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(54) ORGANOPOLYSILOXANE EMULSION COMPOSITION

(57) The invention relates to an emulsion composi-
tion comprising
(A) an organopolysiloxane as an addition reaction prod-
uct of a hydrosilyl group of the component (A-1) with an
alkenyl group of the component (A-2):
(A-1) a linear organopolysiloxane having a hydrosilyl
group at both terminals of the molecular chain and no
functional group other than a hydrosilyl group at the ter-
minals; or a mixture of said hydrosilyl group-containing
linear organopolysiloxane and a linear organopolysi-
loxane having at least one functional group other than a

hydrosilyl group at the terminal; and
(A-2) a linear organopolysiloxane having an alkenylsilyl
group at both terminals of the molecular chain and no
functional group other than an alkenylsilyl group at the
terminals, or a mixture of said alkenylsilyl group-contain-
ing linear organopolysiloxane and a linear organopolysi-
loxane having at least one functional group other than
an alkenylsilyl group at the termina;

(B) a surfactant; and
(C) water.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an organopolysiloxane emulsion useful in products such as cosmetics, personal
care compositions, home care compositions, release agents, lubricants, coating agents, and fiber treatment agents.

BACKGROUND ART

[0002] There has been a demand for an emulsion of a high-viscosity organosiloxane which emulsion has a small
particle size and good stability over time and is useful in products such as cosmetics, personal care compositions, home
care compositions, release agents, lubricants, coating agents, and fiber treatment agents. Various methods for preparing
a high-viscosity organopolysiloxane emulsion composition have been reported.
[0003] For example, when a high-viscosity organopolysiloxane is mechanically emulsified, a size of emulsion particles
thus obtained is at least around several microns. It is difficult to attain a particle size less than it, so that such an emulsion
becomes less stable with time. Japanese Examined Patent Publication No. Sho 34-2041(Patent Literature 1) and Jap-
anese Examined Patent Publication No. Sho 41-13995 (Patent Literature 2) describe methods for ring-opening polym-
erization of an emulsified cyclic siloxane oligomer with a strong acid or strong base. These methods give an emulsion
having a small particle size. However, the emulsion polymerization of a cyclic siloxane oligomer takes long time requires
to require high production costs. In recent years, there has been a demand for a product having a decreased content
of octamethylcyclotetrasiloxane. However, the emulsion polymerization of a cyclic siloxane is known to form octameth-
ylcyclotetrasiloxane contained in the emulsion.
[0004] Japanese Patent No. 5382273 (Patent Literature 3) describes a method where an organopolysiloxane blocked
with a silanol group at both terminals of the molecular chain is emulsified and condensation-polymerized in the presence
of an acid catalyst at a temperature lower than 40°C. This method can decrease the amount of octamethylcyclotetrasi-
loxane contained in the organopolysiloxane, but still a certain amount of octamethylcyclotetrasiloxane is by-produced.
[0005] The emulsion polymerization-described in the aforementioned Patent Literature requires an anionic or cationic
emulsifying agent to proceed with the polymerization. Further, the emulsifying agent should be anionic to obtain a higher-
viscosity organopolysiloxane. When an anionic emulsion is mixed with a cationic emulsion or with an aqueous solution
of a cationic emulsifying agent, the emulsion state is destroyed, so that the anionic emulsion may not be mixed with the
latter in use and, therefore, has limited use. Further, the anionic emulsifying agent is sometimes avoided in cosmetics
because it may cause irritation to the skin.
[0006] Japanese Patent No. 3927692 (Patent Literature 4) describes a method where an organopolysiloxane having
a hydrosilyl group at both terminals of the molecular chain and an organopolysiloxane having an alkenylsilyl group at
both terminals of the molecular chain are emulsified and subjected to addition polymerization. Octamethylcyclotetrasi-
loxane does not generate as a by-product during this polymerization. Further, the organopolysiloxanes can polymerize
even with a nonionic surfactant as the emulsifying agent. However, in the method described in Patent Literature 4, the
organopolysiloxane does not sometime have a high viscosity, depending on kinds of raw material siloxane or varying
among production lots.

PRIOR ART LITERATURES

PATENT LITERATURES

[0007]

Patent Literature 1: Japanese Examined Patent Publication No. Sho 34-2041
Patent Literature 2: Japanese Examined Patent Publication No. Sho 41-13995
Patent Literature 3: Japanese Patent No. 5382273
Patent Literature 4: Japanese Patent No. 3927692

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0008] The present invention has been made in the aforesaid circumstances. An object of the present invention is to
provide an emulsion composition of a high-viscosity organopolysiloxane, which emulsion has a less content of octam-
ethylcyclotetrasiloxane and has a small particle size, and at the same time, has good stability over time.
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MEANS TO SOLVE THE PROBLEMS

[0009] As a result of intensive researches to attain the object described above, the present inventors have found that
in an addition-polymerization organopolysiloxane composition, almost molecules obtained from an organopolysiloxane
having a hydrosilyl group at only both terminals of the molecular chain and an organopolysiloxane having an alkenylsilyl
group at only both terminals of the molecular chain have neither hydrosilyl group nor alkenylsilyl group at the terminals.
It has also been found that when a starting compound has many functional groups other than a hydrosilyl group and an
alkenylsilyl group at the terminal, the addition polymerization is likely to converge so that an intended high viscosity is
not obtained.
[0010] In other words, it has been found that an addition-polymerized organopolysiloxane of an organopolysiloxane
having a hydrosilyl group at both terminals but having a less amount of a functional group other than a hydrosilyl group
at both terminals with an organopolysiloxane having an alkenylsilyl group at both terminals and having a less amount
of a functional group other than an alkenylsilyl group at both terminals has a high-viscosity and provides an emulsion
composition having a small particle size and having good stability over time.
[0011] Thus, the present invention provides an emulsion composition comprising

(A) an organopolysiloxane as an addition reaction product of a hydrosilyl group of the following component (A-1)
with an alkenyl group of the following component (A-2):

(A-1) a linear organopolysiloxane having a hydrosilyl group at both terminals of the molecular chain and no
functional group other than a hydrosilyl group at the terminals; or a mixture of said hydrosilyl group-containing
linear organopolysiloxane and a linear organopolysiloxane having at least one functional group other than a
hydrosilyl group at the terminal and optionally having a hydrosilyl group at the terminal, wherein a percentage
of the number of terminal silicon atoms having the functional group other than a hydrosilyl group is less than
5%, based on a total number of terminal silicon atoms of the whole organopolysiloxanes in component (A-1); and
(A-2) a linear organopolysiloxane having an alkenylsilyl group at both terminals of the molecular chain and no
functional group other than an alkenylsilyl group at the terminals, or a mixture of said alkenylsilyl group-containing
linear organopolysiloxane and a linear organopolysiloxane having at least one functional group other than an
alkenylsilyl group at the terminal and optionally having an alkenylsilyl group at the terminal, wherein a percentage
of the number of terminal silicon atoms having the functional group other than an alkenylsilyl group is less than
5%, based on a total number of terminal silicon atoms of the whole organopolysiloxanes in component (A-2),

wherein a ratio of the number of the alkenylsilyl groups in component (A-2) to the number of the hydrosilyl groups
in component (A-1) is 0.5 to 2;

(B) a surfactant in an amount of 0.1 to 12 parts by mass, relative to 100 parts by mass of component (A); and
(C) water in an amount of 10 to 200 parts by mass, relative to 100 parts by mass of component (A).

EFFECTS OF THE INVENTION

[0012] The present invention provides an emulsion composition of a high-viscosity organopolysiloxane, which emulsion
has a less content of octamethylcyclotetrasiloxane, a small particle size and good stability over time. The high-viscosity
organopolysiloxane emulsion composition is useful as a main component or additive for products such as cosmetics,
personal care compositions, home care compositions, release agents, lubricants, coating agents, and fiber treatment
agents.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0013] The present invention will be described below in detail. Component (A)
[0014] Component (A) is an organopolysiloxane as the addition reaction product of a hydrosilyl group of component
(A-1) including, as a main component, a linear organopolysiloxane having a hydrosilyl group at both terminals and no
functional group other than a hydrosilyl group at the terminal with an alkenylsilyl group of component (A-2) including, as
a main component, a linear organopolysiloxane having an alkenylsilyl group at both terminals and no functional group
other than an alkenylsilyl group at the terminal.
[0015] Component (A-1) in the present invention may be a linear organopolysiloxane having a hydrosilyl group at both
terminals and no functional group other than a hydrosilyl group at the terminal, or a mixture of this hydrosilyl group-
containing organopolysiloxane and a linear organopolysiloxane having at least one functional group other than a hydrosilyl
group at the terminal. It is difficult to completely avoid contamination by organopolysiloxane having a functional group
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other than a hydrosilyl group at the terminal in the preparation of the organopolysiloxane having no functional group
other than a hydrosilyl group at both terminals. In the present invention, the percentage of the number of terminal silicon
atoms having a functional group other than a hydrosilyl group at the terminal may be less than 5%, preferably less than
2%, based on a total number of terminal silicon atoms of the whole organopolysiloxanes in component (A-1). If the
percentage is 5% or more, the addition polymerization may converge so that component (A) may not have an intended
high viscosity.
[0016] Examples of the functional group other than a hydrosilyl group include a hydroxyl group, and alkoxy groups
such as a methoxy group and an ethoxy group. For example, an organopolysiloxane obtained by the polymerization of
tetramethyldisiloxane and octamethylcyclotetrasiloxane may have a functional group such as a hydroxyl group at a part
of the terminals, due to water contained in the raw materials or polymerization catalyst. When catalyst contains methanol
or ethanol, a compound having a methoxy group or an ethoxy group may generate sometimes as a by-product. In order
to reduce generation of such a compound having a functional group other than a hydrosilyl group at the terminals, it is
effective to decrease amounts of impurities such as water at the time of preparing raw materials or use a raw material
having a small molecular weight.
[0017] The linear organopolysiloxane having a hydrosilyl group at both terminals and no functional group other than
a hydrosilyl group at the terminals has a hydrosilyl group preferably only at both terminals. For example, such a linear
organopolysiloxane is represented by the following formula (1). The linear organopolysiloxane may be used either alone
or in combination of two or more, as needed.

wherein R1 is, independently of each other, a substituted or unsubstituted, monovalent hydrocarbon group having 1 to
30 carbon atoms, except an alkenyl group, n is an integer of 0 or more and is such that a viscosity of the linear organ-
opolysiloxane at 25°C is 0.1 mm2/s or more and less than 100,000 mm2/s. n is preferably an integer such that the
viscosity at 25°C is 1 mm2/s or more and less than 10,000 mm2/s, more preferably 1 mm2/s or more and less than 1,000
mm2/s, still more preferably 10 mm2/s or more and less than 500 mm2/s.
[0018] Examples of R1 include alkyl groups such as a methyl group, an ethyl group, a propyl group, a butyl group, a
pentyl group, a hexyl group, a heptyl group, an octyl group, a decyl group, a undecyl group, a dodecyl group, a tetradecyl
group, a pentadecyl group, a hexadecyl group, a heptadecyl group, an octadecyl group, a nonadecyl group, an icosyl
group, a henicosyl group, a docosyl group, a tricosyl group, a tetrasyl group, and a triacontyl group; aryl groups such
as a phenyl group, a tolyl group, and a naphthyl group; aralkyl groups such as a benzyl group and a phenethyl group;
cycloalkyl groups such as a cyclopentyl group, a cyclohexyl group, and a cycloheptyl group; and these groups in which
a part or all of the hydrogen atoms bonded to a carbon atom are substituted with an atom such as a halogen atom (e.g.,
a fluorine atom, a chlorine atom, a bromine atom, or a iodine atom) and/or a substituent such as a hydroxyl group, an
acryloyloxy group, a methacryloyloxy group, an epoxy group, a glycidoxy group, and a carboxyl group. Particularly, it is
industrially preferred that 50 mol% or more of R1 is a methyl group.
[0019] For example, when all of the R1 are a methyl group, the linear organopolysiloxane is represented by the following
formula (2).

wherein n is as described above.
[0020] The linear organopolysiloxane having at least one functional group other than a hydrosilyl group at the terminal
is, for example, such that at least one of the hydrogen atoms bonded to the terminal silicon atom in formula (1) is
substituted with a functional group such as a hydroxyl group, a methoxy group or an ethoxy group, such as a linear
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organopolysiloxane having a hydrosilyl group only at one terminal and a functional group other than a hydrosilyl group
at the other terminal, and a linear organopolysiloxane having a functional group other than a hydrosilyl group at both
terminals and no hydrosilyl group.
[0021] Component (A-2) in the present invention is a linear organopolysiloxane having an alkenylsilyl group at both
terminals and no a functional group other than an alkenylsilyl group at the terminal or a mixture of this alkenylsilyl group-
containing linear organopolysiloxane and a linear organopolysiloxane having at least one functional group other than
an alkenylsilyl group at the terminal. It is difficult to completely avoid contamination by organopolysiloxane having a
functional group other than an alkenyl group at the terminal in the preparation of the organopolysiloxane having no
functional group other than an alkenyl group at both terminals. In the present invention, the percentage of the number
of silicon atoms having a functional group other than an alkenyl group at the terminal may be less than 5%, preferably
less than 2%, based on a total number of terminal silicon atoms of the whole organopolysiloxanes in component (A-2).
If the percentage is 5% or more, the addition polymerization may converge so that component (A) may not have an
intended high viscosity.
[0022] Examples of the functional group other than an alkenyl group include a hydroxyl group, and alkoxy groups such
as a methoxy group and an ethoxy group. For example, an organopolysiloxane obtained by the polymerization of te-
tramethyldisiloxane and octamethylcyclotetrasiloxane may have a functional group such as a hydroxyl group at a part
of the terminals, due to water contained in the raw materials or polymerization catalyst. When catalyst contains methanol
or ethanol, a compound having a methoxy group or an ethoxy group may generate sometimes as a by-product. In order
to reduce generation of such a compound having a functional group other than an alkenyl group at the terminals, it is
effective to decrease amounts of impurities such as water at the time of preparing raw materials or use a raw material
having a small molecular weight.
[0023] The linear organopolysiloxane having an alkenylsilyl group at both terminals and no functional group other than
an alkenylsilyl group at the terminal has an alkenylsilyl group preferably only at both terminals. For example, such a
linear organopolysiloxane is represented by the following formula (3). The linear organopolysiloxane may be used either
alone or in combination of two or more as needed.

wherein R2 is, independently of each other, a substituted or unsubstituted, monovalent hydrocarbon group having 1 to
30 carbon atoms, except an alkenyl group, m is an integer of 0 or more and such that a viscosity of the linear organop-
olysiloxane at 25°C is 0.1 mm2/s or more and less than 100,000 mm2/s. preferably 1 mm2/s or more and less than 10,000
mm2/s, more preferably 5 mm2/s or more and less than 6,000 mm2/s, still more preferably 10 mm2/s or more and less
than 1,000 mm2/s. Examples of R2 include those defined for R1.
[0024] Examples of R3 include a vinyl group, an allyl group, a propenyl group, a butenyl group, a pentenyl group and
a hexenyl group. A vinyl group is industrially preferred. For example, when all of R2 are a methyl group and all of R3 are
a vinyl group, the linear organopolysiloxane is represented by the following formula (4-1). When all of R2 are a methyl
group and all of R3 are a hexenyl group, the linear organopolysiloxane is represented by the following formula (4-2).
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wherein m is as defined above.
[0025] The linear organopolysiloxane having at least one functional group other than an alkenyl group at the terminal
is, for example, such represented by the formula (3) wherein at least one of terminal R3 is a functional group such as a
hydroxyl group, a methoxy group or an ethoxy group, such as a linear organopolysiloxane having an alkenyl group only
at one terminal and a functional group other than an alkenyl group at the other terminal and a linear organopolysiloxane
having a functional group other than an alkenyl group at both terminals and no an alkenyl group.
[0026] A solution of component (A-1) and component (A-2) preferably has a viscosity at 25°C of less than 100,000
mm2/s, more preferably 10,000 mm2/s or less, further preferably 1,000 mm2/s or less. If the solution has a viscosity
above the upper limit, it may be difficult to make a particle size of the emulsion small.
[0027] A mass ratio of the alkenylsilyl group-containing organopolysiloxane (A-2) to the hydrosilyl group-containing
organopolysiloxane (A-1) is preferably such that a ratio of the number of the alkenylsilyl group in component (A-2) to
the number of the hydrosilyl group in component (A-1) is preferably in a range of from 0.5 to 2, more preferably from 0.8
to 1.5.
[0028] Components (A-1) and (A-2) may contain octamethylcyclotetrasiloxane as an impurity, but its content is pref-
erably 1000 mass ppm or less, preferably 500 mass ppm or less, based on the total mass of components (A-1) and (A-
2). A lower limit is not particularly limited and the smaller, the better. Therefore, the content of octamethylcyclotetrasiloxane
may be 0 mass ppm.
[0029] Component (A) is an addition reaction product of the hydrosilyl group-containing organopolysiloxane (A-1) with
the alkenylsilyl group-containing organopolysiloxane (A-2). Any known platinum group metal catalyst may be used for
the addition reaction, such as platinum (including platinum black), rhodium and palladium; platinum chlorides, chloro-
platinic acids, and chloroplatinates such as H2PtCl4·kH2O, H2PtCl6·kH2O, NaHPtCl6·kH2O, KHPtCl6·kH2O,
Na2PtCl6·kH2O, K2PtCl4·kH2O, PtCl4·kH2O, PtCl2, Na2HPtCl4·kH2O (wherein k is an integer of from 0 to 6, preferably
0 or 6); alcohol-modified chloroplatinic acids (see USP 3,220,972); complexes of a platinum chloride or chloroplatinic
acid with an olefin (see USP 3,159,601, USP 3,159,662, and USP 3,775,452), complexes of a chloroplatinic acid and
a vinyl-containing siloxane, and complexes of platinum and a vinyl-containing siloxane; platinum group metals such as
platinum black and palladium supported on a carrier such as alumina, silica or carbon; rhodium-olefin complexes; and
chlorotris(triphenylphosphine)rhodium (Wilkinson’s catalyst).
[0030] An amount of the platinum group metal catalyst may be an effective amount to promote the addition reaction.
For example, the amount of a platinum-containing catalyst may be such that the mass of the platinum in the catalyst is
0.1 to 100 ppm by mass, preferably 0.5 to 50 ppm, still more preferably 1 to 30 ppm, based on the total mass of
components (A-1) and (A-2).

Component (B)

[0031] The surfactant (B) functions as a dispersant for component (A) in an aqueous silicone dispersion. It also functions
as an emulsifying agent for components (A-1) and (A-2) in the emulsification of components (A-1) and (A-2) and as a
dispersant for the platinum group metal catalyst in the preparation method wherein components (A-1) and (A-2) are
emulsified in water using a surfactant and then the platinum group metal catalyst is added to conduct the addition reaction.
[0032] The surfactant may be nonionic surfactants, cationic surfactants, anionic surfactants or amphoteric surfactants
or a combination thereof.
[0033] Examples of the nonionic surfactant include polyoxyethylene alkyl ethers, polyoxyethylene polyoxypropylene
alkyl ethers, polyoxyethylene alkyl phenyl ethers, polyethylene glycol fatty acid esters, polyoxyethylene sorbitan fatty
acid esters, polyoxyethylene sorbitol fatty acid esters, polyoxyethylene glycerin fatty acid esters, polyglycerin fatty acid
esters, propylene glycol fatty acid esters, polyoxyethylene castor oils, polyoxyethylene hydrogenated castor oils, poly-
oxyethylene hydrogenated castor oil fatty acid esters, polyoxyethylene alkyl amines, polyoxyethylene fatty acid amides,
polyoxyethylene-modified organopolysiloxanes, and polyoxyethylene polyoxypropylene-modified organopolysiloxanes.
When two or more of these surfactants are used in combination, a polyether-free nonionic surfactant such as sorbitan
fatty acid ester or glycerin fatty acid ester may be used in combination.
[0034] Examples of the cationic surfactant include ammonium group-containing surfactants such as alkyl dimethyl
ammonium halide and compounds having the following chemical formula: R4R5R6R7N+X-, wherein R4, R5, R6 and R7
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are, independently of each other, a group selected from the group consisting of alkyl groups, aryl groups, alkylalkoxy
groups, arylalkoxy groups and alkoxy groups, and X represents an anion.
[0035] Examples of the anionic surfactant include alkyl sulfates such as sodium lauryl sulfate, polyoxyethylene alkyl
ether sulfates, polyoxyethylene alkyl phenyl ether sulfates, fatty acid alkylol amide sulfates, alkyl benzene sulfonates,
polyoxyethylene alkyl phenyl ether sulfonates, α-olefin sulfonates, α-sulfo fatty acid ester salts, alkyl naphthalene sulfonic
acids, alkyl diphenyl ether disulfonates, alkane sulfonates, N-acyl taurates, dialkyl sulfosuccinates, monoalkyl sulfosuc-
cinates, polyoxyethylene alkyl ether sulfosuccinates, fatty acid salts, polyoxyethylene alkyl ether carboxylates, N-acylami-
no acid salts, monoalkyl phosphates, dialkyl phosphates, and polyoxyethylene alkyl ether phosphates.
[0036] Examples of the amphoteric surfactant include amphoteric derivatives of a secondary and/or tertiary amine,
having an anionic group or betaine derivative and a combination of them.
[0037] Any surfactant may be used without limitation, but a nonionic surfactant or anionic surfactant is preferred
because an amine-containing compound may inhibit the action of the platinum group metal catalyst.
[0038] An amount of component (B) is 0.1 to 12 parts by mass, preferably 0.5 to 10 parts by mass, relative to 100
parts by mass of component (A). If the amount is less than 0.1 part by mass, the particle size in the emulsification of the
raw materials of component (A) may be large or emulsification is impossible.

Component (C)

[0039] In the present invention, water (C) is a dispersion medium for component (A). An amount of component (C) is
10 to 200 parts by mass, preferably 25 to 150 parts by mass, relative to 100 parts by mass of component (A). When the
amount is less than 10 parts by mass, the viscosity of the aqueous silicone dispersion may be too high, which makes
the preparation or handling difficult.

Other components

[0040] The emulsion composition of the present invention may further contain a water-soluble polymer compound for
improving the dispersibility of component (A). The water-soluble polymer compound is not particularly limited, such as
nonionic water-soluble polymer compounds, anionic water-soluble polymer compounds, cationic water-soluble polymer
compounds, and amphoteric water-soluble polymer compounds.
[0041] Examples of the nonionic water-soluble polymer compound include polymers of vinyl alcohol, vinyl alcohol/vinyl
acetate copolymers, polymers of acrylamide, polymers of vinylpyrrolidone, vinyl pyrrolidone/vinyl acetate copolymers,
polyethylene glycol, polymers of isopropylacrylamide, polymers of methyl vinyl ether, starch, methyl cellulose, hydrox-
yethyl cellulose, hydroxypropyl cellulose, guar gum, and xanthan gum.
[0042] Examples of the anionic water-soluble polymer compound include polymers of sodium acrylate, sodium acr-
ylate/sodium maleate copolymers, sodium acrylate/acrylamide copolymers, polymers of sodium styrene sulfonate, so-
dium polyisoprene sulfonate/styrene copolymers, polymers of sodium naphthalene sulfonate, carboxymethyl starch,
starch phosphate, carboxymethyl cellulose, sodium alginate, gum arabic, carrageenan, sodium sulfate chondroitin, and
sodium hyaluronate.
[0043] Examples of the cationic water-soluble polymer compound include polymers of dimethyl diallyl ammonium
chloride, polymers of vinylimidazoline, polymers of methyl vinyl imidazolium chloride, polymers of ethyltrimethylammo-
nium chloride acrylate, polymers of ethyl trimethylammonium chloride methacrylate, polymers of acrylamidopropyltri-
methylammonium chloride, polymers of mathacrylamidopropyltrimethylammonium chloride, epichlorohydrin/dimethyl-
amine polymers, polymers of ethyleneimine, quaternized polymers of ethyleneimine, polymers of allylamine hydrochlo-
ride, polylysine, cationic starch, cationized cellulose, and chitosan, and derivatives thereof obtained by copolymerizing
the aforesaid polymer with a monomer having a nonionic group or anionic group.
[0044] Examples of the amphoteric water-soluble polymer compound include ethyltrimethylammonium chloride acr-
ylate/acrylic acid/acrylamide copolymers, ethyltrimethylammonium chloride methacrylate/acrylic acid/acrylamide copol-
ymers, and Hofmann degradation products of polymers of acrylamide.
[0045] The emulsion composition of the present invention may contain an antibacterial-antiseptic or antibiotic agent.
Examples of the antibacterial-antiseptic agent include alkyl paraoxybenzoate, benzoic acid, sodium benzoate, sorbic
acid, potassium sorbate, and phenoxyethanol. Examples of the antibiotic agent include benzoic acid, salicylic acid,
carbolic acid, sorbic acid, alkyl paraoxybenzoate, parachlorometacresol, hexachlorophene, benzalkonium chloride, chlo-
rohexidine chloride, trichlorocarbanilide, photosensitizer, and phenoxyethanol.

Preparation method

[0046] The emulsion composition of the present invention may be prepared by emulsifying the hydrosilyl group-con-
taining linear organopolysiloxane (A-1) and the alkenylsilyl group-containing linear organopolysiloxane (A-2) in water
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(C) with the surfactant (B) and, then, adding a platinum group metal catalyst to conduct an addition reaction of components
(A-1) with (A-2).
[0047] The emulsification may be carried out with a conventional emulsification-dispersion instrument. Examples of
the emulsification-dispersion instrument include a high-speed rotation centrifugal radial type stirrer such as homodisper,
a high-speed rotation shearing type stirrer such as homomixer, and a high-pressure injection type emulsification-disper-
sion instrument such as pressure type homogenizer, a colloid mill, and an ultrasonic emulsifier.
[0048] The platinum group metal catalyst may be added after the emulsifying step as described above, but it may be
dissolved in advance in the raw materials for component (A), that is, a mixture of components (A-1) and (A-2). When
the platinum group metal catalyst is added after the emulsifying step, it may be dissolved in a solvent and, then added.
When the platinum group metal catalyst has poor dispersibility in water, it is recommended that the platinum group metal
catalyst is first dissolved in a nonionic surfactant and added to water. When the platinum group metal catalyst is dissolved
in advance in the raw materials for component (A), it is preferred to keep the reaction mixture cool, for example, at a
low temperature such as 5°C or lower to prevent pre-mature addition reaction before the completion of the emulsifying
step. The addition reaction may be carried out, for example, at 15 to 60°C. When the reaction does not complete, the
reaction may be carried out with heating at a temperature lower than 100°C. A stirring time for the reaction is not
particularly limited, and it is usually from 1 to 24 hours.

Emulsion composition

[0049] The organopolysiloxane (A) which is an addition reaction product of the linear organopolysiloxane (A-1) having
a hydrosilyl group at both terminals and the linear organopolysiloxane (A-2) having an alkenylsilyl group at both terminals
is dispersed in the emulsion composition of the present invention.
[0050] The addition reaction between the organopolysiloxane (A-1) having a hydrosilyl group at both terminals and
the organopolysiloxane (A-2) having an alkenylsilyl group at both terminals forms a silalkylene bond to extend a chain
length of the addition reaction product. For example, an addition reaction product between the compound represented
by the aforesaid formula (2) as component (A-1) and the compound represented by the aforesaid formula (4-1) as
component (A-2) is an organopolysiloxane having a structure represented by the following formula (5):

wherein l, m, and n are, independently of each other, an integer of 0 or more.
[0051] The organopolysiloxane (A) dispersed in the emulsion composition has a viscosity at 25°C of 10,000,000 mPa·s
or more, preferably 30,000,000 mPa·s or more. An upper limit is not particularly limited, and is, for example, 5,000,000
Pa·s or less, preferably 3,000,000 Pa·s or less.
[0052] The dispersed particles in the emulsion composition preferably have a volume average particle size of 1,000
nm or less, more preferably 700 nm or less. A lower limit is not particularly limited, and is preferably about 30 nm or
more. In the present invention, the volume average particle size is determined by Laser diffraction/scattering particle
size analyzer, LA-960, ex Horiba Ltd.
[0053] The amount of octamethylcyclotetrasiloxane contained as an impurity in component (A) is preferably 1,000
ppm or less, particularly preferably 500 ppm or less. The smaller content of the octamethylcyclotetrasiloxane is better.
A lower limit is not particularly limited, and most preferably 0 ppm.

EXAMPLES

[0054] The present invention will hereinafter be described more specifically by the Examples and the Comparative
Examples but the present invention is not limited by the Examples.
[0055] In the following description, "part" or "parts" means part or parts by mass. The term "terminal impurity" means
a percentage of the number of terminal silicon atoms having a functional group other than a hydrosilyl group (i.e., hydroxyl
group), based on the total number of terminal silicon atoms of the organopolysiloxanes in component (A-1) or a percentage
of the number of terminal silicon atoms having a functional group other than an alkenylsilyl group (i.e., hydroxyl group),
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based on the total number of terminal silicon atoms of the organopolysiloxanes in component (A-2). The terminal impurity
was calculated from 29Si-NMR spectrum.
[0056] More specifically, the terminal impurity of the component (A-1) was a percentage of a peak area derived from
terminal Si atoms having a functional group other than a hydrosilyl group (i.e., hydroxyl group), relative to a peak area
derived from all of the terminal Si atoms.
[0057] The terminal impurity of the component (A-2) was determined from a percentage of a peak area derived from
terminal Si atoms having other functional group based on a peak area derived from all the terminal Si atoms [that is, (a
peak area derived from Si atoms having an alkenylsilyl group) + (a peak area derived from Si atoms having other
functional group)]. The peak area is proportional to the number and the mol of Si atoms.
[0058] The hydrosilyl group-containing organopolysiloxanes used in the following Examples and Comparative Exam-
ples are as described below.

(1) Component (A-1) used in Examples 1 and 2: hydrosilyl group-containing organopolysiloxane 1

[0059] The component comprises, as a main component, an organopolysiloxane having a hydrosilyl group at both
terminals and represented by the following formula (1), wherein all of R1 are a methyl group. The component further
comprises 1.0 % terminal impurity of an organopolysiloxane represented by the following formula (1) wherein at least
one of the hydrogen atoms bonded to the silicon atoms present at the terminal is replaced with a hydroxyl group.
[0060] The hydrosilyl group-containing organopolysiloxane 1 has a viscosity of 16 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a hydrogen value of 0.13 mol/100 g.

(2) Component (A-1) used in Example 3: hydrosilyl group-containing organopolysiloxane 2

[0061] The component comprises, as a main component, an organopolysiloxane having a hydrosilyl group at both
terminals, and represented by the formula (1), wherein all of R1 are a methyl group. The component further comprises
0.8 % terminal impurity of an organopolysiloxane represented by the formula (1) wherein at least one of the hydrogen
atoms bonded to the silicon atoms present at the terminal is replaced with a hydroxyl group.
[0062] The hydrosilyl group-containing organopolysiloxane 2 has a viscosity of 136 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a hydrogen value of 0.033 mol/100 g.

(3) Component (A-1) used in Example 4 and Comparative Example 4: hydrosilyl group-containing organopolysiloxane 3

[0063] The component comprises, as a main component, an organopolysiloxane having a hydrosilyl group at both
terminals, and represented by the formula (1), wherein all of R1 are a methyl group. The component further comprises
1.0 % terminal impurity of an organopolysiloxane represented by the formula (1) wherein at least one of the hydrogen
atoms bonded to the silicon atoms present at the terminal is replaced with a hydroxyl group.
[0064] The hydrosilyl group-containing organopolysiloxane 3 has a viscosity of 131 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a hydrogen value of 0.033 mol/100 g.

(4) Component (A-1) used in Comparative Example 1: hydrosilyl group-containing organopolysiloxane 4

[0065] The component comprises, as a main component, an organopolysiloxane having hydrosilyl groups at both
terminals, and represented by the formula (1), wherein all of R1 are a methyl group. The component contains 9.0 %
terminal impurity of an organopolysiloxane represented by the formula (1) wherein at least one of the hydrogen atoms
bonded to the silicon atoms present at the terminal is replaced with a hydroxyl group.
[0066] The hydrosilyl group-containing organopolysiloxane 4 has a viscosity of 2,330 mm2/s, an octamethylcyclotet-
rasiloxane content of 200 ppm or less, and a hydrogen value of 0.0061 mol/100 g.
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(5) Component (A-1) used in Comparative Example 2: hydrosilyl group-containing organopolysiloxane 5

[0067] The component comprises, as a main component, an organopolysiloxane having a hydrosilyl group at both
terminals and represented by the formula (1), wherein all of R1 are a methyl group. The component further comprises
6.4 % terminal impurity of an organopolysiloxane represented by the formula (1) wherein at least one of the hydrogen
atoms bonded to the silicon atoms present at the terminal is replaced with a hydroxyl group.
[0068] The hydrosilyl group-containing organopolysiloxane 5 has a viscosity of 5,990 mm2/s, an octamethylcyclotet-
rasiloxane content of 200 ppm or less, and a hydrogen value of 0.0050 mol/100 g.

(6) Component (A-1) used in Comparative Example 3: hydrosilyl group-containing organopolysiloxane 6

[0069] The component comprises, as a main component, an organopolysiloxane having a hydrosilyl group at both
terminals and represented by the formula (1), wherein all of R1 are a methyl group. The component further comprises
6.4 % terminal impurity of an organopolysiloxane represented by the formula (1) wherein at least one of the hydrogen
atoms bonded to the silicon atoms present at the terminal is replaced with a hydroxyl group.
[0070] The hydrosilyl group-containing organopolysiloxane 6 has a viscosity of 130 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a hydrogen value of 0.033 mol/100 g.
[0071] The alkenylsilyl group-containing organopolysiloxanes used in the following Examples and Comparative Ex-
amples are as follows.

(1) Component (A-2) used in Examples 1 and 3 and Comparative Example 1: alkenyl group-containing organopolysi-
loxane 1

[0072] The component comprises, as a main component, an organopolysiloxane having an alkenylsilyl group at both
terminals and represented by the following formula (3), wherein all of R2 are a methyl group and each of R3 is a vinyl
group. The component further comprises 1.4 % terminal impurity of an alkenylsilyl group-containing organopolysiloxane
represented by the formula (3) wherein at least one of R3 present at the terminals is a hydrogen atom.
[0073] The alkenyl group-containing organopolysiloxane 1 has a viscosity of 9,950 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a vinyl value of 0.0052 mol/100 g.

(2) Component (A-2) used in Example 2: alkenyl group-containing organopolysiloxane 2

[0074] The component comprises, as a main component, an organopolysiloxane having an alkenylsilyl group at both
terminals and represented by the following formula (3), wherein all of R2 are a methyl group and each of R3 is a vinyl
group. The component further comprises 1.9 % terminal impurity of an alkenylsilyl group-containing organopolysiloxane
represented by the formula (3) wherein at least one of R3 present at the terminals is a hydrogen atom.
[0075] The alkenyl group-containing organopolysiloxane 2 has a viscosity of 5,040 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a vinyl value of 0.0064 mol/100 g.

(3) Component (A-2) used in Example 4 and Comparative Example 3: alkenyl group-containing organopolysiloxane 3

[0076] The component comprises, as a main component, an organopolysiloxane having an alkenylsilyl group at both
terminals, and represented by the following formula (3), wherein all of R2 are a methyl group and each of R3 is a vinyl
group. The component further comprises 0.7 % terminal impurity of an alkenylsilyl group-containing organopolysiloxane
represented by the formula (3) wherein at least one of R3 present at the terminals is a hydrogen atom.
[0077] The alkenyl group-containing organopolysiloxane 3 has a viscosity of 126 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a vinyl value of 0.035 mol/100 g.
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(4) Component (A-2) used in Comparative Example 2: alkenyl group-containing organopolysiloxane 4

[0078] The component comprises, as a main component, an organopolysiloxane having an alkenylsilyl group at both
terminals and represented by the following formula (3), wherein all of R2 are a methyl group and each of R3 is a vinyl
group. The component further comprises 2.0 % terminal impurity of an alkenylsilyl group-containing organopolysiloxane
represented by the formula (3) wherein at least one of R3 present at the terminals is a hydrogen atom.
[0079] The alkenyl group-containing organopolysiloxane 4 has a viscosity of 9,950 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a vinyl value of 0.0052 mol/100 g.

(5) Component (A-2) used in Comparative Example 4: alkenyl group-containing organopolysiloxane 5

[0080] The component comprises, as a main component, an organopolysiloxane having an alkenylsilyl group at both
terminals and represented by the following formula (3), wherein all of R2 are a methyl group and each of R3 is a vinyl
group. The component further comprises 6.0 % terminal impurity of an alkenylsilyl group-containing organopolysiloxane
represented by the formula (3) wherein at least one of R3 present at the terminals is a hydrogen atom.
[0081] The alkenyl group-containing organopolysiloxane 5 has a viscosity of 126 mm2/s, an octamethylcyclotetrasi-
loxane content of 200 ppm or less, and a vinyl value of 0.030 mol/100 g.

[Example 1]

[0082] 4.1 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 1, 95.9 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 1 (ratio of the numbers of SiVi group/SiH group = 0.91), 5.0 parts of (B) polyoxyethylene
lauryl ether (EMULGEN 109P, ex Kao Corporation), and 5.8 parts of (C) water were emulsified with a homomixer and
a homodisper. Then, 53.8 parts of (C) water were added and the resulting mixture was emulsified with a homomixer.
The temperature of the emulsion thus obtained was adjusted to 50 6 2°C; a mixture of 0.13 part of an isododecane
solution of a platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.27 part of polyoxyethylene
lauryl ether was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours
so as to addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Example 2]

[0083] 5.0 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 1, 95.0 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 2 (ratio of the number of SiVi group/SiH group = 0.91), 5.8 parts of (B) polyoxyethylene
lauryl ether (EMULGEN 109P, ex Kao Corporation), and 5.8 parts of (C) water were emulsified with a homomixer and
a homodisper. Then, 52.6 parts of (C) water were added and the resulting mixture was emulsified with a homomixer.
The temperature of the emulsion thus obtained was adjusted to 25 6 2°C; a mixture of 0.13 part of an isododecane
solution of a platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.27 part of polyoxyethylene
lauryl ether was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours
so as to addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Example 3]

[0084] 14.9 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 2, 85.1 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 1 (ratio of the number of SiVi group/SiH group = 0.91), 5.0 parts of (B) polyoxyethylene
lauryl ether (EMULGEN 109P, ex Kao Corporation), and 6.7 parts of (C) water were emulsified with a homomixer and
a homodisper. Then, 52.6 parts of (C) water were added and the resulting mixture was emulsified with a homomixer.
The temperature of the emulsion thus obtained was adjusted to 50 6 2°C; a mixture of 0.13 part of an isododecane
solution of a platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.27 part of polyoxyethylene
lauryl ether was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours
ao as to addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Example 4]

[0085] 53.6 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 3, 46.4 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 3 (ratio of the number of SiVi group/SiH group = 0.91), 1.3 parts of polyoxyethylene
stearyl ether (EMALEX 615, ex NIHON EMULSION Co., Ltd.) and 3.8 parts of polyoxyethylene stearyl ether (EMALEX
640, ex NIHON EMULSION Co., Ltd.), each (B), and 20.9 parts of (C) water were emulsified with a homomixer. Then,
36.0 parts of (C) water were added and the resulting mixture was emulsified therein with a homomixer, which was then
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subjected once to a high-pressure treatment at a treatment pressure of 100 MPa with a high-pressure emulsifier. The
temperature of the emulsion thus obtained was adjusted to 25 6 2°C; a mixture of 0.13 part of an isododecane solution
of a platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.27 part of polyoxyethylene lauryl
ether was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours so as
to addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Comparative Example 1]

[0086] 48.3 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 4, 51.7 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 1 (ratio of the number of SiVi group/SiH group = 0.91), 5.8 parts of (B) polyoxyethylene
lauryl ether (EMULGEN 109P, ex Kao Corporation), and 7.5 parts of (C) water were emulsified with a homomixer and
a homodisper. Then, 50.9 parts of (C) water were added and the resulting mixture was emulsified with a homomixer.
The temperature of the emulsion thus obtained was adjusted to 50 6 2°C; a mixture of 0.05 part of an isododecane
solution of a platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.09 part of polyoxyethylene
lauryl ether was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours
so as to addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Comparative Example 2]

[0087] 53.1 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 5, 46.9 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 4 (ratio of the number of SiVi group/SiH group = 0.91), 5.8 parts of (B) polyoxyethylene
lauryl ether (EMULGEN 109P, ex Kao Corporation), and 5.8 parts of (C) water were emulsified with a homomixer and
a homodisper. Then, 52.6 parts of (C) water were added and the resulting mixture was emulsified with a homomixer.
The temperature of the emulsion thus obtained was adjusted to 25 6 2°C; a mixture of 0.3 part of an isododecane
solution of a platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.6 part of polyoxyethylene
lauryl ether was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours
so as to addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Comparative Example 3]

[0088] 53.8 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 6, 46.2 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 3 (ratio of the number of SiVi group/SiH group = 0.91), 2.4 parts of polyoxyethylene lauryl
ether (EMULGEN 104P, ex Kao Corporation) and 3.6 parts of polyoxyethylene lauryl ether (EMULGEN 123P; ex Kao
Corporation), each (B), and 32.0 parts of (C) water were emulsified with a homomixer. Then, 59.6 parts of (C) water
were added and the resulting mixture was emulsified with a homomixer, which was then subjected once to a high-
pressure treatment at a treatment pressure of 100 MPa with a high-pressure emulsifier. The temperature of the emulsion
thus obtained was adjusted to 25 6 2°C; a mixture of 0.16 part of an isododecane solution of a platinum/vinyl group-
containing siloxane complex (platinum content: 0.5%) and 0.32 part of polyoxyethylene lauryl ether was added under
stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours so as to addition-react components
(A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.

[Comparative Example 4]

[0089] 55.0 Parts of (A-1) hydrosilyl group-containing organopolysiloxane 3, 45.0 parts of (A-2) alkenylsilyl group-
containing organopolysiloxane 5 (ratio of the number of SiVi group/SiH group = 0.91), 2.4 parts of polyoxyethylene lauryl
ether (EMULGEN 104P, ex Kao Corporation) and 3.6 parts of polyoxyethylene lauryl ether (EMULGEN 123P, ex Kao
Corporation), each (B), and 32.0 parts of (C) water were emulsified with a homomixer. Then, 59.6 parts of (C) water
were added and the resulting mixture was emulsified with a homomixer, which was then subjected once to a high-
pressure treatment at a treatment pressure of 100 MPa with a high-pressure emulsifier. The temperature of the emulsion
thus obtained was adjusted to 25 6 2°C; a mixed and dissolved product of 0.16 part of an isododecane solution of a
platinum/vinyl group-containing siloxane complex (platinum content: 0.5%) and 0.32 part of polyoxyethylene lauryl ether
was added under stirring; and then, the resulting mixture was stirred at the same temperature for 2 hours so as to
addition-react components (A-1) and (A-2) to obtain an organopolysiloxane-containing emulsion composition.
[0090] The physical properties of each of the emulsion compositions obtained in the Examples and Comparative
Examples were determined and evaluated in accordance with the methods described below. The results are shown in
Table 1.
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[Volume average particle size of the emulsion]

[0091] Volume average particle size of emulsion is a median diameter determined with a laser diffraction/scattering
particle size distribution analyzer, LA-960, ex Horiba Ltd.

[Viscosity of the organopolysiloxane]

[0092] 200 Grams of isopropyl alcohol was added to 200 g of the emulsion composition with stirring. The precipitated
organopolysiloxane only was collected and dried at 105°C for 3 hours. Then, 10 g of the organopolysiloxane was dissolved
in 90 g of toluene. A viscosity, η1, and a specific gravity, D, of the solution thus-obtained were determined at 25°C,
where the viscosity was measured with a rotational viscometer. A viscosity, η, was calculated from η1 and D, using the
following formulas. The following formulas are empirical ones. It has been confirmed that a viscosity of raw rubber
measured in a Newtonian fluid region with a rheometer coincides with a value obtained using the following formulas.

[0093] 0.1 Gram of the emulsion composition was subjected to extraction (shaken for 3 hours) with 10 ml of acetone
containing 20 ppm by mass of tetradecane as an internal standard and, then, was left to stand overnight. Then, an
acetone layer was collected and the octamethylcyclotetrasiloxane content was determined by gas chromatography.

[Stability of the emulsion]

[0094] 100 Grams of the emulsion composition was placed in a 100-ml glass bottle and left to stand at 40°C for one
month. Then, its appearance was observed. When the emulsion was in a state of single uniform phase and no separation
was found, it was evaluated to have good stability and indicated by "A" in Table 1. When separation of the emulsion into
two phases was seen, it was evaluated to have poor stability and indicated by "B" in Table 1.

[Table 1]

Terminal 
impurity, % Volume average 

particle size, nm

Viscosity of the 
organopolysiloxane, 

3107mPa·s

D4 
Content, 

ppm

Stability, 
40°C for one 

monthA-1 A-2

Example 1 1.0 1.4 430 6.8 122 A

Example 2 1.0 1.9 260 4.1 <100 A

Example 3 0.8 1.4 450 8.2 <100 A

Example 4 1.0 0.7 660 5.5 <100 A
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[0095] The emulsion compositions of the present invention were prepared using the specific organopolysiloxanes as
a raw material. The emulsions had small particle sizes and comprised the high-viscosity organopolysiloxanes. The
emulsions had good stability over time. As seen in Comparative Examples 1 to 4, when the raw material organopolysi-
loxanes had many functional groups other than a hydrosilyl group at the terminal, an emulsion comprising organopoly-
siloxane having a desired high viscosity cannot be obtained.

INDUSTRIAL APPLICABILITY

[0096] The present invention provides an emulsion composition which comprises a high-viscosity organopolysiloxane
and a smaller amount of octamethylcyclotetrasiloxane as an impurity, and has a small particle size, and good stability
over time. The high-viscosity organopolysiloxane emulsion composition is useful as a main component or additive for
products such as cosmetics, personal care compositions, home care compositions, release agents, lubricants, coating
agents, and fiber treatment agents.

Claims

1. An emulsion composition comprising

(A) an organopolysiloxane as an addition reaction product of a hydrosilyl group of the following component (A-
1) with an alkenyl group of the following component (A-2):

(A-1) a linear organopolysiloxane having a hydrosilyl group at both terminals of the molecular chain and
no functional group other than a hydrosilyl group at the terminals; or a mixture of said hydrosilyl group-
containing linear organopolysiloxane and a linear organopolysiloxane having at least one functional group
other than a hydrosilyl group at the terminal and optionally having a hydrosilyl group at the terminal, wherein
a percentage of the number of terminal silicon atoms having the functional group other than a hydrosilyl
group is less than 5%, based on a total number of terminal silicon atoms of the whole organopolysiloxanes
in component (A-1); and
(A-2) a linear organopolysiloxane having an alkenylsilyl group at both terminals of the molecular chain and
no functional group other than an alkenylsilyl group at the terminals, or a mixture of said alkenylsilyl group-
containing linear organopolysiloxane and a linear organopolysiloxane having at least one functional group
other than an alkenylsilyl group at the terminal and optionally having an alkenylsilyl group at the terminal,
wherein a percentage of the number of terminal silicon atoms having the functional group other than an
alkenylsilyl group is less than 5%, based on a total number of terminal silicon atoms of the whole organo-
polysiloxanes in component (A-2),

wherein a ratio of the number of the alkenylsilyl groups in component (A-2) to the number of the hydrosilyl
groups in component (A-1) is 0.5 to 2;
(B) a surfactant in an amount of 0.1 to 12 parts by mass, relative to 100 parts by mass of component (A); and

(continued)

Terminal 
impurity, % Volume average 

particle size, nm

Viscosity of the 
organopolysiloxane, 

3107mPa·s

D4 
Content, 

ppm

Stability, 
40°C for one 

monthA-1 A-2

Comparative 
Example 1 9.0 1.4 400 0.62 <100 A

Comparative 
Example 2 6.4 2.0 300 0.83 <100 A

Comparative 
Example 3 6.4 0.7 450 0.25 <100 A

Comparative 
Example 4 1.0 6.0 400 0.65 <100 A

(Note) D4: Octamethylcyclotetrasiloxane
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(C) water in an amount of 10 to 200 parts by mass, relative to 100 parts by mass of component (A).

2. The emulsion composition according to claim 1, wherein the organopolysiloxane (A) has a viscosity at 25 degrees
C of 10,000,000 mPa·s or more.

3. The emulsion composition according to claim 1 or 2, wherein dispersed particles in the emulsion composition have
a volume average particle size of 1,000 nm or less.

4. The emulsion composition according to any one of claims 1 to 3, wherein an amount of octamethylcyclotetrasiloxane
included in component (A-1) and component (A-2) is 1,000 mass ppm or less, based on the total mass of components
(A-1) and (A-2).
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