to demonstrate a process
to produce the crosslinked skinless resin of this invention. An 4160[err]
(1100 gallon) reactor equipped with agitation and cooling means was used in
this Example. The following polymerisation recipe was used: 50 55 12    EP
0 287 757 B1 Ingredient           Parts by Wt. Vinyl Chloride
100 Water (demineralized)           150 5                           Diallyl
phthalate                 0.260 Polyacrylic Acid Dispersant       0.025
NaOH                              0.0025 Isopropyl Alcohol
0.120 Low Hydrolysis (55%) PVA          0.300 10
2-ethyl Hexyl Peroxydicarbonate   0.045 



Phenolic Shortstop                0.020 The ingredients were charged
according to the two poly method disclosed in this specification. The
reaction was conducted at 53 C. The NaOH was charged as a solution in water
after 15 minutes into the reaction (about 1% conversion). At 275 minutes
the reaction was terminated with the phenolic shortstop. The resin was
removed from the reactor, stripped of residual monomer and dried to a free
flowing powder. The resin particles were agglomerated, irregular shaped,
porous, crosslinked skinless resin particles with the following properties:
20 Weight average particle size   - 160 [err] Mercury porosity          -
0.407 cc/gm Powder mix time           - 216 seconds Complex viscosity
- 20X[err] poise (dPas) 25                        Tan [err]
0.5 This example demonstrates a crosslinked skinless resin having a fast
powder mix time, and high porosity. The tan [err] indicates a significant
amount of crosslinking. This resin when calendered or extruded 30 will give
a matte finish. EXAMPLE II This Example is presented to show a broad
variety of crosslinked skinless PVC resins with different 35 amounts of
crosslinking. The same polymerization recipe and charging procedure was
used as in Example I except the amount of crosslinking agent (diallyl
phthalate) and polymerization temperature. The part level of crosslinking
agent is parts per 100 parts vinyl chloride monomer. The following results
were obtained: 40 45 50 55 13    EP 0 287 757 B1 5 15 20 25 ` 35 40 The
complex viscosity and Tan [err] are plotted on a semi-log graph and shown
as the attached Figure. The graph shows the broad range of crosslinked
resins produced in this Example. The numbers beside the point on the graph
correspond to the Run No. of this Example 11. 45 EXAMPLE III This Example
is presented to compare commercially available crosslinked PVC resins which
have a skin to the skinless crosslinked resins of this invention. 50 55 14
EP 0 287 757 B1 



20 25 30 35 45 As can be seen from the above data, the powder mix time is
much longer for the crosslinked resins which have a skin than the powder
mix times of the skinless crosslinked resins of this invention. The above
four competitive skin type crosslinked resins are shown on the Figure. The
Figure is a semi- log graph of complex viscosity vs. Tan [err]. The letters
A-D beside the point indicate the corresponding resin 50  of this Example
III. The resins of this invention have many uses where a matte finish is
desired in a PVC product such as house siding and window cladding. The
crosslinked resins of this invention may be used as 100% of the PVC
required in a PVC formulation or they may be blended with non-crosslinked
PVC resins in any proportions to achieve a desired result. 55 15    *   C
L  M   S  * Claims 1. A crosslinked polyvinyl chloride resin comprising
vinyl chloride monomer or vinyl chloride monomer with up to 50 % by weight
of one or more other vinylidene monomers except crosslinking monomers 5
having a terminal CH2 = C < grouping and said resin has incorporated 0.05
to 5.0 parts by weight of at least one crosslinking agent, based on 100
parts by weight of monomer(s) in particulate form characterized by greater
than 90 % by weight of said resin particles having the following features:
(a) said particles are skinless as evidenced by an absence of a
substantially continuous pericellular membrane; 10       (b) a complex
viscosity of from 0.9 x [err] dPas (poise) to 1000.0 x [err] dPas (poise)
as measured at 210  C; and (c) a tan [err] of less than 1.0 as measured at
210 * C. 2. A polyvinyl chloride resin of Claim 1 wherein said resin
particles are characterized by having: 15       (a) a shape factor less
than 0.85; (b) a mercury porosity of from 0.1 cm3/g to 0.8 [err]/g measured
according to ASTM D-2873 procedure; (c) an average diameter particle size
of from 70 [err] to 1000 [err]; (d) a powder mix time less than 400 seconds
measured according to ASTM D-6373 procedure; 20       (e) said surface area
of said PVC particles not covered by a primary dispersant is at least 20 %
as determined by ESCA; (f) a tan [err] of from 0.3 to 0.7; and (g) a
complex viscosity of from 1.0 x 105 to 60.0 x 105 dPas (poise). 25 3. A
polyvinyl chloride of Claim 2 wherein said resin particles are
characterized by having: (a) a shape factor less than 0.80; (b) a mercury
porosity of from 0.3 cm3/g to 0.5 cm3/g; (c) a particle size of from 100
[err] to 250 [err]; (d) a powder mix time less than 250 seconds; 30
(e) said surface area of said PVC particles not covered by a primary
dispersant is at least 60 % as determined by ESCA; and (f) a complex
viscosity of from 4.0 x 105 to 60.0 x 105 dPas (poise). 4. An agitated
aqueous suspension process for producing porous, skinless, agglomerated,
crosslinked 35     polyvinyl chloride resin particles of claim 1 wherein
the vinyl monomer is polymerized together with at 



least one crosslinking agent in the presence of from 0.01 part by weight to
0.1 part by weight per 100 parts by weight of polymerizable monomer of at
least one ion sensitive primary dispersant capable of thickening water, and
at least one secondary dispersant, wherein from 0.0010 part to 0.010 part
by weight per 100 parts by weight of monomer of an ionic material to desorb
a substantial amount of said 40     primary dispersant off the monomer
droplets, is charged to the polymerization medium at from 1% to 5%
conversion of monomer to polymer. 5. A process of Claim 4 wherein said ion
sensitive primary dispersant is a crosslinked interpolymer of acrylic acid,
and wherein said secondary dispersant is a hydrolyzed polyvinyl acetate
being less than 45     60% hydrolyzed, and wherein said ionic material is
sodium hydroxide. 6. A process of Claim 5 wherein the level of primary
dispersant is from 0.02 to 0.06 part by weight per 100 parts by weight of
vinyl monomer, and wherein the level of said secondary surfactant is from
0.1 to 0.4 part by weight per 100 parts by weight of vinyl monomer, and
wherein the level of said ionic 50     material is from 0.001 part by
weight to 0.0100 part by weight per 100 parts by weight of vinyl monomer.
7. A process of Claim 4 wherein said vinyl monomer is vinyl chloride, and
wherein the level of crosslinking agent is from 0.05 part by weight to 5.0
parts by weight per 100 parts by weight of vinyl monomer, and 55
wherein said crosslinking agent is diallyl phthalate, and wherein said
crosslinking agent is premixed with the vinyl monomer before being added to
the polymerization medium. 16    EP 0 287 757 B1                    *   C
L   M   S    * 8. A process of claim 4 for producing porous, crosslinked,
skinless, agglomerated vinyl resin particles in an aqueous medium
comprising: (a) charging water and at least one ion sensitive primary
dispersant(s) capable of thickening water to a polymerization vessel
equipped with agitation and cooling means; 5        (b) agitating said
water and said dispersant(s); (c) reducing or stopping said agitation such
that non-turbulent flow is achieved; (d) charging at least one
vinyl-monomer together with at least one crosslinking agent to the
polymerization vessel such that there is formed two liquid layers in the
polymerization vessel, a bottom thickened aqueous layer and a top vinyl
monomer layer; 10       (e) charging to the top vinyl monomer layer a
solution comprising at least one catalyst, at least one solvent, and at
least one secondary dispersant, wherein said solvent has a density equal to
or less than the vinyl monomer(s) being polymerized and said catalyst
solution has a density less than 1.0 gg/cc; (f) allowing said catalyst to
diffuse through the vinyl monomer top layer; 15       (g) increasing the
agitation such that the entire polymerization medium is emulsified to form
monomer droplets suspended in an aqueous polymerization medium; (h)
conducting the polymerization of the vinyl monomer to a conversion of from
1% to 5%; (i) charging from 0.0010 part to 0.0100 part by weight per 100
parts by weight of monomer, of an ionic material to the polymerization
medium to substantially desorb the primary dispersant off the 20
monomer droplets; (j) continuing the polymerization; (k) removing the
polymerized resin from the reaction vessel. 9. A process of Claim 8 wherein
the vinyl monomer is vinyl chloride, and wherein the ion sensitive 25
primary dispersant is a lightly crosslinked interpolymer of acrylic acid,
and wherein said secondary dispersant is at least one dispersant selected
from the group consisting of sorbitan ester and hydrolyzed polyvinyl
acetate having a hydrolysis level less than about 60%. 10. A process of
Claim 9 wherein the level of said primary dispersant is from 0.02 to 0.06
part by weight 30     per 100 parts by weight of vinyl monomer, and wherein
said ionic material is added to the polymeriza- 



tion medium at from 1% to 2% conversion of vinyl monomer to polymer, and
wherein the level of said secondary dispersant is from 0.1 part by weight
to 0.4 part by weight per 100 parts by weight vinyl monomer. 35 11. A
process of Claim 8 wherein said solvent in (e) is selected from the group
consisting of an alcohol having at least 2 carbon atoms and a hydrocarbon,
and wherein at least one secondary dispersant is premixed with the vinyl
monomer and crosslinking agent prior to being charged into the
polymerisation vessel, and wherein in (a) the water and the ion sensitive
primary dispersant(s) are premixed prior to being added to the
polymerization vessel, and wherein in (d) the catalyst solution containing
catalyst, 40     solvent and at least one secondary dispersant is premixed
with said vinyl monomer prior to being added to the polymerization vessel.
12. A process of Claim 8 wherein the level of said crosslinking agent is
from 0.05 part by weight to 5.0 parts by weight per 100 parts by weight of
vinyl monomer, and wherein said crosslinking agent is diallyl 45
phthalate, and wherein said crosslinking agent is charged to the
polymerization vessel separately from the vinyl monomer. 13. An agitated
aqueous suspension process for producing porous, skinless, agglomerated,
crosslinked polyvinyl chloride resin particles of claim 1 comprising
polymerising vinyl monomer together with at 50     least one crosslinking
agent in the presence of a dispersant system comprising (a) from 0.02 to
0.06 part by weight per 100 parts by weight monomer of an ion sensitive
primary dispersant capable of thickening water; (b) from 0.2 to 0.4 part by
weight of non-polyethylene oxide containing secondary dispersant; and (c)
from 0.1 to 0.3 part by weight per 100 parts by weight vinyl monomer of a
polyvinyl acetate secondary dispersant having a hydrolysis level less than
70%. 55 14. A process of Claim 13 wherein said non-polyethylene oxide
containing dispersant is selected from the group consisting of sorbitan
trioleate, sorbitan tristearate, sorbitan monooleate, sorbitan
monopalmitate, glycerol monooleate, glycerol monostearate, and triglycerol
monooleate, and wherein said primary 17    *   C   L  M   S   * dispersant
is a lightly crosslinked interpolymer of acrylic acid, and wherein the
level of said crosslinking agent is from 0.05 part by weight to 5.0 parts
by weight per 100 parts by weight of vinyl monomer. 15. A process for
producing skinless, porous, crosslinked PVC resins of claim 1 comprising
polymerizing in 5      mass vinyl monomer(s) together with at least one
crosslinking agent in a two step process comprising a first step wherein
the polymerization is carried from 7 to 15 percent conversion under high
turbulence and a second step wherein the vessel contents are then
transferred to the second vessel containing the remaining monomer(s)for
completion of the polymerization under mild agitation. 10  16. A process of
Claim 15 wherein the final conversion of monomer to polymer is from 35
percent to 65 percent, and wherein the vinyl monomer is vinyl chloride, and
wherein the level of said crosslinking agent is from 0.05 part by weight to
5.0 parts by weight per 100 parts by weight of vinyl chloride monomer. 15
17. An aqueous phase inversion process for producing skinless, porous,
crosslinked PVC resins of claim 1 comprising polymerizing vinyl monomer(s)
together with at least one crosslinking agent wherein the process is
conducted in a first step with the monomer phase as the continuous phase in
a mass type polymerization up to a 1 percent to 10 percent conversion of
monomer to polymer, additional water is added in a second step to invert
the process such that the aqueous phase is the continuous phase and 20
the monomer(s) is a discontinuous phase. 18. A process of Claim 17 wherein
the level of crosslinking agent is from 0.05 part by weight to 5.0 parts by
weight per 100 parts by weight of vinyl monomer, and wherein said
crosslinking agent is diallyl phthalate. 25 



Patentanspruche 1. Vernetztes Polyvinylchlorid-Harz, umfassend
Vinylchlorid-Monomer oder Vinylchlorid-Monomer mit bis zu 50 Gew.-% eines
oder mehrerer anderer Vinyliden-Monomerer, mit Ausnahme vernetzender Mono-
30     merer, mit einer endstandigen CH2=C< -Gruppierung und, eingearbeitet
in das Harz, 0,05 bis 5,0 Gew.-Teile eines Vernetzungsmittels, bezogen auf
100 Gew.-Teile des Monomers bzw. der Monomeren in Teilchen-Form, dadurch
gekennzeichnet, daB mehr als 90 Gew.-% der Harz-Teilchen die folgenden
Merkmale haben: (a) Die Teilchen sind hautlos, wie durch die Abwesenheit
einer im wesentlichen geschlossenen 35        perizellularen Membran
angezeigt wird; (b) eine Komplex-Viskositat von 0,9 x 105 dPa.s (Poise) bis
1 000 x 105 dPa.s (Poise) , gemessen bei 210 * C; (c) einen tan a von
weniger als 1,0, gemessen bei 210 * C. 40 2. Polyvinylchlorid-Harz nach
Anspruch 1, worin die Harz-Teilchen gekennzeichnet sind durch (a) einen
Formfaktor von weniger als 0,85; (b) eine Quecksilber-Porositat von 0,1
cm3/g bis 0,8 cm3/g, gemessen nach der Arbeitsvorschrift von ASTM D-2873;
(c) eine TeilchengroBe, als mittlerer Durchmesser, von 70 uIm bis 1 000
ULm; 45       (d) eine Pulver-Mischzeit von weniger als 400 s, gemessen
nach der Arbeitsvorschrift von ASTM D- 6373; (e) eine nicht von einem
primaren Dispergiermittel bedeckte anteilige Oberflache der PVC-Teilchen
von wenigstens 20 %, bestimmt mittels ESCA; (f) einen tan S von 0,3 bis
0,7; und 50       (g) eine Komplex-Viskositat von 1,0 x 105 bis 60,0 x 105
dPa. s (Poise). 3. Polyvinylchlorid nach Anspruch 2, worin die
Harz-Teilchen gekennzeichnet sind durch (a) elnen Formfaktor von weniger
als 0,80; (b) eine Quecksilber-PorositAt von 0,3 cm3/g bis 0,5 cm3/g; 55
(c) eine TeilchengrdBe von 100 jLm bis 250 jum; (d) eine Pulver-Mischzeit
von weniger als 250 s; (e) eine nicht von einem primaren Dispergiermittel
bedeckte anteilige Oberflache der PVC-Teilchen von wenigstens 60 %,
bestimmt mittels ESCA; und 18    EP 0 287 757 B1                    *   C
L  M   S    * (f) eine Komplex-Viskositat von 4,0 x 105 bis 60,0 x 105
dPa.s (Poise). 4. Verfahren, unter RUhren in wlBriger Suspension, zur
Erzeugung poroser, hautloser, agglomerierter, vernetzter
Polyvinylchlorid-Harz-Teilchen nach Anspruch 1, worin das Vinyl-Monomer
zusammen mit 5      wenigstens einem Vemetzungsmittel polymerisiert wird in
Anwesenheit von 0,01 Gew.-Teilen bis 0,1 Gew.-Teilen, bezogen auf 100
Gew.-Teile des polymerisierbaren Monomers, wenigstens eines ionen-
empfindlichen primaren Dispergiermittels, das zum Eindicken des Wassers
befahigt ist, und wenigstens eines sekundgren Dispergiermittels, worin
0,0010 Gew.-Teile bis 0,010 Gew.-Teile, auf 100 Gew.-Teile Monomer, eines
ionischen Materials zum Desorbieren einer wesentlichen Menge des primaren
Disper- 10     giermittels von den Monomer-Tr6pfchen in das
Polymerisationsmedium bei einer Umwandlung von 1 % bis 5 % des Monomers in
das Polymer eingetragen wird. 5. Verfahren nach Anspruch 4, worin das
ionenempfindliche primare Dispergiermittel ein vernetztes Interpolymer der
Acrylsdure ist und worin das sekundare Dispergiermittel ein hydrolysiertes
Polyvinyl- 15     acetat ist, das zu weniger als 60 % hydrolysiert ist, und
worin das ionische Material Natriumhydroxid iSt. 6. Verfahren nach Anspruch
5, worin der Gehalt des primaren Dispergiermittels 0,02 bis 0,06 Gew.-Teile
auf 100 Gew.-Teile Vinyl-Monomer betragt, und worin der Gehalt des
sekundaren Tensids 0,1 bis 0,4 



20     Gew.-Teile auf 100 Gew.-Teile Vinyl-Monomer betragt, und worin der
Gehalt des ionischen Materials 0,001 Gew.-Teile bis 0,0100 Gew.-Teile auf
100 Gew.-Teile Vinyl-Monomer betragt. 7. Verfahren nach Anspruch 4, worin
das Vinyl-Monomer Vinylchlorid ist, und worin der Gehalt des
Vemetzungsmittels 0,05 Gew.-Teile bis 5,0 Gew.-Teile auf 100 Gew.-Teile
Vinyl-Monomer betragt, und 25     worin das Vemetzungsmittel
Diallylphthalat ist, und worin das Vernetzungsmittel mit Vinyl-Monomer
vorgemischt wird, bevor es zu dem Polymerisationsmedium hinzugefUgt wird. &
Verfahren nach Anspruch 4 zur Erzeugung por6ser, vernetzter, hautloser,
agglomerierter Vinyl-Harz- Telichen in einem wBrigen Medium, umfassend 30
(a) das Eintragen von Wasser und wenigstens einem ionenempfindlichen
Dispergiermittel, das zum Eindicken des Wassers bef~higt ist, in ein mit
ROhr- und Kohimitteln ausgestattetes Polymerisations- Gefaf; (b) das RUhren
von Wasser und Dispergiermittel(n); (c) das Reduzieren oder Anhalten des
RUhrens, so daB eine nicht-turbulente Str6mung erreicht wird; 35       (d)
das Eintragen von wenigstens einem Vinyl-Monomer zusammen mit wenigstens
einem Vernet- zungsmittel in das Polymerisations-GefMB, so daB zwei
flUssige Schichten in dem Polymerisations- GefWA  gebildet werden, eine
untere eingedickte waBrige Schicht und eine obere Vinyl-Monomer- Schicht;
(e) das Eintragen einer wenigstens einen Katalysator, wenigstens ein
L6sungsmittel und wenigstens 40        ein sekundares Dispergiermittel
umfassenden LWsung in die obere Vinyl-Monomer-Schicht, wobei das
LWsungsmittel eine Dichte hat, die gleich derjenigen oder kleiner als
diejenige des einen oder der mehreren polymerisierten Vinyl-Monomeren ist,
und die Katalysator-L6sung eine Dichte von weniger als 1 g/cm3 hat; (f) das
Diffundierenlassen des Katalysators durch die obere Vinyl-Monomer-Schicht;
45       (g) das Verst~rken des R0hrens, so daB das gesamte
Polymerisationsmedium unter Bildung von Monomer-Tropfchen, die in dem
waBrigen Polymerisationsmedium suspendiert sind, emulgiert wird; (h) das
DurchfUhren der Polymerisation des Vinyl-Monomers bis zu einer Umwandlung
von 1 % bis 5 %; (i) das Eintragen von 0,0010 Gew.-Teilen bis 0,0100
Gew.-Teilen, auf 100 Gew.-Teile Monomer, 50        eines ionischen
Materials in das Polymerisationsmedium, um das primare Dispergiermittel im
wesentlichen von den Monomer-Tr6pfchen zu desorbieren; 0) das FortfUhren
der Polymerisation; (k) das Entfernen des polymerisierten Harzes aus dem
ReaktionsgefIB. s5 9. Verfahren nach Anspruch 8, worin das Vinyl-Monomer
Vinylchlorid ist, und worin das ionenempfindliche primare Dispergiermiftel
ein schwach vernetztes Interpolymer der Acrylsaure ist, und worin das
sekunddre Dispergiermittel wenigstens ein Dispergiermittel ist, das aus der
aus Sorbitanester und hydrolysiertem Polyvinylacetat mit einem
Hydrolyse-Grad von weniger als etwa 60 % bestehenden 19    *   C   L  M   S
* Gruppe ausgewAhlt ist. 10. Verfahren nach Anspruch 9, worin der Gehalt
des primaren Dispergiermittels 0,02 bis 0,06 Gew.-Teile auf 100 Gew.-Teile
Vinyl-Monomer betragt, und das ionische Material dem Polymerisationsmedium
bei 5      einer Umwandlung von 1 % bis 2 % des Monomers in das Polymer
zugesetzt wird, und worin der Gehalt des sekundaren Dispergiermittels 0,1
bis 0,4 Gew.-Teile auf 100 Gew.-Teile Vinyl-Monomer betr~gt. 11. Verfahren
nach Anspruch 8, worin das L6sungsmittel in (e) aus der aus einem Alkohol
mit wenigstens 2 10     Kohlenstoff-Atomen und einem  Kohlenwasserstoff
bestehenden Gruppe ausgewahit ist, und worin wenigstens ein sekundares
Dispergiermittel mit dem Vinyl-Monomer und dem Vemetzungsmittel vor dem
Eintragen in das Polymerisations-GefaB vorgemischt wird, und worin in (a)
das Wasser und das- 



(die) ionenempfindliche(n) primare(n) Dispergiermittel vor dem Eintragen in
das Polymerisations-GefaB8 vorgemischt werden, und worin in (d) die einen
Katalysator, ein L6sungsmittel und wenigstens ein 15     sekundares
Dispergiermittel enthaltende Katalysator-Losung mit dem Vinyl-Monomer vor
dem Eintra- gen in das Polymerisations-GefaB vorgemischt wird. 12.
Verfahren nach Anspruch 8, worin der Gehalt des Vemetzungsmittels 0,05
Gew.-Teile bis 5,0 Gew.- Teile auf 100 Gew.-Teile Vinyl-Monomer betragt,
und worin das Vernetzungsmittel Diallylphthalat ist, 20     und worin das
Vemetzungsmittel getrennt von dem Vinyl-Monomer in das
Polymerisations-GefaB eingetragen wird. 13. Verfahren, unter RUhren in
waBriger Suspension, zur Erzeugung por6ser, hautloser, agglomerierter,
vernetzter Polyvinylchlorid-Harz-Teilchen nach Anspruch 1, umfassend das
Polymerisieren von Vinyl- 25     chlorid-Monomer zusammen mit wenigstens
einem Vernetzungsmittel in Gegenwart eines Dispergier- mittel-Systems, das
(a) 0,02 bis 0,06 Gew.-Teile, auf 100 Gew.-Teile Vinyl-Monomer, eines
ionenempfindlichen primaren Dispergiermittels, das zum Eindicken des
Wassers befahigt ist; (b) 0,2 bis 0,4 Gew.-Teile, eines kein
Polyethylenoxid enthaltenden sekundaren Dispergiermittels; 30        und
(c) 0,1 bis 0,3 Gew.-Teile auf 100 Gew.-Teile Vinyl-Monomer, eines
sekundaren Polyvinylacetat- Dispergiermittels mit einem Hydrolysegrad von
weniger als 70 % umfast. 35 14. Verfahren nach Anspruch 13, worin das kein
Polyethylenoxid enthaltende sekundare Dispergiermittel aus der aus
Sorbitantrioleat, Sorbitantristearat, Sorbitanmonooleat,
Sorbitanmonopalmitat, Glycerinmo- nooleat, Glycerinmonostearat und
Triglycerinmonooleat bestehenden Gruppe ausgewlhlt ist, und worin das
primare Dispergiermittel ein schwach vemetztes Interpolymer der AcrylsSure
ist, und worin der Gehalt des Vernetzungsmittels 0,05 Gew.-Teile bis 5,0
Gew.-Teile auf 100 Gew.-Teile Vinyl-Monomer 40     betragt. 15. Verfahren
zur Erzeugung hautloser, por6ser, agglomerierter, vemetzter
PVC-Harz-Teilchen nach An- spruch 1, umfassend das Polymerisieren von
Vinyl-Monomer(en) in Masse zusammen mit wenigstens einem Vernetzungsmittel
in einem zweistufigen Verfahren, umfassend 45     eine erste Stufe, worin
die Polymerisation von 7 % bis 15 % Umwandlung unter hoher Turbulenz
durchgefUhrt wird, und eine zweite Stufe, worin der GefaB-lnhalt dann in
ein zweites, das(die) restliche(n) Monomer(en) enthaltendes GefaB OberfUhrt
wird, um die Polymerisation unter schwachem RUhren zu vervollstandi- gen.
50 16. Verfahren nach Anspruch 15, worin die Umwandlung des Monomers in
Polymer am Ende 35 % bis 65 % betragt, und worin das Vinyl-Monomer
Vinylchlorid ist, und worin der Gehalt des Vemetzungsmittels 0,05
Gew.-Teile bis 5,0 Gew.-Teile auf 100 Gew.-Teile des Vinylchlorid-Monomers
betragt. 55 17. WaBriges Phasenumkehr-Verfahren zur Erzeugung hautloser,
por6ser, agglomerierter, vernetzter PVC- Harze nach Anspruch 1, umfassend
das Polymerisieren von Vinyl-Monomer(en) zusammen mit wenig- stens einem
Vemetzungsmittel, worin das Verfahren in einem ersten Schritt mit der
Monomer-Phase als der kontinuierlichen Phase in einer Art Polymerisation in
Masse bis zu einer Umwandlung von 1 % bis 20    *   C   L  M   S   * 10 %
des Monomers in Polymer durchgefOhrt wird und in elnem zweiten Schritt
Wasser zugesetzt wird, um das Verfahren umzukehren, so daB die waBrige
Phase die kontinuierliche Phase ist und das (die) Monomer(en) die
unterbrochene Phase bildet (bilden). 5  1& Verfahren nach Anspruch 17,
worin der Gehalt des Vernetzungsmittels 0,05 Gew.-Teile bis 5,0 Gew.- Teile
auf 100 Gew.-Teile Vinyl-Monomer betr~gt, und worin das Vernetzungsmittel
Diallylphthalat ist. 



Revendlcatlons 1o  1. Rhsine de poly(chlorure de vinyle) reticule
comprenant un chlorure de vinyle monomere ou un chlorure de vinyle monomere
contenant jusqu'a 50 % en poids d'un ou plusieurs autres vinylidenes
monome- res, & l'exception de monomeres reticulables, ayant un groupement
terminal CH2 = C<, ladite r~sine contenant de 0,05 a 5,0 parties en poids
d'au moins un agent de reticulation, pour 100 parties en poids du ou des
monomeres, sous forme particulaire, caractdrisde en ce que plus de 90 % en
poids desdites 15     particules de r6sine presentent les propriet6s
suivantes: (a) lesdites particules sont sans peau, comme le montre
l'absence de membrane pericellulaire essentiellement continue; (b) une
viscosite complexe de 0,9.105 a 1000,0.105 dPa.s (poise), mesuree a 210C ;
et (c) un tg 8 infdrieur a 1,0, mesur4 a 210 * C. 20 2. Resine de
poly(chlorure de vinyle) selon la revendication 1, oO lesdites particules
de resine sont caract6risees par les proprietes suivantes: (a) un facteur
de forme inf~rieur & 0,85: (b) une porosit6 au mercure de 0,1 a 0,8 cm3/g,
mesuree par le mode operatoire selon ASTM D- 25        2873; (c) un
diametre moyen de particules de 70 a 1000 Um; (d) un temps de m~lange de
poudre inferieur & 400 secondes, mesure par le mode operatoire selon ASTM
D-6373; (e) I'aire sp~cifique des particules de PVC non recouvertes d'un
dispersant primaire est d'au moins 30        20 %, telle que determinee par
ESCA (analyse chimique par spectroscopie electronique); (f) un tg 8 de 0,3
A 0,7 ; et (g) une viscosit6 complexe de 1,0.105 a 10,0.105 dPa.s (poise).
3. Poly(chlorure de vinyle) selon la revendication 2, dans lequel les
particules de r6sine sont caract~risees 35     par les propri6t6s
suivantes: (a) un facteur de forme inferieur a 0,80; (b) une porosite au
mercure de 0,3 a 0,5 cm3/g; (c) une granulometrie de 100 & 250 Um; (d) un
temps de melange de poudre inf~rieur a 250 secondes: 40       (e) I'aire
spdcifique des particules de PVC non couvertes d'un dispersant primaire est
d'au moins 60 % telle que determinee par ESCA; et (f) une viscosite
complexe de 4,0.105 a 60,0.105 dPa.s (poise). 4. Proc6d6 en suspension
aqueuse sous agitation pour produire des particules de rdsine de
poly(chlorure 45     de vinyle) reticulees, agglom~rdes, poreuses et sans
peau, selon la revendication 1, dans lequel le monomere vinylique est
polymeris6 en m~me temps qu'au moins un agent de reticulation, en pr6sence
de 0,01 a 0,1 partie en poids, pour 100 parties en poids du monomere
polym6risable, d'au moins un dispersant primaire sensible aux ions capable
d'4paissir l'eau, et en mame temps qu'au moins un dispersant secondaire, oU
on ajoute au milieu de polymerisation, a un taux de conversion de 1 A 5 %
50     du monomere en le polymere, une quantit6 de 0,0010 a 0,010 partie en
poids, pour 100 parties en poids de monomere, d'un materiau ionique, pour
qu'une quantit6 importante dudit dispersant primaire soit d~sorb6e des
gouttelettes de monomere. 5. Procede selon la revendication 4, dans lequel
le dispersant primaire sensible aux ions est un 55     interpolymere
reticule de l'acide acrylique, et oO le dispersant secondaire est un
poly(acetate de vinyle) hydrolys6 ayant un degre d'hydrolyse inf6rieur a 60
%, le mat~riau ionique dtant l'hydroxyde de sodium. 21    EP 0 287 757 B1 



*   C   L  M   S   * 6. Proc~d4 selon la revendication 5, dans lequel la
quantite du dispersant primaire est de 0,02 a 0,06 partie en poids pour 100
parties en poids du monombre vinylique, et oO la quantit4 du tensloactif
secondaire est de 0,1 A 0,4 partie en poids pour 100 parties en poids du
monombre vinylique, et o0 la quantite du mat6riau lonique est de 0,001 a
0,0100 parties en poids pour 100 parties en poids du 5      monombre
vinylique. 7. Procdd6 selon la revendication 4, dans loquel le monombre
vinylique est le chlorure de vinyle, et ob la quantite de l'agent de
reticulation est de 0,05 a 5,0 parties en poids pour 100 parties en poids
du monombre vinylique, et oO l'agent de reticulation est le phtalate de
diallyle, et oO l'agent de r6ticulation 10     est pr6m6langd au monombre
vinylique avant d'Stre ajout6 au milieu de polymdrisation. &  Proc~d6 selon
la revendication 4 pour produire des particules d'une resine vinylique
agglomer6e, poreuse, r6ticul~e, sans peau, dans un milieu aqueux, qui
consiste: (a) a introduire de l'eau et au moins un ou plusieurs dispersants
primaires sensibles aux ions, 15       capables d'epaissir l'eau, dans un
reacteur de polym~risation 6quip6 de moyens d'agitation et de
refroidissoment; (b) & agiter l'eau et le ou les dispersants; (c) a rdduire
ou interrompre l'agitation de fagon a obtenir un 6coulement non turbulent;
(d) a introduire dans le rdacteur de polym6risation au moins un monombre
vinylique en mrme 20       temps qu'au moins un agent de rdticulation, de
fagon qu'il se forme deux couches liquides dans le rdacteur de
polymdrisation, a savoir une couche aquouse 6paissie infdrieure et une
couche de monombre vinylique sup~rieure; (e) a ajouter a la couche du
monombre vinylique sup~rieure une solution comprenant au moins un
catalyseur, au moins un solvant et au moins un dispersant secondaire, oO le
solvant a une masse 25       volumique inf~rieure ou 6gale a cello du ou
des monombres vinyliques polymdris~s, et la solution de catalyseur a une
masse volumique infdrieure A 1,0 g/cm3; (f) a laisser le catalyseur
diffuser A travers la couche sup~rieure constitu6e du monombre vinylique;
(g) a augmenter l'agitation de fagon a 6mulsifier la totalite du milieu de
polymdrisation, pour former des gouttelettes de monombre en suspension dans
un milieu aqueux de polymdrisation; 30       (h) & mettre en oeuvre la
polymdrisation du monombre vinylique jusqu'a une conversion de 1 a 5 % (i)
a ajouter une quantit6 de 0,0010 a 0,0100 partie en poids, pour 100 parties
en poids du monombre, d'un matnriau ionique au milieu de polymdrisation,
pour que le dispersant primaire subisse une desorption pratiquement
complato d'avec les gouttelettes monombres; 35       () a poursuivre la
polymdrisation; (k) A retirer du rdacteur la resine polymdrisde. 9. Procede
selon la revendication 8, dans lequel le monombre vinylique est le chlorure
de vinyle, et o0 le dispersant primaire sensible aux ions est un
interpolymbre legbrement r6ticul6 de l'acide acrylique, et 40     oO le
dispersant secondaire est au moins un dispersant choisi parmi l'ensemble
comprenant les esters du sorbitan at le poly(ac~tate de vinyle) hydrolyse
ayant un degrn d'hydrolyse inf~rieur a environ 60 %. 10. Procdd6' selon la
revendication 9, dans lequel la quantit6 du dispersant primaire eat de 0,02
A 0,06 partie en poids pour 100 parties en poids du monombre vinylique, et
oO le materiau ionique est ajoutW 45     au milieu de polym~risation A un
taux de conversion de 1 a 2 % du monombre vinylique en le polymbre, et oi
la quantite du dispersant secondaire est de 0,1 a 0,4 partie en poids pour
100 parties en poids du monombre vinylique. 11. Proc~dd selon la
revendication 8, dans lequel le solvant de (e) est choisi parmi loensemble
comprenant 50    les alcools ayant au moins deux atomes de carbone et les
hydrocarbures, et oO au moins un dispersant secondaire est prem~lang6 au
monombre vinylique et a l'agent de r~ticulation avant d'Otre introduit dans
le rdacteur de polymerisation, et oO, dans (a), I'eau et le ou les
dispersants primaires sensibles aux ions sont prdm~lang6s avant d'Otre
introduits dans le r6acteur de polymerisation, et oO, dans (d), la solution
de catalyseur contenant le catalyseur, le solvant et au moins un dispersant
secondaire, est 55     prdm~lang6e au monombre vinylique avant d'etre
introduite dans le r6acteur de polym6risation. 12. Proced6 solon la
revendication 8, dans loquel la quantit6 de l'agent de reticulation est de
0,05 A 5,0 



parties en poids pour 100 parties en poids du monombre vinylique, et oO
l'agent de reticulation est le 22    EP 0 287 757 B1                    *
C    L   M   S    * phtalate de diallyle, et oO I'agent de reticulation est
introduit dans le r6acteur de polymarisation sdpar~ment du monombre
vinylique. 13. Proc~d6 en suspension aqueuse sous agitation pour produire
des particules de rdsine de poly(chlorure 5      de vinyle) r~ticul~es,
poreuses, sans peau, agglomdrdes, solon la revendication 1, qui consiste a
polym~riser le monombre vinylique en m~me temps qu'au moins un agent de
reticulation en pr6sence d'un systbme dispersant comprenant (a) de 0,02 a
0,06 partie en poids, pour 100 parties en poids du monombre, d'un
dispersant primaire sensible aux ions, capable d'4paissir I'eau ; (b) de
0,2 A 0,4 partie en poids d'un dispersant secondaire ne contenant pas de
poly(oxyde d'4thylbne) ; et (c) de 0,1 & 0,3 10     partie en poids, pour
100 parties en poids du monombre vinylique, d'un dispersant secondaire de
type poly(ac~tate de vinyle) ayant un degre d'hydrolyse inf6rieur & 70 %.
14. Proc~d6 solon la revendication 13, dans lequel le dispersant no
contenant pas de poly(oxyde d'6thylbne) est choisi parmi l'ensemble
comprenant le trioleate de sorbitan, le trist6arate de sorbitan, le 15
monooleate de sorbitan, le monopalmitate de sorbitan, le monool6ate de
glycdrol, le monost~arate de glyc~rol et le monool~ate de triglyc~rol, et
oO le dispersant primaire est un interpolymbre 16gbrement rnticul4 de
l'acide acrylique, et oD la quantite de l'agent de reticulation est de 0,05
& 5,0 parties on poids pour 100 parties en poids du monombre vinylique. 20
15. Procdd6 pour produire des rdsines de PVC r6ticuldes, poreuses et sans
peau solon la revendication 1, qui consiste & polym6riser en masse un ou
plusieurs monombres vinyliques en mame temps qu'au moins un agent de
r~ticulation, dans un proc~dd en deux 6tapes qui comprend une premibre
ftape dans laquelle la polym~risation est mise en oeuvre avec un taux de
conversion de 7 & 15 % en pr~sence d'une forte turbulence, et une douxibme
6tape dans laquelle le contenu du rdacteur est 25     ensuite transvas6
dans le deuxibme rdactour contenant le ou les autres monombres, pour
parachever la polym6risation sous agitation mdnagoe. 16. Proc~d6 solon la
revendication 15, dans lequel la conversion finale du monombre en le
polymbre est de 35 A 65 %, et oO le monombre vinylique est le chlorure de
vinyle, et oO la quantit6 de l'agent de 30     reticulation est de 0,05 a
5,0 parties on poids pour 100 parties en poids du chlorure de vinyle
monombre. 17. Proc~d6 par inversion de phase aquouse pour produire des
r6sines de PVC rdticulI, poreuses et sans peau solon la revendication 1,
qui consiste a polymdriser un ou plusiours monombres vinyliques en 35
meme temps qu'au moins un agent de reticulation, oO le procd6, dans une
premibre 6tape, est mis en oeuvre avec la phase monombre servant de phase
continue dans une polymdrisation en masse, jusqu'a un taux de conversion du
monombre en le polymbre de 1 a 10 %, puis, dans une douxibme 6tape, on
ajoute de l'eau suppl~mentaire pour inverser le proc~d6 de fagon quo la
phase aquouse soit la phase continue et quo le ou les monombres soient la
phase discontinue. 40 18 Procd6 solon la revendication 17, dans lequel la
quantit6 d'agent de reticulation est de 0,05 a 5,0 parties en poids pour
100 parties on poids du monombre vinylique, et oO l'agent de reticulation
est le phtalate de diallyle. 45 50 55 23    


