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[57] ABSTRACT 
Storage stable, one part organosiloxane compositions 
that cure upon heating by a platinum-catalyzed hydrosi— 
lation reaction comprise, in addition to the organosilox 
ane reactants, a platinum-containing hydrosilation cata 
lyst that is microencapsulated within one or two layers 
of thermoplastic organic polymers. The microcapsules 
are formed using known techniques. 

16 Claims, No Drawings 
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STORAGE STABLE HEAT CURABLE 
ORGANOSILOXANE COMPOSITIONS 
CONTAINING MICROENCAPSULATED 
PLATINUM-CONTAINING CATALYSTS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the invention 
This invention relates to organosiloxane composi 

tions that cure by means of a platinum-catalyzed hy 
drosilation reaction. More particularly, this invention 
relates to one-part organosiloxane compositions of this 
type that exhibit long term storage stability under ambi 
ent conditions yet cure rapidly at temperatures of about 
70‘ C. and above. 

2. Description of the Prior Art 
One of the most useful classes of polyorganosiloxane 

compositions cure by a platinum catalyzed hydrosila 
tion reaction. The advantages of these compositions 
relative to moisture curable polyorganosiloxane compo 
sitions is their rapid curing rate, particularly at tempera 
tures above about 70° C. and their ability to cure in 
thick sections. Compositions that cure by a hydrosila 
tion reaction typically contain a polydiorganosiloxane 
with at least two ethylenically unsaturated hydrocarbon 
radicals per molecule, an organohydrogensiloxane con 
taining at least two silicon bonded hydrogen atoms per 
molecule in an amount sufficient to achieve curing of 
the composition and a platinum-containing catalyst in 
an amount sufficient to promote curing of the composi 
tion. Fillers and other additives may be present for the 
purpose of modifying physical and/or chemical proper 
ties of the composition either prior to or following our 
ing. 
Because the aforementioned platinum catalyzed or 

ganosiloxane compositions begin to cure even at ambi 
ent temperature once the reactants are combined, the 
platinum catalyst and the organohydrogensiloxane re 
actant usually are packaged in separate containers and 
are not combined until it is desired to cure the composi 
tion. Even if the composition contains one or more of 
the known platinum catalyst inhibitors it cannot be 
stored in a single container for more than a few hours. 
One of the alternatives proposed in the prior art to 

supplying platinum-catalyzed curable organosiloxane 
compositions as two-package materials is to isolate ei 
ther the catalyst or the organohydrogensiloxane within 
a matrix of a material that is solid under the conditions 
encountered during storage of the curable composition, 
and which allows the entrapped reactant or catalyst to 
escape and mix with the other ingredients when it is 
desired to cure the composition. 
US. Pat. No. 4,481,341, which issued to Schlak et al. 

on Nov. 6, 1984 describes thermosetting organosiloxane 
compositions comprising a polyorganosiloxane contain 
ing at least two ethylenically unsaturated hydrocarbon 
radicals per molecule, a polyorganohydrogensiloxane 
containing at least two silicon bonded hydrogen atoms 
per molecule and a platinum-containing catalyst that is 
dispersed in a ?nely divided, solid material, such as a 
silicone resin, at a concentration of from 0.001 to 5 
percent by weight of platinum metal. 
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2 
The finely divided material in which the catalyst is 

dispersed is virtually insoluble in either the aforemen 
tioned polyorganosiloxane or polyorganohydrogen 
siloxane and melts or softens at a temperature between 
70° C. and 250° C. The alleged advantage of the compo 
sitions disclosed by Schlak et al. is that the catalyst 
remains isolated from the other ingredients of the cur 
able composition until the composition is heated suffi 
ciently to melt the material in which the catalyst is 
dispersed. Because the organosilicon compounds pres 
ent in the composition will not cure in the absence of 
the catalyst, the composition can allegedly be stored for 
long periods of time without undergoing curing or even 
an increase in viscosity. 
A disadvantage of the curable organosiloxane com 

positions described by Schlak et al. is the presence of an 
incompatible resin in the curable composition. The max 
imum platinum content disclosed for the catalyst/resin 
mixture is 5 percent by weight, and is 0.1 percent in the 
single exempli?ed composition. The catalyst mixture is 
prepared by combining 100 parts by weight of a solubi 
lized silicone resin with 10 parts by weight of a solution 
of the platinum catalyst in isopropanol. The solution 
contains 1 percent by weight of the catalyst, based on 
the platinum metal content. This requires a relatively 
large amount of resinous carrier material in addition to 
the catalyst. By de?nition the carrier is insoluble in the 
other organosilicon compounds present in the composi 
tion. The carrier may therefore detract from the appear 
ance and/or properties of the cured material. 
A second potential disadvantage of Schlak et al. cata 

lyst resides in the method used to prepare the catalyst 
composition. A solid block or sheet of resin with the 
platinum-containing material dispersed throughout is 
ground to a fine powder. The random nature of the 
grinding operation makes it possible that some of the 
particles will contain platinum catalyst on their surface. 
Even trace amounts of platinum have been shown to 
cause premature curing of the type of organosiloitane 
composition exemplified in this patent. 
One way to avoid the inherent disadvantages of the 

catalyst compositions described in the Schlak et al. 
patent, is to completely microencapsulate ?nely divided 
particles or droplets of a catalyst composition within a 
material that is impermeable to the catalyst and effec 
tively isolates it from the reactive ingredients of a cur 
able organosiloxane composition. The encapsulant 
melts or softens at the desired curing temperature of the 
composition. A variety of methods for microencapsu 
lating materials are known in the art. 
The prior art discloses one-part curable organosilox 

ane compositions containing microencapsulated reac 
tants or catalysts. One example of this type of art is US. 
Pat. No. 4,528,354. which issued to McDougal and 
Dougherty on July 9, 1985. This patent teaches a 
method for curing one-part peroxide curable silicone 
rubber compositions. A liquid phase containing an or 
ganic peroxide is encapsulated within a shell of a resin 
ous thermosetting material that is impervious to the 
peroxide. The capsules are designed to rupture under a 
given internal vapor pressure that is generated by the 
encapsulated liquid when a curable composition con~ 
taining the microcapsules is heated. 

Because release of the peroxide is dependent upon 
rupturing rather than melting of the shell separating the 
peroxide from the other ingredients of the organosilox 
ane composition, the composition and thickness of the 
shell must be carefully controlled to ensure that rupture 
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of the capsules will occur reproducibly within the tem 
perature range used to cure the organosiloxane compo 
smon. 
European Published Patent Application No. 140,770 

which issued on May 8, 1985 describes storage stable 
polyorganosiloxane compositions comprising a polyhy 
droxylated polyorganosiloxane, a polyacyloxysilane 
and a microencapsulated accelerator. The coating mate 
rial of the microcapsules can be penetrated using heat 
and/or irradiation. Suitable encapsulting materials in 
cluding polystyrene, acrylonitrile-styrene copolymers, 
and polymethyl methacrylate. This publication does not 
suggest using microencapsulated materials in organosi 
loxane compositions curable by means other than the 
reaction of polyhydroxylated polyorganosiloxanes with 
acyloxysilanes. 
US. Pat. No. 4,293,677, which issued to Imai on Oct. 

6, 1981 describes encapsulating organohydrogensilox 
anes using complex coacervation and in-situ polymeri 
zation, two of the most common microencapsulation 
techniques. In accordance with Example 1 of this pa 
tent. an aqueous gelatin solution adjusted to a pH of 9.5 
was added to a solution of a trimethylsiloxy terminated 
polymethylhydrogensiloxane in molten paraffin wax. A 
10 percent by weight solution of gum arabic is then 
added and the pH of the resultant emulsion is adjusted 
to 4 over a period of two hours to precipitate a mixture 
of the two polyelectrolytes that forms the encapsulant. 
The encapsulant is cured by gradually heating the dis 
persion of coated particles to a temperature of 50° C. 
The in-situ polymerization process exempli?ed in 

Example 2 of the lmai patent involves the polymeriza 
tion of styrene in the presence of a dimethylsiloxane/ 
methylhydrogensiloxane copolymer as the dispersed 
phase of an emulsion wherein the aqueous phase con 
tains a solubilized polyvinyl alcohol and potassium per 
sulfate. 
A disadvantage of encapsulating the organohy 

drogensiloxane reactant as taught by lmai et al. is the 
relatively large amount of encapsulating polymer that is 
introduced into the composition. Many of the thermo 
plastic organic polymers suitable for use as encapsulants 
are incompatible with the reactants present in the cur 
able composition. As mentioned hereinbefore in con 
nection with the Schlack patent, the presence of rela 
tively large amounts of an incompatible polymer may 
detract from the appearance, physical properties and 
optical properties of the cured material. 
The amount of incompatible encapsulating polymer 

introduced into a curable composition can be reduced 
by encapsulating the platinum~containing catalyst 
rather than the organohydrogensiloxane reactant as 
taught by lmai et al. One of the most effective classes of 
platinum-containing catalysts for curing organosiloxane 
compositions of the type described in the Imai et al. 
patent are reaction products of an inorganic platinum 
compound such as hexachloroplatinic acid with liquid 
vinyl-containing organosilicon compounds such as sym 
tetramethyl-divinyldisiloxane. The resultant product 
can be used as such or diluted to a lower platinum con 
tent, by addition of a liquid dimethylvinylsiloxy tenni 
nated polydimethylsiloxane. 
The present inventors undertook an investigation 

with the objective of preparing one-part organosiloxane 
compositions that could be stored up to one year or 
longer under ambient conditions. yet cured rapidly at 
temperatures above 100' C. by a platinum-catalyzed 
hydrosilation reaction and contained unusual amounts 
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4 
of incompatible polymers. This objective was achieved 
by isolating the platinum catalyst from the other ingre 
dients of the composition by microencapsulating it 
within at least one layer of a thermoplastic organic 
polymer. Depending upon the manner in which the 
microcapsules were prepared, in some instances it was 
necessary to wash the microencapsulated catalyst in a 
solvent for the catalyst prior to blending it with the 
other ingredients of the polyorganosiloxane composi 
tion. 

SUMMARY OF THE INVENTION 

One part, storage stable organosiloxane compositions 
that cure at temperatures of at least 70° C. by means of 
a platinum-catalyzed hydrosilation reaction contain the 
catalyst in the form of microcapsules wherein the cata 
lyst is enveloped within at least one thermoplastic or 
ganic polymer. The catalysts are prepared using known 
microencapsulation techniques. 

DETAILED DESCRIPTION OF THE 
INVENTlON 

This invention provides an improved one-part, stor 
age stable, heat curable organosiloxane composition 
comprising 

(A) a curable polyorganosiloxane containing at least 
two ethylenically unsaturated hydrocarbon radi 
cals per molecule: 

(B) an organohydrogensiloxane containing at least 
two silicon bonded hydrogen atoms per molecule 
in an amount sufficient to achieve curing of said 
polyorganosiloxane (A), where the sum of the av 
erage number of ethylenically unsaturated hydro 
carbon radicals per molecule of (A) and the aver 
age number of silicon bonded hydrogen atoms per 
molecule of said organohydrogensiloxane (B) is 
greater than 4, and 

(C) an amount of a platinum-containing hydrosilation 
catalyst sufficient to promote curing of said com 
position at temperature of at least 70'‘ C. and above. 

The improvement comprises the presence of the 
platinum~containing catalyst in the form of microcap 
sules that, in turn, comprise said catalyst as ?nely di 
vided particles or droplets that are completely envel 
oped within one or two layers of a thermoplastic or 
ganic polymer. The average diameter of said microcap 
sules is less than 500 microns, and said thermoplastic 
organic polymer constitutes at least 50 percent of the 
weight of said microcapsules. 
The characterizing feature of the present composi 

tions is the presence of a microencapsulated platinum 
containing catalyst. Because the catalyst is effectively 
isolated from the other ingredients of the composition 
until the composition is heated to the melting or soften 
ing point of the thermoplastic polymer(s) surrounding 
the catalyst, the compositions are stable for extended 
periods of time, typically several months or longer, 
under ambient conditions, yet cure relatively rapidly at 
temperatures above the melting or softening point of the 
thermoplastic polymer(s). 
As used herein the term “platinum-containing hy 

drosilation catalyst" includes metals in the platinum 
group of the periodic table and compounds of these 
metals that are capable of catalyzing a hydrosilation 
reaction. This reaction occurs between a silicon bonded 
hydrogen atom and an ethylenically unsaturated hydro 
carbon radical such as vinyl. 
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In accordance with the present invention, any of the 
known platinum-containing hydrosilation catalysts de 
scribed in the prior art can be microencapsulated and 
incorporated into organosiloxane compositions curable 
by a hydrosilation reaction. Suitable catalysts include 
?nely divided platinum or other platinum group metal 
deposited on carbon black and many compounds of 
platinum group metals. Reaction products and com 
plexes of inorganic compounds of platinum, particularly 
halogen compounds, with organosilicon compounds are 
preferred because of their compatibility with the reac 
tants in the curable organosiloitane compositions of this 
invention. 
The encapsulated platinum-containing catalyst can be 

a liquid or solid at ambient temperature. Solid catalysts 
can be encapsulated in this form or dissolved in a sol 
vent that will not dissolve the encapsulating polymer(s). 
To increase the density of the microcapsule the catalyst 
composition can be prepared by treating a finely di 
vided solid such as silica or quartz with one of the afore 
mentioned platinum-containing hydrosilation catalysts 
in liquid or solubilized form. 
The particles or droplets of platinum-containing cata 

lyst composition are completely enveloped within at 
least one thermoplastic organic polymer. The catalyst 
composition can be distributed throughout the volume 
of the microcapsule or can be concentrated in one or 
more "core” areas. 
The thermoplastic organic polymers used to encapsu 

late the catalyst are insoluble in and impervious to the 
catalyst. In addition, the polymers are insoluble in the 
curable organosiloxane compositions of this invention. 
If the organic polymer surrounding the catalyst is, in 
turn, encapsulated within a shell formed from a second 
organic polymer, the polymers are preferably different, 
and each must meet all of these requirements. 

Polymers useful as encapsulants for the platinum 
catalysts include but are not limited to addition type 
polymers such as polyethylene, polystyrene, polyvinyl 
chloride, polyvinylidene chloride, copolymers of vinyl 
chloride and vinylidene chloride, polyacrylates such as 
polymethyl methacrylate, polyacrylonitrile and copoly 
mers of acrylonitrile with butadiene and/or styrene. 
Suitable condensation type polymers include but are not 
limited to polyamides and polyesters. Cellulose esters 
such as cellulose acetate and mixed esters such as cellu 
lose acetate butyrate can also be used. 

It will be understood that “insolubi1ity" and "imper 
meability” are relative terms. Many solids will dissolve 
to a very limited extent in liquids in which they are 
considered insoluble, just as a limited degree of diffu 
sion of a material through an "impermeable" layer will 
occur, given sufficient time. As used herein the terms 
“insoluble" and “impermeable” imply that the amount 
of encapsulant that dissolves in the catalyst and/or the 
curable composition and the amount of catalyst that 
diffuses through the walls of the microcapsules during 
storage of the curable organosiloxane composition are 
insufficient to cause curing of the composition. In some 
instances a slight increase in viscosity during storage 
will be observed. 

In order for the present microencapsulated catalysts 
to function effectively in organosiloxane compositions 
that cure by a platinum catalyzed hydrosilation reaction 
the catalyst must be able to penetrate the encapsulating 
polymer at the desired curing temperature of the or 
ganosiloxane composition. 
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6 
The present microcapsules are essentially spherical in 

contour with diameters of up to 500 microns. Diameters 
of less than 50 microns are preferred because they are 
more readily incorporated into curable organosiloxane 
compositions. Depending upon the method used to 
prepare the microcapsules, they can deviate from this 
contour at one or more locations around their perime 
ter, particularly if the encapsulated material is a solid 
particle such as quartz that was treated with a liquid or 
solubilized catalyst composition prior to being encapsu 
lated. 
The thermoplastic organic polymer(s) constitutes at 

least 50 percent by weight of the microcapsules. The 
microcapsules, in turn, include the encapsulating poly 
mer (or polymers in the case of the two-layer capsules 
described hereinafter and in a copending patent applica 
tion ?led concurrently with this application) and the 
catalyst together with any liquids used to dissolve and 
/or dilute the catalyst and/or any solid carriers for the 
catalyst. Preferably the weight of the thermoplastic 
polymers constitutes at least 70 percent by weight of the 
microcapsule. 
The present inventors found that it is not feasible to 

encapsulate all of the catalyst and any associatied liquid 
materials using conventional microencapsulation meth 
ods when the encapsulating polymers constitute less 
than 50 percent by weight of the microcapsules. The 
excess catalyst typically collects on the surface of the 
capsules, and often results in premature curing of or 
ganosiloxane compositions containing these encapsu 
lated catalysts. Even if the excess catalyst is removed by 
washing with a suitable solvent for the catalyst, the 
shell of the microcapsule may not be of sufficient thick 
ness to prevent diffusion of catalyst from the interior to 
the surface of the microcapsule. 
The thermoplastic organic polymer(s) that encapsu 

late the platinum-containing catalyst can be deposited 
using any of the chemical, physico-chemical or physical 
methods described in the aforementioned prior art and 
summarized hereinafter. 
Chemical methods for microencapsulation are de 

scribed in U.S. Pat. No. 3,859,228, which issued to 
Morishita et al. on Jan. 7, 1975; U.S. Pat. No. 4,462,982, 
which issued to Samejima et al. on July 31, 1984; British 
Patent No. 1,354,694, which issued on May 30, 1974; 
U.S. Pat. No. 4,411,933, which issued to Samejima et al. 
on Oct. 25, 1983; U.S. Pat. No. 4,402,856, which issued 
to Schnoering et al. on Sept. 6, 1983; U.S. Pat. No. 
4,542,042, which issued to Samejima et al. on Sept. 17, 
1985; U.S. Pat. No. 3,886,084, which issued to Vas 
siliades on May 27, 1975; and U.S. Pat. No. 4,181,639, 
which issued on Jan. 1, 1980. 

U.S. Pat. No. 3,523,906, which issued to Alois and 
Nicholas on Aug. 11, 1970, describes a microencapsula 
tion method using a preformed polymer as the encapsu 
lant. The solubilized encapsulant is emulsi?ed in an 
aqueous medium containing a hydrophilic colloid. The 
encapsulant can be a vinyl polymer or copolymer, a 
polycarbonate, polyester, polysulfonate, polyurethane, 
polyamide, chlorinated natural rubber or a cellulose 
derivative that is soluble in a water immiscible solvent 
and forms a dry, solid, water insoluble film in the sol 
vent-free state. 

U.S. Pat. No. 4,389,330, which issued to Tice and 
Lewis on June 21, 1983 discloses a microencapsulation 
process whereby an active agent is dissolved or dis 
persed in a solvent and the encapsulating material is 
dissolved in the same solvent. The solvent containing 
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the active agent and encapsulant is then dispersed in a 
continuous phase processing medium and a portion of 
the solvent is evaporated to precipitate the encapsulant 
around the active ingredient in the form of microcap 
sules suspended in the aforementioned continuous 
phase. The novel feature of this method resides in ex 
tracting the remainder of the solvent at this stage, i.e. 
after the microcapsules have been formed and remain 
suspended in the continuous phase. 

Microencapsulated materials can also be formed by 
mechanical means that typically set the solid particles to 
be encapsulated in motion by centrifugal force or air 
currents in a ?uidized bed reactor. The particles are 
directed through a ?lm or spray of molten or solubilized 
encapsulant. 
One of the physico-chemical methods for preparing 

microcapsules is coacervation, which is typically a 
three step process. In the ?rst step a liquid vehicle forms 
the continuous phase, and at least one polyelectrolyte in 
liqui?ed form together with the material to be encapsu 
lated forms the dispersed phase. The liquid vehicle 
initially contains the solubilized encapsulant that is sub 
sequently phased out of solution as a liquid coacervate 
to form a three-phase system. In a simple coacervation 
process the encapsulant is a single polyelectrolyte such 
as gelatin. Complex coacervation involves using two 
polyelectrolytes of opposite charge, such as gelatin and 
gum arabic, that are concurrently phased out of solu 
tion. 
The phasing out of a simple coacervate can be accom 

plished in a number of ways, including changing the 
temperature of the system, or by addition of a salt or a 
nonsolvent for the encapsulant. in a complex coacerva 
tion process the encapsulant can be precipitated by 
changing the pH of the composition. 
The second step of a coacervation process involves 

deposition of the encapsulant phase around droplets or 
solid particles of the material to be encapsulated. For 
this to occur, there must be a driving force for adsorp 
tion of the encapsulant at the surface of the material to 
be encapsulated. 
During the third step of the process the encapsulant is 

solidi?ed. The mean for accomplishing this can be a 
continuation of the one used to bring about separation 
of the encapsulant during the second step of the process, 
or the encapsulant can be solidi?ed by chemical means, 
including cross linking, chelation or grafting. The resul 
tant particles of encapsulated material can be isolated by 
conventional ?ltration and drying techniques. The size 
of the particles and the thickness of the coating is a 
function of several variables, including the relative con 
centrations of encapsulant and substrate and the rate of 
stirring during the coacervation process. 
One of the chemical methods for preparing a micro 

encapsulated material involves an in-situ polymeriza 
tion of at least one monomer on the surface of a ?nely 
divided catalyst in the form of solid particles or drop 
lets. The monomer can be an ethylenically unsaturated 
organic monomer such as ethylene, styrene, vinyl chlo 
ride, vinylidene chloride, or an ester of acrylic or meth 
acrylic acid such as methyl methacrylate. Mixtures 
containing two or more of these ethylenically unsatu 
rated monomers can be used, depending upon the physi 
cal and chemical properties desired for the encapsulant. 
Preferred monomer mixtures include mixtures of sty 
rene and acrylonitrile, and mixtures of vinylidene chlo 
ride with other ethylenically unsaturated monomers. 
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Alternatively, the polymerization reaction used to 

prepare the encapsulating polymer can involve a con 
densation reaction between two or more monomers or a 
single cyclic monomer such as a lactone or lactam. An 
example of such a condensation polymerization is the 
interfacial reaction between sebacoyl chloride and 
hexamethylene diamine to form a polyamide. 
At least one of the condensable monomers together 

with the particles or droplets to be encapsulated are 
emulsi?ed in an aqueous medium, which may also con 
tain a catalyst for the polymerization. Depending upon 
the type of monomer(s) selected, formation of the en 
capsulating polymer is effected by heating, exposure to 
ultraviolet or other type of radiation, or allowing the 
reactants of a condensation polymerization to contact 
one another in the presence of an appropriate catalyst. 
One of the preferred methods for encapsulating the 

platinum-containing catalyst is a physico-chemical one 
whereby a solubilized encapsulating polymer is precipi 
tated from an emulsion that also contains the catalyst 
composition as part of the dispersed phase. During the 
?rst step of this method the catalyst in ?nely divided 
form is dispersed in a solution of the encapsulant poly 
mer. Preferred polymers are those formed from the 
monomers discussed hereinabove in connection with 
the in-situ polymerization method for forming micro 
capsules. 
The catalyst can be a solid or liquid. Liquid catalysts 

can optionally be adsorbed or absorbed on the surface 
of a solid particle such as silica. 
The solvent for the encapsulating polymer must be 

immiscible with the continuous phase of the emulsion, 
which can be water, an organic liquid or a liquid po 
lyorganosiloxane. In addition the boiling point of either 
the encapsulant solvent alone or an azeotropic mixture 
of this solvent and the continuous phase of the emulsion 
must be below the melting point of the encapsulating 
polymer. 
The dispersion of catalyst composition in the solubi 

lized encapsulating polymer is then emulsi?ed in the 
continuous phase and the encapsulant solvent is re 
moved by evaporation. Depending upon the boiling 
point of the solvent, evaporation can be achieved at 
ambient temperature by stirring the emulsion while 
passing an inert gas such as nitrogen through the reac 
tor. Removal of higher boiling solvents such as toluene 
may require heating the emulsion under ambient or 
reduced pressure. The process conditions during evapo 
ration of the encapsulant solvent are such that the en 
capsulant precipitates as a ?lm around each of the sus 
pended particles. 
The method for microencapsulating a platinumcon 

taining catalyst composition with a preformed, solubi 
lized thermoplastic polymer typically comprises the 
following series of steps: 

A. emulsifying or dispersing in the continuous phase 
liquid 

(1) a ?nely divided form of the catalyst composition 
as particles or droplets and 2) a solution of the 
encapsulant in a liquid that is immiscible with the 
continuous phase, the weight of encapsulant being 
at least equal to the weight of catalyst composition, 

B. evaporating an amount of encapsulant solvent 
sufficient to precipitate the encapsulant as a coating 
around substantially all the particles or droplets of cata 
lyst composition, and 

C. solidifying and recovering the resultant microcap 
sules. 
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To ensure the substantial absence of platinum catalyst 
on the outer surface of microcapsules prepared using 
any of the aforementioned methods, the microcapsule 
are preferably washed with a solvent for the catalyst 
that will not dissolve the encapsulating polymer(s). It 
has been found that even trace amounts of the catalyst 
on the surface of the rnicrocapsule can result in prema 
ture curing of the present compositions. 

If the catalyst is one of the preferred reaction prod 
ucts of hexachloroplatinic acid with an ethylenically 
unsaturated liquid organosilicon compound such as a 
symtetraalkyldivinyldisiloxane, the liquid used to wash 
the microcapsules is preferably a liquid cyclic or linear 
polydialkylsiloxane that is a solvent for the catalyst but 
not the encapsulating polymer(s). More preferably the 
alkyl radicals on both the reactant and the washing 
liquid are methyl. 
When water is used as the continuous phase of the 

emulsion from which the encapsulating polymer is pre 
cipitated, the continuous phase can contain a surfactant 
or an emulsifying agent such as polyvinyl alcohol to 
facilitate formation of the emulsion. The surfactant 
selected should be one that does not react with or in 
hibit the catalyst. For example, surfactants containing 
amino or mercapto groups should not be used, because 
these groups are known to inhibit platinum-containing 
hydrosilation catalysts. 

Microencapsulated platinum catalyst compositions 
having average particle sizes of from 5 to about 150 
microns or higher can be prepared by mechanical 
means. In accordance with one such method particles of 
a ?nely divided solid such as silica are treated with a 
liquid or solubilized platinum~containing hydrosilation 
catalyst. The treated particles are then suspended in a 
?uidized bed reactor and circulated through a finely 
divided spray of solubilized or molten encapsulating 
polymer or the corresponding monomer(s). The parti 
cles are exposed to the spray until a coating of the de 
sired thickness is achieved. 

If the microencapsulated catalyst contains two layers 
of different organic polymers, each of the layers is 
formed independently using any of the foregoing chem 
ical, physicochemical or mechanical methods. 

In addition to the microencapsulated catalyst the 
curable organosiloxane compositions of this invention 
comprise a polyorganosiloxane, referred to hereinbe 
fore as ingredient (A), containing at least two ethyleni 
cally unsaturated hydrocarbon radicals per molecule 
and a polyorganohydrogensiloxane containing at least 
two silicon-bonded hydrogen atoms per molecule re— 
ferred to hereinbefore as ingredient (B). To ensure ade 
quate crosslinking and an acceptable level of physical 
properties the sum of the average number of ethyleni 
cally unsaturated hydrocarbon radicals per molecule of 
polyorganosiloxane and the average number of silicon 
bonded hydrogen atoms per molecule of polyorganohy 
drogensiloxane is greater than 4. 

Ingredient (A) can be a liquid or a high viscosity gum 
and consists at least in part of diorganovinylsiloxy or 
organovinylsiloxane units. The silicon- bonded hydro 
carbon radicals present in (A) can contain from I up to 
20 or more carbon atoms. Preferably these radicals are 
lower alkyl, phenyl or a per?uoroalkylethyl radical 
such as 3,3,3- tri?uoropropyl, this preference being 
based on the availability of the intermediates used to 
prepare ingredient (A). Most preferably at least a por 
tion of the repeating units of (A) contain silicon bonded 
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methyl radicals, and the ethylenically unsaturated hy~ 
drocarbon present in (A) is vinyl or allyl. 

Ingredient (A) contains at least two ethylenically 
unsaturated radicals that can be present anywhere in the 
molecule. The ethylenically unsaturated radicals are 
preferably present at least at the terminal positions of 
the molecule in the form of a diorganovinylsiloxy 
groups containing a vinyl radical and two methyl radi 
cals bonded to silicon or a vinyl, a phenyl and a methyl 
radical bonded to silicon. 

If the curable composition is a liquid or paste, the 
viscosity of (A) is preferably from 1 to $00 Pas. Poly 
mers of this type are well known and commercially 
available. A preferred embodiment of (A) is a polydior 
ganosiloxane containing at least one monoorganosilox 
ane unit per molecule, resulting in branching of the 
polymer molecule. Polymers of this type are described 
in U.S. Pat. No. 3,284,406 to Nelson, which issued on 
Nov. 8, 1966. 

Alternatively, (A) can be a semi-solid material, 
known in the art as a gum, exhibiting a viscosity of up 
to 1000 Pa.s or greater at 25‘ C. Curable compositions 
containing this type of polydiorganosiloxane are typi 
cally prepared by blending the ingredients under high 
shear using a two- or three roll rubber mill or in a dough 
type mixer. Surprisingly it has been found that the mi 
croencapsulated catalysts of this invention do not rup 
ture or collapse under the conditions used to process 
high consistency organosiloxane compositions. The 
catalysts can therefore be incorporated into this type of 
curable composition. 

Ingredient (A) is cured by a hydrosilation reaction 
between the ethylenically unsaturated hydrocarbon 
radicals of this ingredient and the silicon-bonded hydro 
gen atoms of the curing agent (B). In a typical instance 
at least one polydiorganosiloxane containing two ethyl 
enically unsaturated hydrocarbon radicals reacts with a 
relatively low molecular weight, liquid organosiloxane 
curing agent containing an average of at least three 
silicon bonded hydrogen atoms per molecule. 

Ingredient (B) is an organohydrogensiloxane contain 
ing an average of two or more silicon-bonded hydrogen 
atoms per molecule. It can contain from as few as four 
silicon atoms per molecule up to an average of 20 or 
more, and exhibit a viscosity of up to 10 Pas or higher 
at 25' C. Ingredient (B) contains repeating units of the 
formulae HSiO|_5, R'HSiO and/or R’ZHSiM. The mole 
cules of this ingredient may also include one or more 
monoorganosiloxane, diorganosiloxane, triorganosiloxy 
and SiO; units that do not contain silicon bonded hydro 
gen atoms. In these formulae R’ is a monovalent hydro 
carbon radical as de?ned hereinabove for the R radical 
of ingredient (A). Alternatively, ingredient (B) can be a 
cyclic compound containing diorganosiloxane and or 
ganohydrogensiloxane units, or a compound of the 
formula Si(0SiR'2I-I)4. 
Most preferably R’ is methyl and ingredient (B) is a 

linear trimethylsiloxy terminated polymethylhydrogen 
siloxane or a dimethylsiloxane/methylhydrogensilox— 
ane copolymer containing an average of from 10 to 
about $0 repeating units per molecule of which from 3 
to 5 are methylhydrogensiloxane. 
The molecular weights of ingredients (A) and (B) 

together with the number and distribution of the silicon 
bonded hydrogen atoms and ethylenically unsaturated 
hydrocarbon radicals within these ingredients will de 
termine the location of crosslinks in the cured elasto 
mer. The concentration of crosslinks per unit volume is 
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often referred to as the “crosslink density” and deter 
mines certain physical properties of the cured elasto 
mer, particularly hardness, modulus tensile strength and 
elongation. The particular combination of polydior 
ganosiloxane(s) and curing agent(s) yielding the desired 
combination of physical properties can readily be deter 
mined by routine experimentation with a knowledge of 
this invention. 
The molar ratio of silicon bonded hydrogen atoms to 

vinyl or other ethylenically unsaturated hydrocarbon 
radicals present in the curable compositions of this in 
vention is a major factor in determining the properties 
of the cured elastomer. Because of the difficulty often 
experienced in achieving a complete reaction between 
all of the silicon-bonded hydrogen atoms and all of the 
vinyl or other ethylenically unsaturated hydrocarbon 
radicals present in the reaction mixture, it is desirable to 
have an stoichiometric excess of one of these species in 
a curable composition. A ratio of from 1.0 to 1.6 silicon 
bonded hydrogen atoms per vinyl or other ethylenically 
unsaturated hydrocarbon radical has been found to 
yield optimum combinations of properties. The pre 
ferred ratio for a given composition will be determined 
at least in part by the average molecular weight of in 
gredient (A) and the type of curing agent. 
The consistency of the present compositions can vary 

from a ?owable liquid to a semi-solid paste to a high 
consistency gum that will flow only under high shear. 
in addition to the aforementioned ingredients the com 
positions can contain other additives including but not 
limited to reinforcing and non-reinforcing fillers, treat 
ing agents for these ?llers, pigments, processing aids, 
stabilizers and flame retardants. 
The following examples describe preferred embodi 

ments of the one-part, storage stable curable organosi 
loxane compositions of this invention, and should not be 
interpreted as limiting the scope of the invention de 
lined in the accompanying claims. Unless otherwise 
speci?ed all parts and percentages are by weight and all 
viscosities were measured at 25' C. 

EXAMPLE 1 

This example describes the preparation of a microen 
capsulated catalyst composition of this invention by 
precipitating a coating of polystyrene around a pre 
ferred type of platinum catalyst. The catalyst was ob 
tained by reacting hexachloroplatinic acid and sym-tet 
ramethyldivinyldisiloxane and diluting the reaction 
product with a liquid dimethylvinylsiloxy terminated 
polydirnethylsiloxane to achieve a platinum content of 
0.7 percent. This example also demonstrates the impor 
tance of washing the microcapsules with a solvent for 
the catalyst prior to incorporating the microcapsules in 
a curable organosiloxane composition. 
A reactor equipped with a mechanically operated 

stirrer and nitrogen inlet was charged with 300 cc. of 
water and 15 g. of a partially hydrolyzed polyvinyl 
alcohol available as Vinol 205 from Air Products Co. 
This mixture was stirred until the polyvinyl alcohol 
dissolved, at which time a solution containing 2.67 g. of 
the platinum catalyst, 17.33 grams of polystyrene and 
300 cc of methylene chloride was gradually added over 
a period of one half hour. Following completion of the 
addition the mixture in the reactor was stirred using a 
stirrer speed of 4-00 r.p.m. for one hour, at which time 
2000 cc of water was added to reduce foaming. This 
mixture was stirred for l5§ hours under ambient condi 
tions while passing a stream of nitrogen through the 
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12 
reactor, after which the contents of the reactor were 
heated at 40° C. for 8% hours while maintaining the ?ow 
of nitrogen, and were then allowed to remain under 
ambient conditions for about 16 hours. 

This mixture was then centrifuged to concentrate the 
microcapsules which had formed. The microcapsules 
were isolated by ?ltration, washed once with water, 
twice with methanol, and then allowed to dry for one 
day. A portion of the microcapsules were retained as 
sample 1 for incorporation into a curable organosilox 
ane composition. 
The remainder of the microcapsules were combined 

with cyclic polydimethylsiloxanes, a known solvent for 
the platinum catalyst, stirred for two hours, and then 
isolated from the liquid. The resultant capsules. referred 
to herein as sample 2, contained 70.8 percent of polysty 
rene and 29.2 percent of the platinum compound, equiv 
alent to 0.184 percent platinum metal. 
A one-part curable organosiloxane composition of 

this invention was prepared by blending the following 
ingredients to homogeneiety: 

14.3 parts of a liquid polyorganosiloxane (A) contain 
ing the following repeating units, expressed as mole 
percentages, where Me represents methyl and Vi 
represents vinyl: 

Unit Percent 

MeSiO i ,5 3 .5 
MegViSiOoys 0.7 
Me3SiOQ5 2.8 
MegSiO 93.0 

0.71 part of a dimethylhydrogensiloxy terminated 
polydimethylsiloxane (B); and 

0.23 part one of the microencapsulated catalysts, 
referred to hereinabove, equivalent to 3 ppm of 
platinum. 

The composition containing catalyst sample 1 cured 
within 3 days at room temperature. 
The composition containing catalyst sample 2 that 

had been washed with cyclic polydimethylsiloxanes did 
not cure during storage for 300 days under ambient 
conditions. When the composition was heated at 45’ C. 
it required 12 days to cure. The same composition cured 
in less than ?ve minutes when heated at 150° C. 

EXAMPLE 2 

This example describes the preparation and evalua 
tion of a platinum catalyst encapsulated within a shell of 
polymethyl methacrylate. 
A reactor equipped as described in example 1 was 

charged with 300 cc. of water and 15 grams of the 
polyvinyl alcohol described in Example 1 and the con 
tents of the reactor were stirred to obtain a homogene 
ous solution. 
A solution prepared by blending 27.64 g. of poly 

methyl methacrylate, 250 cc of methylene chloride and 
2.36 g. of a platinum catalyst was gradually added to the 
reactor to minimize foaming. The catalyst was a reac 
tion product of hexachloroplatinic acid and sym-tet‘ 
ramethyldivinyldisiloxane and contained 4% platinum. 
Catalysts of this type are described in U.S. Pat. No. 
3,419,593, which issued to Willing on Dec. 31, 1968. 
The resultant mixture was stirred for about 16 hours 

while a stream of nitrogen was passed through the reac 
tor. The microcapsules which formed were isolated and 
washed as described in Example 1, The capsules were 



Re. 33,749 
13 

found to contain 86 percent polymethyl methacrylate 
and 14 percent of the platinum compound, equivalent to 
0.056 weight percent platinum. 
A one-part curable organosiloxane composition was 

prepared by blending the following ingredients de 
scribed in example 1 to homogeniety. 

32.0 parts of (A) 
l.6 parts of (H) 
0.052 part of polymethyl methaerylate 

microcapsules, equivalent to 3 ppm of 
platinum 

The composition did not cure during storage for 210 
days under ambient conditions but cured in less than 15 
minutes when heated at 150° C. 

EXAMPLE 3 

This example describes the preparation and evalua 
tion of a rnicroencapsulated platinum catalyst of this 
invention where the encapsulant is a styrene/acryloni 
trile copolymer. 
To a reactor equipped as described in Example 1 and 

containing a solution prepared by blending l5 g. of the 
polyvinyl alcohol described in Example 1 with 300 cc. 
of water was gradually added a solution prepared by 
blending to homogeniety 27.64 g of a styrene/acryloni 
trile copolymer available as Dow SAN 35% from the 
Dow Chemical Company, 2.37 g. of the platinum-con 
taining catalyst described in Example 2 and 250 cc. of 
methylene chloride. The liquid in the reactor was 
stirred using a stirrer speed of 400 rpm. Following 
completion of the addition the contents of the reactor 
were stirred under ambient conditions for about 16 
hours while the flow of nitrogen through the reactor 
was continued. 
The microcapsules that formed were isolated by lil 

tration, washed with methanol, ?ltered, and washed 
with cyclic polydirnethylsiloxanes. The microcapsules 
were in the form of a ?uffy powder with no detectable 
agglomeration. The microcapsules contained 96.2 per 
cent of the acrylonitrite/styrene copolymer and 3.8 
percent of the platinum compound, equivalent to 0.144 
percent of platinum metal. 
The rnicroencapsulated catalyst was used to prepare 

an organosiloxane composition of the following compo 
srtion: 

33.15 g. of the polyorganosiloxane identi?ed as (A) in 
Example 1. 

1.67 g. of the dimethylhydrogensiloxy terminated 
polydimethylsiloxane identi?ed as (B) in Example 
1, and 

0.0561 g. of the rnicroencapsulated catalyst prepared 
as described in the ?rst part of the preceding Exam 
ple 3, 

This composition did not cure during a 210 day expo 
sure to ambient conditions but cured in less than 15 
minutes when heated at a temperature of 150° C. 

EXAMPLE 4 

This example demonstrates the effect of the relative 
amounts of encapsulant and catalyst composition on the 
storage stability of curable organosiloxane compositions 
containing rnicroencapsulated platinum catalysts. The 
microcapsules were prepared by treating ?nely divided 
quartz with a platinum compound and coating the 
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14 
treated particles with an acrylonitrile/styrene copoly 
mer in a ?uidized bed reactor. 
The platinum compound used was (Et2S)2PtCl1. 20 

grams of this compound and 10 grams of a dimethyl 
vinylsiloxy terminated polydimethylsiloxane gum ex 
hibiting a Williams plasticity value of about 60 were 
dissolved in suf?cient toluene to form 950 cc. of solu 
tion. 1500 grams of ?nely divided quartz having an 
average particle size of 30 microns were introduced into 
this solution and blended to form a slurry. The toluene 
was then evaporated to yield a slightly yellowish pow 
der. 
The treated quartz powder was placed in the cham 

ber of a ?uidized bed reactor equipped with a nozzle for 
spraying the solubilized encapsulant into the chamber. 
The temperatures of the air entering and exiting from 
the chamber were 65' C. and 49' C., respectively. The 
?nely divided quartz was held in suspension by the 
air?ow while being exposed to a srpay of a solubilized 
copolymer containing 75 mole percent styrene units and 
25 mole percent acrylonitrile units. The copolymer was 
applied as a 5 weight percent solution in methylethyl 
ketone. The coating operation was discontinued when 
the copolymer constituted 30 or 70 percent by weight of 
the coated particles. 
The capsules containing 30 percent by weight of the 

copolymer are identi?ed as I and those containing 70 
percent by weight of the copolymer are identi?ed as ll 
for the purposes of the following evaluation. 
The curable organosiloxane compositions used to 

evaluate storage stability were prepared by blending the 
following ingredients to homogeniety: 

50 parts of a dimethylvinylsiloxy endblocked polydi 
methylsiloxane having a viscosity of about 0.4 Pa.s 
at 25° C., 

50 parts of ?nely divided quartz with an average 
particle size of 5 microns, and 

2.5 parts of a trimethylsiloxy endblocked polydior 
ganosiloxane having an average of ?ve methylhy 
drogensiloxane units and three dimethylsiloxane 
units per molecule and containing from 0.7 to 0.8 
weight percent of silicon-bonded hydrogen atoms. 

100 parts of this composition was blended to homoge 
niety with the quantity of rnicroencapsulated catalyst I 
or II listed in the accompanying table and the resultant 
curable compositions allowed to stand under ambient 
conditions. The time required for compositions to cure 
is listed in the table. 

Pt 
Catalyst Concentration Storage 
Type parts (ppm) Stability 

I (control) 0.55 to 3 days 
1] L28 l0 1 year 

These data indicate that for this particular polymer 
the coating should constitute more than 30 percent by 
weight of the encapsulated catalyst composition. 

EXAMPLE 5 

This example demonstrates the utility of the present 
rnicroencapsulated platinum catalysts in a one part high 
consistency curable organosiloxane composition. The 
composition was prepared by blending the following 
ingredients to homogeniety on a two-roll mill: 

19.93 grams of an organosiloxane polymer composi 
tion 
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0.7 gram of a polystyrene encapsulated platinum cata 
lyst prepared as described in the preceding Exam 
ple l and containing 10 percent by weight of the 
platinum-containing catalyst 

These ingredients were blended to homogeniety by 
eight passes through a two roll mill to form part A1 of 
a curable composition of this invention. 

Part A2 was prepared in a similar manner using 20 
grams of the organosiloxane polymer composition and 
0.088 grams of a platinum catalyst encapsulated in an 
acrylonitrile/styrene copolymer. The catalyst was pre 
pared as described in the preceding Example 3. 

Part B of the curable composition was prepared by 
blending the following ingredients to homogeneiety. 

100 grams of the same organosiloxane polymer com 
position used to prepare part Al and A2, 

2.0 grams of a trimethylsiloxy endblocked polydior 
ganosiloxane having an average of ?ve methylhy 
drogensiloxane units and three dimethylsiloxane 
units per molecule and containing from 0.7 to 0.8 
weight percent of silicon-bonded hydrogen atoms. 

The organosiloxane polymer composition consisted 
essentially of: 

92.5 parts by weight of a dimethylvinylsiloxy termi 
nated polydimethylsiloxane gum containing 0.12 
mole percent of dimethylvinylsiloxy units and ex 
hibiting a Williams plasticity of about 60 mils, 

7.5 parts of a dimethylvinylsiloxy terminated dime 
thylsiloxane/methylvinylsiloxane copolymer con 
taining 2 mole percent methylvinylsiloxane units, 
about 0.8 weight percent of vinyl radicals and ex 
hibiting a Williams plasticity of about 60 mils, 

8.0 parts of a hydroxyl endblocked polydimethylsi 
loxane ?uid having a viscosity of about 0.04 Pas at 
25' C. and contaning about 4 weight percent of 
silicon-bonded hydroxyl groups, 

0.35 part of a hydroxyl terminated diorganosiloxane 
copolymer wherein the repeating units consist es 
sentially of dimethylsiloxane and methylvinylsilox 
ane units, and the copolymer contains about 10 
weight percent of vinyl radical and about 16 
weight percent of hydroxyl groups, and 

38 parts of a fume silica having a nominal surface area 
of 250 m2 per gram. 

Two curable composition were prepared by softening 
part Al and A2 individually on a two-roll mill and then 
blending each material with an equal weight of the part 
B material using a two-roll mill. The containing part A] 
was stored for eight months under ambient conditions 
and the composition containing part A2 was stored for 
six months. At the end of the storage period neither 
composition had cured. The compositions could be 
cured by heating them for several minutes at a tempera 
ture of 150' C. 

EXAMPLE 6 

This example describes the preparation of microcap 
sules wherein the wall is formed from 2 layers of differ 
ent thermoplastic organic polymers. 
The microcapsules were prepared by precipitating a 

coating of polystyrene followed by a precipitation of a 
coating of cellulose acetate butyrate around a preferred 
type of platinum catalyst. The catalyst was obtained by 
reacting hexachloroplatinic acid and sym-tetrarnethyl 
divinyldisiloxane and diluting the reaction product with 
a liquid dimethylvinylsiloxy terminated polydimethylsi 
loxane to achieve a platinum content of 0.7 percent. 
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A reactor equipped with a mechanically operated 

stirrer and nitrogen inlet was charged with 300 cc. of 
water and 15 g. of the polyvinyl alcohol described in 
Example 1. This mixture was stirred until the polyvinyl 
alcohol dissolved, at which time a solution containing 
5.33 g. of the platinum catalyst, 34.67 grams of polysty 
rene and 300 cc of methylene chloride was gradually 
added over a period of several minutes. Following com 
pletion of the addition the mixture in the reactor was 
stirred using a stirrer speed of 400 rpm. for two hours. 
at which time 2700 cc of water was added to reduce 
foaming. This mixture was stirred for 21 hours under 
ambient conditions while passing a stream of nitrogen 
through the reactor, after which the contents of the 
reactor were heated at 40° C. for 5Q hours while main 
taining the flow of nitrogen. 
The microcapsules were then isolated and combined 

with a mixture of cyclic polydimethylsiloxanes, a 
known solvent for the platinum catalyst, and stirred for 
two hours. The resultant capsules (I) contained 90 per 
cent of polystyrene and 0.065 percent platinum. 
Three grams of the polystyrene-coated microcapsules 

described in the ?rst part of this example were sus 
pended in a solution containing 3 g. of cellulose acetate 
butyrate, available as Tenite (R) butyrate from Eastman 
Chemical Company, dissolved in 150 g of methanol. 
The resultant dispersion was added to a reactor contain 
ing 250 grams of a trimethylsiloxy terminated polydi 
methylsiloxane exhibiting a viscosity of 500 Pas. The 
resultant mixture was heated at 60° C. for about hours 
while maintaining a flow of nitrogen through the reac 
tOl'. 
The microcapsules which formed during this period 

were isolated by ?ltration, washed with cyclic dime 
thylsiloxanes and allowed to dry. The microcapsules 
are referred to hereinafter as 11. 
A one-part curable organosiloxane composition was 

prepared by blending the following ingredients to 
homogeniety: 

32.2 g. of the liquid polyorganosiloxane (A) described 
in the preceding Example 1, 

1.62 grams of a dimethylhydrogensiloxy terminated 
polydimethylsiloxane; and 

0.5] gram of the microencapsulated catalyst referred 
to as ll hereinabove, equivalent to 4 ppm of plati 
num, based on the weight of the curable composi 
tion. 

A portion of the resultant liquid curable composition 
was stored under ambient conditions, i.e. a temperature 
of about 25° C. for 210 days. No signi?cant viscosity 
increase relative to the initial composition was observed 
at the end of this time period. 
A second portion of the composition was stored for 

12 days in an oven maintained at a temperature of 45° C. 
and did not increase signi?cantly in viscosity during this 
time period. The oven temperature was then increased 
to 70° C. The composition cured in one day under these 
conditions. 
A third portion of the composition was heated at a 

temperature of 150° C. for 10 minutes, and was cured at 
the end of this period. 
That which is claimed is: 
1. In an improved one-part, storage stable, heat cur 

able organosiloxane composition comprising 
(A) a curable polyorganosiloxane containing at least 
two ethylenically unsaturated hydrocarbon radi 
cals per molecule; 
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(B) an organohydrogensiloxane containing at least 
two silicon bonded hydrogen atoms per molecule 
in an amount sufficient to achieve curing of said 
polyorganosiloxane (A), where the sum of the av 
erage number of ethylenically unsaturated hydro 
carbon radicals per molecule of (A) and the aver 
age number of silicon bonded hydrogen atoms per 
molecule of said organohydrogensiloitane (B) is 
greater than 4, and 

(C) an amount of a platinum-containing hydrosilation 
catalyst suil’tcient to promote curing of said com 
position at a temperature of at least 70' C. and 
above, 

the improvement comprising the presence of said plati 
num-containing catalyst in the form of microcapsules 
that in turn, comprise said catalyst as ?nely divided 
particles or droplets that are completely enveloped 
within a thermoplastic organic polymer where the aver 
age diameter of said microcapsules is less than 500 mi 
crons, and said thermoplastic organic polymer consti 
tutes at least 50 percent of the weight of said microcap 
sales. 

2. An composition according to claim 1 where said 
thermoplastic organic polymer constitutes at least 70 
percent of the microcapsule weight, said polymer is 
derived from at least one ethylenically unsaturated or 
ganic compound or a condensation reaction between at 
least two organic compounds containing a plurality of 
condensable groups per molecule. 

3. A composition according to claim 2 where said 
microcapsules are formed by precipitation of a pre 
formed polymer in the presence of said catalyst where 
said catalyst is in the form of ?nely divided liquid drop 
lets or ?nely divided solid particles. 

4. A composition according to claim 2 where said 
polymer is formed in the presence of said catalyst in the 
form of a ?nely divided solid. 

5. A composition according to claim 2 where said 
catalyst is the reaction product of a compound compris 
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ing a platinum atom and at least one halogen atom with 
an ethylenically unsaturated liquid organosilicon com 
pound, and said ethylenically unsaturated organic com 
pound is selected from the group consisting of ethyleni 
cally unsaturated hydrocarbons, acrylonitrile, esters of 
acrylic acid and esters methacrylic acid. 

6. A composition according to claim 5 where said 
platinum compound is heaachloroplatinic acid. 

7. A composition according to claim 6 where said 
organosilicon compound is a hexaorganodisiloxane. 

8. A composition according to claim 1 where said 
catalyst is enveloped within an inner and an outer layer 
of thermoplastic organic polymers. 

9. A composition according to claim 8 where said 
inner and outer layers are formed by precipitation of a 
preformed organic polymer in the presence of said cata 
lyst in the form of ?nely divided liquid droplets or 
?nely divided solid particles. 

10. A composition according to claim 8 where the 
polymers constituting said inner and outer layer are 
different. 

11. A composition according to claim 10 where said 
inner layer is formed from polystyrene and said outer 
layer is formed from cellulose acetate butyrate. 

12. A composition according to claim 1 where said 
organosiloxane composition is in the form of a liquid. 

13. A composition according to claim 1 where said 
organosiloxane composition is in the form of a high 
consistency gum. 

14. A composition according to claim I where said cata 
lyst is distributed throughout the volume ofsoid microcop 
sales. 

15. A composition according to claim I where said cata 
lyst is concentrated in one or more core areas of said micro 
capsules. 

16. A composition according to claim 15 where said 
catalyst is concentrated in a single core area of each micro 
capsule. 
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