
;e3eZ1**+\-R-"061TZ1 0   PCT/US02/tI~Sl8 ORGANOPOLYSILOXANE COMPOSITION,
METHOD OF MAKING EMULSION-FORMING ORGANOPOLYSILOYANE COMPOSITION AND METHOD
OF TREATING TEXTILE FIBER OR FABRIC BACKGROUND OF THE INVENTION  1. Field
of the Invention 'This invention relates to an organopolysiloxane
composition containing a mixture of several 5 specific types of liquid
organopolysiloxanes, to emulsion-forming concentrates and aqueous emulsions
formed therefrom and to the treatment of textile fiber and fabric
substrates with the emulsions to improve such desirable properties of the
substrates as their wettability and softness unaccompanied by any
significant or appreciable yellowing. i 0 2. Description of The Prior Art
The formulation and manufacture of organopolysiloxane-based aqueous
emulsions and the treatment of natural and synthetic textile fiber and
fabric substrates with the emulsions to improve one or more properties of
the substrates, in particular, their softness, are well known and well 15
developed technologies. A major challenge in the formulation of any aqueous
organopolysiloxane emulsion intended for use as a textile fiber and/or
fabric treating agent is the difficulty of achieving a good, which is to
say, commercially acceptable, balance in the properties of the fiber/fabric
substrate treated with a 20 25 given emulsion . For example, one emulsion
might provide excellent softness, but at the expense of wettability and/or
resistance to yellowing) another emulsion might provide excellent
weriability but at the expense of softness and/or resistance to yellowing,
and so forth. Although much effort has been expended to develop aqueous
organopolysiloxane emulsions that impart a good balance of properties to
textile fiber and fabric substrates treated therewith, the satisfactory
attainment of this goal can be quite elusive. It is therefore an object of
the invention to provide an organopolysiloxane composition which, when
formulated as an aqueous emulsion and applied to a textile fiber or fabric
substrate, will improve the wettability and softness properties of the
substrate without, however, causing any significant or appreciable
yellowing of the substrate. -1 



WO U2/UGGSS9 PCT/USU2/U~5G8 Other objects of the invention include methods
for making organopolysiloxane emulsion for=ming concentrates and stable
aqueous organopolysiloxane emulsions and employing the latter as textile
treating agents. SUMMARY OF THE INVENTION In accordance with the present
invention, an organopolysiloxane composition is provided which comprises:
a) organopolysiloxane I of the general formula IO A (Si[R']z0)a(SiR'O)b
Si(R')zA Rz(NIiCI-3zCHz)~NHR3 15 wherein each R' is, independently, an
alkyl group of from 1 to 4 carbon atoms, R2 is a divalent hydrocarbon
group, R3 is hydrogen or a monovalent hydrocarbon group, each A is,
independently, an R' group or an R'(NHCHzCHz)~NHR3 group, provided, that at
least one A is an Rz(NHCHzCHz)~NHR~ group, a is from I to about 1000, b is
from 0 to about 100 and c is from 0 to about 1000 ; 20 (AB~,A 25 wherein n
is from 2 to about I000, A is a polysiloxane unit of the general formula [x
(CaH2aO)b Rz (Si[R']2O)c R' (OCaH2a~ .X] B is a polyalkyleneoxide unit of
the general formula [YO(CaHzaO)a Y], each R1 is, independently, an 3 U
alkyl group of from 1 to 4 carbon atoms, R2 is a divalent organic group, X
and I' are divalent organic groups selected from a secondary or tertiary
amine and a ring-opened epoxide such that when ~ is a ring-opened epoxide,
Y is a secondary or tertiary amine and when Y is a secondary or tertiary
amine, Y is a ring-opened epoxide, each a is, independently, from 2 to 4,
each b is independently from 0 to about 100, c is from 1 to about 500, d is
from d to about 100 and the sum of b and d is from 1 to 35 about 100 ; b)
organopolysiloxane II of the general formula -2  



WO (12/(1O(559 c) organopelysiloxane III of the general formula A
(Si[R']20)X (Si[R'][E]O)y. (Si[R'][G]O)Z Si(R')~A PCT/US02/0.1s18 wherein
each R' is, independently, an alkyl group of from 1 to 4 carbon atoms, E is
a monovalent organic group containing at least one epoxy group, G is an
-(RZ)b O(CZHaO)~ (C3H60)a R3 group in which R'` is a divalent organic
group, R3 is hydrogen or a monovalent hydrocarbon group, acyl group or
monoester carbonate group, b is 0 or 1, c is from 0 to about 50, d is from
0 to about 50 and the sum of c and d is from 1 to about I 00, each A is,
independently, an R' or E group, x is from 0 to 10 about 2000, y is from 0
to about 2000, z is from 1 to about 100 and the sum of x and y is from 1 to
about 2000 ; and , d) organopolysiloxane IV of the general formula 15 A
(Si[R']ZO)X (Si[R'][G])y Si(R')2 A wherein each R' is, independently, an
alkyl group of from 1 to 4 carbon atoms, G is an -(RZ)hO(C~HaO)c(C3I~6O)dR3
group in which Rz is a divalent organic group, R3 is hydrogen, a monovaent
hydrocarbon group, an acyl group or a monoester carbonate group, b is 0 or
1, c is from 20 0 to about 50, d is from 0 to about 50 and the sum of c aid
d is from 1 to about 100, each A is, independently, an R' group or a
monovalent organic group containing at least one epoxy group; x is from 0
to about 2000, y is from 0 to about 2000, and the sum of x and y is from 1
to about 2000. Aqueous emulsions formed from the foregoing
organopoIysiloxane composition when applied in accordance with known and
conventional methods to natural or synthetic textile fiber and 25 fabric
substrates, provide excellent levels of softness and wettability to the
substrates but without discermble or apparent yellowing. DETAILED
DESCRIPTION OF THE INVENTION 30 1. The Components of the Organopol~siloxane
Composition As indicated above, the organopolysiloxane composition of this
invention contains individual organopolysiloxanes I-IV as hereinafter
further described. 35 -3   WO 02/OGGa59 Organopolysiloxane l
Organopolysiloxane I possesses the general formula A (Si[R']20)a (SiR'O)b
Si(R')~ A 



RZ(NHCHzCH2)~NHR3 PCT/US02/04SG8 wherein each R' is, independently, an
alkyl group of from 1 to 4 carbon atoms, R2 is a divalent 10 hydrocarbon
group, R3 is hydrogen or a monovalent hydrocarbon group, each A is,
independently, an R' group or an R`(NHCHZCHZ)~NHR3 group, provided, that at
least one A is an R`'(NI-1CHZCH~)~IVHR3 group, a is from 1 to about 1000, b
is from 0 to about 100 and c is from 0 to about 10. In organopolysiloxane
1, each R' is preferably a methyl group, R' is preferably a straight or l ~
branched chain alkylene group of from 2 to about 10 carbon atoms, ethylene
and propylene being especially preferred, R3 is preferably an alkyl group
of from 1 to about 10 carbon atoms, methyl being especially preferred, a is
preferably from about 50 to about 700 , b is preferably from about 1 to
about 30 , c is preferably from 1 to 4 and the sum of a and b is preferably
from about 50 to about 730 . 20 For further details concerning
organopolysiloxane I, reference may be made to U.S. Patent No. 4,459,382,
the contents of which are incorporated by reference herein.
Organopolysiloxane I is advantageously present in the emulsion-forming
concentrate at a level of from about 1 to about 50, and preferably from
about 5 to about 20 , weight percent based on the total weight of
organopolysiloxanes I-I~T. 25 Organopolysiloxanes II Organopolysiloxane II
possesses the general formula 30 (AB)nA wherein n is from 2 to about 1000,
A is a polysiloxane unit of the general formula [X(CaHz3O)n
R~(Si[R'J20)~R2(OCaH23)b X) 35 B is a poIyalkyleneoxide unit of the general
formula [YO (CaH2a0)d Y], each R' is, independently, an alkyl group of from
1 to 4 carbon atoms, RZ is a divalent organic group, X and Y are divalent
-4   W O 02/0fi6SS9 PCT/US112/0~568 organic groups selected from a
secondary or tertiary amine and a ring-opened epoxide such that when X is a
ring-opened epoxide, Y is a secondary or tertiary amine and when X is a
secondary or tertiary amine, Y is a ring-opened epoxide, each a is,
independently, from 2 to 4, each b is independently from 0 to about 100, c
is from I to about 500, d is from 0 to about 100 and the sum of b and d is
from 1 to about 100. In organopolysiloxane II, n is preferably from about 1
to about 10 , each R' is preferably a methyl group, R` is preferably an
ethylene or propylene group, each a is preferably 2 or 3, each b is
preferably from 1 to about 50 , c is preferably from about 10 to about 100,
d is preferably from 1 to about 50, the sum of b and d is preferably from
about 10 to about 50, when a ring-opened epoxide, X 10 or Y, as the case
may be, is preferably a - CHzCH(OH)(CHz),,CH(OH)CHZ-, -
CH[CH20H](CHZ),.CH(CHzOHr-, - CH~CH(OH)(CHZ),,CH[CHZOHJ-, - (CHz
)"OCH2CH(OH)CHZ- or - (CHz )"OCHZCH(CHZ [OH])- group in which v is from 2
to about 6, or a ring-opened epoxide derived from cu-(3,4-epoxycyclohexyl)
alkylene, G-(3,4epoxycyclohexyl) ethylene,
j3-(3,4-epoxycyclohexyl)-(3-methyethylene or (3-(3,4-epoxy-4 15
melhylcyclohexyl)-[3-meihyethylene) and when a secondary or tertiary amine,
X or Y; as the case may be, is preferably of the type - R4N(R3)(R4)g in
which R3 is hydrogen or an alkyl group of from 1 to 4 carbon atoms, methyl
being especially preferred, and R`' is and alkylene, cycloaliphatic
alkylene or aralkylene group, which may include heteroatom(s), an alkylene
of less than 10 carbons 



being especially preferred, and g is 0 or 1. 20 It is preferred that the
amine functionality in organopolysiloxane II be present in the terminal A
group of the (AB)" A polymer. The polyoxyalkylene blocks represented by
(CaH2a0) or (OCaH2a) may be derived from one or more of the following
alkylene oxides: ethylene oxide (a=2), propylene oxide (a=3) and butylene
oxide (a=4). The ratios among mixtures of such oxides is not ofparticular
importance but may be adjusted as required for the desired solubility
parameters of the resulting 25 copolymer. For further details concerning
organopolysiloxane II, reference may be made to U.S. Patent No. 5,807,956,
the contents of which are incorporated by reference herein.
Organopolysiloxane II is advantageously present in the emulsion-forming
concentrate at a level of from I to about 80 , and preferably from about 10
to about 50 , weight percent based on the total weight of 30
polyorganosiloxanes I-N. -5   WO 02/UGGSS9 PCT/US02/045f>8
Organopolysiloxane III c) Organopolysiloxane III possesses the general
formula 5 A(SiLR~IzO)x (SiLR')LEJO)r (SiLR'ILGIO)ZSi (R')z A wherein each
R' is, independently, an alkyl group of from 1 to 4 carbon atoms, E is a
monovalent organic group containing at least one epoxy group, G is an
-(Rz)b O(CzH40)~ (C3H6O)a R~ group in which RZ is a divalent organic group,
R3 is hydrogen or a monovalent hydrocarbon group, acy! group 10 or
monoester carbonate group, b is 0 or 1, c is from 0 to about 50, d is from
0 to about 50 and the sum of c and d is from 1 to about l00, each A is,
independently, an R' or E group, x is from 0 to about 2000, y is from 0 to
about 2000, z is from 1 to about 7 00 and the sum of x and y is from 1 to
about 2000. In organopolysiloxane 11I, each R' is preferably methyl, E is
preferably an epoxy-containing 15 group of the structure - RQ - CH- CH2 or
-R4 O `O 20 in which R'' is a divalent substituted or unsubstituted organic
group such as methylene, ethylene, propylene, phenylene, chloraethylene,
flouroethylene, - CHZOCIIzCH2CH2- , - CHzCH20CH2CH~ - , -
CHZOCHZCHZ(CH3)OCHZCHZ - or - CH~CH~OCH2CH~ - , in group G, divalent
organic group Rz is preferably selected from alkylene groups of from 1 to
about 5 carbon atoms and groups in which a - C6H4- group, -CO- group or
-1~'HCO- group is bonded to an 25 alkylene group, R3 is preferably
hydrogen, an alkyl group of from 1 to 4 carbon atoms, an acyl group of from
1 to 4 carbon atoms or a monoester carbonate group of from 1 to 4 carbon
atoms in its ester moiety, b is preferably 3 , c is preferably from 1 to
about 35, d is preferably from 1 to about 35 and the sum of c and d is
preferably from 2 to about 70, A is preferably selected from one of the
aforesaid preferred R' and preferred E groups, x is preferably from about
10 to about 1000, y is 30 preferably from about 1 to about 50 , z is
preferably from 1 to about 50 and the sum of x and y is preferably from 1
to about I 100 . For further details concerning organopolysiloxane III,
reference may also be made to U.S. Patent No. 4,459,382 referred to supra.
Organopolysiloxane III is advantageously present in the -6  



WO 02/OGG559 PCT/US02/0-15G8 emulsion-forming concentrate ai a level of
from about S to about 50 , and preferably from about 10 to about 30 ,
weight percent based on the total weight of organopolysiloxanes 1-IV.
Organopolysiloxane IV 5 Organopolysiloxane IV possesses the general formula
A(Si[R']~O~ (Si[R'][G])y Si(R')~ A 10 wherein each R' is, independently, an
alkyl group of from 1 to 4 carbon atoms, G is an -(Rz)bO(C2HqO)c(C3H6O)dR3
group in which R2 is a divalent organic group, R3 is hydrogen, a monovalent
hydrocarbon group, an acyl group or a monoester carbonate group, b is 0 or
1, c is from 0 to about 50, d is from 0 to about SO and the sum of c and d
is from 1 to about 100, each A is, independently, an R' group or a
monovalent organic group containing at least one epoxy group; x is I ~ from
0 to about 2000, y is from 0 io about 2000, and the sum of x and y is from
1 to about 2000. In organopolysiloxane IV, R' is preferably methyl, in
group G, divalent organic group RZ is preferably selected from alkylene
groups of from 1 to about 5 carbon atoms and groups in which a -C6H4 -
group, - CO- group or - NHCO- group is bonded to an alkylene group, R3 is
preferably hydrogen, an allyl group of from 1 to 4 carbon atoms, an aryl
group of from 1 to 4 20 carbon atoms or a monoester carbonate group of from
1 to 4 carbon atoms in the ester moiety, b is preferably 3 , c is
preferably from 1 to about 35 , d is preferably from I to about 35 and the
sum of c and d is preferably from 2 to about 70 , A is preferably selected
from methyl and an epoxycontaining group E of the structure 25 ~ - R4 - CH-
CHz or \ / O O 30 in which R~ is a divalent substituted or unsubstituted
organic group such as methylene, ethylene, propylene, phenylene,
chloroeihylene; flouroethylene, - CHZOCHzCHzCHz-, - CHZCH20CHZCHz - , -
CHzOCH2CH~(,CH3)OCHZCH; - or - CHZCHzOCH2CHz -, x is preferably from about
10 to about 1000 , y is preferably from 1 io about 100 and the sum of x and
y ~is preferably from about 10 to about 1l00.    WO 02/OCG~S9
PCT/US112/II~SfiB For further details concerning organopolysiloxane IV,
reference may again be made to U.S. Patent No. 4,459,382.
Organopolysiloxane IV is advantageously present in the emulsion-forming
concentrate at a level of from about 5 to about 50 , and preferably from
about I 0 to about 30 , weight percent based on the total weight of
organopolysiloxanes I-IV. Concentrates and Agueous Emulsions of the
Organopolvsiloxane Composition The organopolysiloxane composition of this
invention is especially adapted to be initially formulated either as an
emulsion-forming concentrate from which a stable aqueous emulsion can be 10
readily and conveniently prepared, or if desired, as a finished or
semi-finished stable aqueous emulsion. The emulsifiers (surface active
agents) that can be used in the formulation of the concentrates and
finished semi-finished aqueous emulsions can be selected from amongst any
of the known and conventional emulsifiers suitable for providing stable
aqueous emulsions of one or more liquid organopolysiloxanes such as
organopolysiloxanes I-IV herein. Thus, for example, one or a I 5
combination of any of the following emulsifiers can be employed: nonionic
surface active agents 



such as polyoxyethylene alkyl ethers, polyoxyethylene alkylphenyl ethers,
sorbitan fatty acid esters, glycerine fatty acid esters, and the like,
anionic surface active agents such as sodium lauryl sulfate, sodium
dodecylbenzene solfonate, sodium polyoxyethylene ether carboxylate, and the
like, and cationic surface active agents such as quaternary ammonium salts,
and the like. It is preferable that 20 at least 50 percent by weight of the
total amount of emulsifying agent employed is a nonionic surface active
agent or a combination of nonionie surface active agents of which the
overall hydrophilic lipophilic balance (HI.,B) value is from about 8 to
about 14. The amount of emulsifiers) is not critical and can vary widely
provided, of course, that at least an amount of emulsifiers) is utilized,
together with any optional co-emulsifier(s), that will 25 provide a stable
emulsion upon addition of water to the organo-polysiloxane composition. In
general, the total amount of emulsifier utilized can vary from about 5 to
about 100, and preferably from about 10 to about 50, parts by weight per
100 parts by weight of the total quantity of polyorganosiloxanes. It is
also within the scope of the invention to employ an optional co-emulsifier
in the 30 preparation of the emulsion-forming concentrate and aqueous
emulsions of this invention. Co emulsifiers that are especially
advantageous for use herein include alkoxytrigIycols such as
methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol, and
the like, and polyalkylene _g_   VVO 02/OClr5S9 PCT/US02/0.15ti8 glycol
alkyl ethers such as diethylene glycol monomethyl ether, diethylene glycol
dimethyl ether, dipropylene glycol monomethyl ether, dipropylene glycol
dimethyl ether, dibutylene glycol monomethyl ether, dibutylene glycol
dimethyl ether, and the like. These and ocher co-emulsifiers, when present,
can generally constitute from about 5 to about 70 , and preferably from
about 10 to 5 about 50 , weight percent of the combined weight of
emulsifiers) and co-emulsifier(s). Other materials typically employed in
the treatment of textile fiber and fabric substrates can be incorporated in
the concentrate/emulsion of this invention in the usual amounts. Such
materials include durable press resins, curing catalysts, presenrvatives,
biocides, water soluble pigments or dyes, fragrances, fillers, pH
adjustors, antifoamers, defoamers, and the like. However, it is 10
preferable that the use of organotitanates, organozirconates,
organogermanates and similar organometallic compounds be avoided since they
may be irritating, corrosive to eduipment or reduce the stability of the
emulsions. Aqueous emulsion-forming concentrates of the mixture of
organopolysiloxanes I-IV in accordance with the present invention can be
prepared by high shear mixing or agitation of a mixture 15 of the desired
polysiloxanes and suitable emulsifiers (surface active agents), optional
co-emulsifiers and other optional ingredients as is well known in the art.
Thus, the concentrates can be prepared by mixing with a suitable stirrer
such as a homomixer or homogenizer. The organopolysiloxanes, emulsifiers)
/optional co-emulsifier(s) and other optional components in the desired
amounts r~ith or without an emulsion-forming amount of water (the former
when the direct production of a 20 finished or semi-finished emulsion is
desired, the latter when a concentrate is desired) are introduced into a
suitably equipped vessel. The length of time the mixture is mixedlagitated
depends on the balance of the polarity beh~~een, or the hydrophilicity of,
the selected organopolysiloxanes and the emulsifiers) and optional
co-emulsifier(s). The concentrate and emulsions formed therefrom exhibit
excellent stability during storage, when diluted and when subjected to
mechanical shearing. 25 The amounts of water utilized to pro~~ide an
aqueous emulsion are not critical and can vary considerably depending on
the nature and amounts of the components constituting a particular
organopolysiloxane composition. In general, an amount of water should be
utilized which results in an oil-in-water or water-in-oil type aqueous
emulsion of good stability (i.e., no apparent phase separation), e.g.,
stability for at least about I , and preferably at leasr about 7 , days
following storage 30 at 55 C. Amounts of water in most cases can range from
about 20 to about 2000 parts, and preferably from about I 00 to about 500,
parts by weight per 100 parts by weight of the total amount -9   



WO U2/11GG559 PCT/U S112/11-15l>8 of organopolysiloxanes. It may be
economically beneficial to prepare an emulsion with a high
organopolysiloxane content, i.e., a semi-finished emulsion, in order to
reduce shipping and/or handling costs and thereafter to dilute the emulsion
on site with additional water to application strength prior to use. 5 The
aqueous organopolysiloxane emulsion of this invention can be applied to a
textile fiber or fabric substrate by such known and conventional techniques
as spraying, dipping, padding, kiss roll, and the like. Such operations can
be followed by the removal of excess liquid employing any suitable means,
e.g., a mangle, centrifugal separator, and the like, to control the amount
of liquid taken up by the substrate followed by drying the treated
substrate with or without the application of 10 heat. When drying is
accomplished by heating the substrate, the temperature can usually range
from about 70 to about 180C for from about I to about 30 minutes. The
amount of the aqueous emulsion applied to the textile fiber or fabric
substrate will generally be such as to deposit from about 0_ I to about 5
percent by weight of combined organopolysiloxenes by weight of substrate.
The aqueous organopolysiloxane emulsions of the present invention can be
used for the 15 finishing treatment of many kinds of textile fiber and
fabric substrates including polyester, acrylic, nylon, aramid and the like,
as well as various types of natural fibers such as cotton, silk, wool, and
the like. The forms of the substrates are not limited and include
filaments, rovings, threads, woven and non-woven fabrics, knit cloths, and
the like. The emulsions can also be applied to inorganic fibers such as
glass fibers, carbon fibers, and the like. 20 2. Examples In the examples
that follow, softness evaluations were performed by a hand panel in
accordance with AATCC Evaluation Procedure 5: Guidelines for the Subjective
Evaluation of Fabric 25 Hand. A minimum of five different hand panels were
utilized. For each softness evaluation, the fabrics tested were rated on a
scale of 1 to 8, 8 being softest and i being the harshest value. The
wettability evaluations for the tested fabrics were performed by measuring
the absorption time of water drops falling upon the fabric surface in
accordance with AATCC Test Protocol 79-1995 . Within a flat fabric surface
area of 176.6cm2, a total of six sampling points here 30 taken and a final
average was determined. The absorption time T, was the duration of time
from when a water drop first contacted the fabric surface to when the drop
was completely absorbed into the fabric. A shorter time is more desirable
and indicates better wettability. -10   WO tl2/OGGSS9 PCT/US02/O.ISG8 The
whiteness (i.e., resistance to yellowing) property of the tested fabrics
was determined by using a COLORQUEST~ Colorimeter (Bunter Lab) in
accordance with ASTM Method E313-98: Practice for Calculating Yellowness
and Whiteness from Instrumentally Measured Color Coordinates. The higher
the whiteness reading the more resistant the fabric is to yellowing.
Whereas the exact scope of the instant invention is set forth in the
appended claims, the 10 15 



20 25 following examples illustrate certain specific aspects of the present
invention. These examples are set forth for illustration only and are not
to be construed as limiting the present invention. In Examples 1-6 below,
organopolysiloxanes I-IV were employed: Organopolysiloxane Chemical
Description I Amino-functional polysiloxane with amine content of 0.2% and
viscosity of 3500 cps. II Amino-polyalkyleneoxide siloxane (AB)~ A block
copolymer with amine content of 0.23% and viscosity of 6000cps. III
epoxy-functional polyalkyleneoxide-polysiloxane terpolymer with epoxy
content of 0.50% and viscosity of 3300cps. N polyalkyleneoxide-siloxane
copolymer with ethyleneoxide content of 0.5% and viscosity of 4S0 cps.
EXAMPLE 1 30 35 Organopolysiloxane I, 58.3g, and glacial acetic acid, 1.2g,
were premixed in a 250 ml plastic mixing vessel followed by the addition of
11 g of Ethyl TDA-3 (ethoxylated tridecyl alcohol), 3.8g of Ethyl TDA-5
(ethoxylated tridecyl alcohol), 14g of Rhodasur BC-G 10 (ethoxylated
iridecyl alcohol) emulsifiers and 11.7g of butoxytriglycol co-emulsifier at
a moderate speed (about 400 rpm) for 15 minutes. Stirring was continued at
a speed sufficient to generate a small vortex (about 600 rpm) whereupon
42.8g of water were slowly added at a rate such that the mixture was able
to absorb it. Mixing was continued for an additional 3-5 minutes resulting
in a clear and stable emulsion concentrate with a viscosity of S-I2000 cps
and a stability at 55C (130F) of over 7 days. -11   WO 02JOGGS59 FYATVTPT F
7 PCT/US02/0.1SG8 Organopolysiloxane 11I, 70g, was premixed with 1.4g of
Iconol TDA-6 (ethoxylaied tridecyl 5 alcohol} and 2.8g of lconol TDA-10
(ethoxylated tridecyl alcohol) in a 250 ml plastic mixing vessel at a
moderate speed (about 400 rpm) for I5 minutes. Stirring was Then continued
at a speed sufficient to generate a small vortex (about 600 rpm) whereupon
25.8g of water were slowly added at a rate such chat the mixture was able
to absorb it. Mixing was continued for an additional 3-5 minutes resulting
in a clear and stable emulsion concentrate with a viscosity of 8-l2000 cps
and a 10 stability at 55C (l30F) ofover 7 days. EXAh~IPLE 3 The emulsion
concentrate of Example 1, 6.3g, containing organopoIysiloxane I was
premixed with 11 g of organopolysiloxane II, 7g of the emulsion concentrate
of Example 2 15 containing organopolysiloxane III and .Sg of
organopolysiloxane IV in a 2S0 ml plastic mixing vessel at moderate speed
(about 400rpm) for 15 minutes. Stirring was continued at a speed sufficient
to generate a small vortex (about 600ipm) whereupon 70.7g of water were
slowly added at a rate such that the mixture was able to absorb it. Mixing
was continued for an additional 3-5 minutes resulting in a clear and stable
emulsion concentrate with a viscosity of 2-100 cps and a stability at 45 C 



20 (130F) of over 7 days. EXAMPLE 4 The emulsion concentrate of Example 1,
6.3g, containing organopolysiloxane I was premixed with 1 lg of
organopolysiloxane II, 7g of the emulsion concentrate of Example 2
containing 25 organopolysiloxane III, 5g of organopolysiloxane N and 1 g of
isopropylmyristate in a 250 mI plastic mixing vessel at a moderate speed
(about 400rpm) for 20 minutes resulting in a milky and stable emulsion
concentrate with a viscosity of 10-20,000 cps and a stability at 45 C
(130F) of over 7 days. 30 -12   WO 02/0(lss9 PCT/US02/04s18 EXAMPLE 5
Organopolysiloxane I, 194.25g, was premixed with 5.25g of glacial acetic
acid in a 5L stainless steel mixing vessel for 5 min at 400rpm. To this
mixture were added 36.75g of )rthal TDA3 (ethoxylated tridecyl alcohol),
13.1 g of Ethal TDA-5 (ethoxylated tridecyl alcohol )and 44.6g of 5 Ethyl
TDA-G (ethoxylated tridecyl alcohol) emulsiFers accompanied by mixing for 5
minutes at 400 rpm. Thereafter, 39.3g of butoxyrtriglycol co-emulsifier was
added to the mixture and mixing continued for 5 minutes at 400rpm. Stirring
was then carried out at a speed sufficient to generate a small vortex
(about 600rpm) whereupon 532g organopolysiloxane II were added followed by
241.2g of organopolysiloxane III and 241.2g of organopolysiloxane IV
accompanied by mixing for 10 10 minutes. To this mixture were added 215?.5g
ofwater at a rate such that the mixture was able to absorb it. Wixing was
continued for another 5 minutes after the water addition resulting in a
milky and stable emulsion with a viscosity of 2-1000 cps and a stability at
45C'(130F) of over 30 days. 15 E,~1MPLE 6 Organopolysiloxane I, 194.25g,
was premixed with 5.25g of glacial acetic acid in a 5L stainless steel
mixing vessel for 5 minutes at 400rpm after which 36.75g of Etha1 TDA-3
(ethoxylated tridecyl alcohol) and 57.7g of Ethal TDA-6 (ethoxylated
tridecyl alcohol) emulsifiers were added to the mixture with mixing
continued for 5 minutes at 400rpm. Thereafter, 39.3g of 20 butoxytriglycol
co-emulsifier was added to the mixture with mixing continued for another 5
minutes at 400 rpm. Stirring was then carried out at a speed sufficient to
generate a small vortex (about 600rpm) whereupon 532g of organopolysiloxane
II, 24l .2 g of organopolysiloxane II1 and 241.2g of organopolysiloxane IV
were added with further mixing for 10 minutes. To this mixture were added
2152.5 g of water at a rate such that the mixture was able to absorb it.
lvIixing was continued for an 25 another 5 minutes after tha water addition
resulting in a milky and stable emulsion with a viscosity of 2-1000 cps and
a stability at 45 C (130F) of over 30 days. EXAMPLES 7-13 30 Employing
substantially the same procedures described in the previous examples,
individual aqueous emulsions (Examples 7-13) were prepared with one or more
organopolysiloxanes. The emulsions of Examples 7-13 were applied to 100%
cotton terry cloth by the aforesaid padidry process. The drying conditions
were I30Ci5 minutes. The amounts of organopolysiloxane -13   



5 VVO 02/0l>Gas9 PCT/US02/0~518 deposited on the fabric based on fabric.
weight were 0.5 W %, 1.0 w~t % and 2 W ~o, respectively. A softness score
of at least about 6.5 and preferably at leas! about 7, a wettability score
of not greater than about 50 and preferably not greater than about 20, a
whiteness score of at least about 70 and preferably at least about 72, for
at least the two higher levels of application (i.e., I .0 wt % and 2.0 wt
%) and preferably for a11 three levels of application is indicative of a
well balanced textile treating agent. The organopolysiloxane components
ofthe aqueous emulsions of Examples r-13 are as follows: 10 I~ 20 25
Examplenr~anopolysiloxane(s)I*IZ*III3I_IVI-1V5I-IV1-IV7*substantially
chemically equivalent to organopolysiloxane I8*substantially chemically
equivalent to organopolysiloxane II9*substantially chemically equivalent to
organopolysiloxane III10*IV1 I *II, III12*II, III, IV13*IIL 1V * Outside
the scope of the invention. The softness, wettability and whiteness
evaluations of the test fabrics were carried out employing the procedures
described above. The results of the evaluations are presented below in
Table I. 30 -I 4   WO 112/0f~65S9 PCT/US02/(1~5(8 TABLE I: Evaluation of
Adueous Organopolysiloxane Emulsions Applied to 100% Cotton Terry Cloih
ExampleSoftness  1=harshness; 8=softnessWettability  (seconds)Whiteness 



(The higher the value the greater the resistance to
yellowing)0.5%1.0/a2.0io0.5%1.0%2.0%0.5"01.0%2.0%I7.07.58.0>3G0>300>3007068
.566.7244.55<1<1<179.278.978.636.57.07.02.32.53.174.273.573.146.757.07.52.l
2.32.773.873.473.256.57.07.52.22.42.874.473.873.366.57.07.52.32.52.873.973.
773.477.07.58.0>300>300>3006968.266.58G.256.56.75>l00>100>10073.372.i7z.394
.04.55.0<1<1<I7g,47g,177.9102.02.02.5<1<1<179.479.178.8116.56.06.04.45.66.4
74.574.l73.6125.05.56.03.54.25.174.874.374.2134.55.05.252.03.43.774.674.273
.8Control*111<1<1<I81.281.281.2 "1ne control rn this table anti 1n Table
I1, i~ jra, is the fabric treated only with deionized water employing the
same pad/dry process. As the data in Table I show, the emulsions ofExamples
1, 2 and 7-13 are undesirable for -15   WO 02/0(6SS9 PCT/US02/U-lsl8 their
unacceptable levels of performance when evaluated for at least one of
softness. wettability, or whiteness. The emulsions of examples l, 7 and 8
exhibit poor wettability. The emulsions of Examples 2, 9, 10, 12 and 13 are
undesirable for their poor softness at all three levels of application and
that of Example I only marginally less so for exhibiting unacceptable
softness at the 1.0 wt. and 2.0 wt. ro levels of application. The emuhions
of Examples 1 and 7 are undesirable for their poor whiteness (resistance to
yellowing). In contrast to Examples 1, 2 and 7-13, Examples 3-6 which arc
illustrative of aqueous emulsion compositions of the present invention show
from a good to an outstanding balance of softness, wettability and
~.vhiteness properties. EXAMPLE 14 10 The emulsions of Examples 5-9 were
applied to 100% coiton print cloth, I00% cotton knits and 65%/35%
polyester/cotton blend print cloth employing the pad/dry process. The
drying conditions were 130C for 5 minutes. The Total applied amount of
organopolysiloxanes based on fabric weight was 1.0 wt i. The softness,
wetiability and whiteness evaluations were based on the I 5 test methods
described above. The results of the evaluation are presented below in Table
II. TABLE II: Evaluation of Organopolysiloxane Emulsions Applied to 100%
Cotton Print Cloth ("Print")100% Cotton ILnits ("Knits"), and 65/35
Polyester/Cotton Blerid ("Blend") 20   ExampleSoftness 1=harshness;
8=softness~fettability (seconds)Whiteness (The Beater the value, the
greater the resistance to
yellowing}PrintKnitsBlendPrintKnitsBlendPrintKnitsBlend56.5772.71I174.674.3
84.666.5772.61.5973.773.884.2788>300>300>30068.267.477.6866.56.7>100>100>10
073.272.?83.19455<I<177s.179.287.4ControlI1.52<1<13818288 -1 G 



WO 02/OGGSS9 PCT/U S02/O.hG8 As the data in Table II show, the emulsions
ofExamples 7 and 8 are unacceptable due to their poor wettability
characteristics, the emulsion of Example 7 being additionally unacceptable
for its poor whiteness, and the emulsion of Example 9 is unacceptable for
its poor softness. Again, as in the test evaluations set forth in Table I,
the emulsions of Examples S and 6 which are illustrative of the present
invention demonstrate anywhere from a good to an excellent balance of
softness, wettability and whiteness. -17   VVO 02/OGGSS9 WHAT 1S CLAIMED
IS: 1 1. An organopolysiloxane composition which comprises: PCT/US02/04SC8
2 a) organopolysiloxane I of the general formula 3 A (Si[R']ZO)e (SiR'O)b
Si(R')Z A 4 RZ(NHCHZCH~)~NHR3 6 wherein each R' is, independently, an alkyl
group of from 1 to 4 carbon atoms, R'` is a divalent 7 hydrocarbon group,
R3 is hydrogen or a monovalent hydrocarbon group, each A is, independently,
8 an R' group or an Rz(NHCHZCHz)~NHR3 group, provided, that at least one A
is an 9 R`(NHCHZCHz)~NHR3 group, a is from 1 to about 1 D00, b is from 0 to
about 100 and c is from 0 to 10 about 10 ; 11 b) organopolvsiloxane II
ofthe general formula 12 (AB)nA 13 wherein n is from 2 to about 1000, A is
a polysiloxane unit of the general formula 14 [X (CaH2~O},, R2 (Si[R']20)~
RZ (OCaH~a)b X] , 15 B is a polyalkyleneoxide unit of the general formula
[YO (CaHZaO)d 1'], each R' is, independently, 16 an alkyl group of from 1
to 4 carbon atoms, RZ is a divalent organic group, X and Y are divalent 17
organic groups selected from a secondary or tertiary amine and a
ring-opened epoxide such that 18 when X is a ring-opened epoxide, Y is a
secondary or tertiary amine and when X is a secondary or 19 tertiary amine,
Y is a ring-opened epoxide, each a is, independently, from 2 to about 4,
each b is 20 independently from 0 to about 100, c is from 1 to about 5D0, d
is from 0 to about 100 and the sum of 21 b and d is from 1 to about 100; 22
c) organopolysiloxane III of the general formula 



23 A (Si[R']ZO)x (Si[R'][E]O)y (Si[R'][G]OhSi(R')2 A 24 wherein each R' is,
independently, an alkyl group of from 1 to 4 carbon atoms, E is a
monovalent 25 organic group containing at least one epoxy group, G is an
-(R~h, O(CZH40)~ (C3H~0}d R3 group in -18   VVO 02/OGGS59 PCT/US02/0-tSGB
26 which RZ is a divalent organic group, R' is hydrogen or a monovalent
hydrocarbon group, acyl group 27 or rnonoester carbonate group, b is 0 or
1, c is from 0 to about 50, d is from 0 to about 50 and the 28 sum of c and
d is from 1 to about 100, each A is, independently, an R' or E group, x is
from 0 to 29 about 2000, y is from 0 to about 2000, z is from I to about
l00 and the sum of x and y is from I to 30 about 2000; and, 31 d)
organopolysiloxane. IV of the general formula 32 A(Si[R']~Olx (Si[R'][G])y
Si(R')z A 33 wherein each R' is, independently, an alkyl o oup of from I to
4 carbon atoms, G is an 34 -(Rz)bO(C2H4O}~(C3H6O)dR3 group in which RZ is a
divalent organic group, R3 is hydrogen, a 3~ monovalent hydrocarbon group,
an acyl group or a monoester carbonate group, b is 0 or l, c is from 36 0
to about S0, d is from 0 to about 50 and the sum of c and d is from I to
about l00, each A is, 37 independently, an R' group or a monovalent organic
group containing at least one epoxy group; x is 38 from 0 to about 2000, y
is from 0 to about 2000, and the sum ofx and y is from I to about 2000. 1
2. The composition of CIaim I wherein in organopolysiloxane I, R' is
methyl, Rz is ethylene or 2 propylene, R3 is methyl, a is from about 50 to
about 700, b is from 1 to about 30 , a is from 1 to 4 3 and the sum of a
and b is from about 50 to about 730. 1 3. The composition of Claim 1
wherein in organopolysiioxane II, n is from 2 about 1 to about 10 , each R'
is methyl, RZ is ethylene or propylene, each a is 2 or 3, each b is from 3
about 1 to about 50, c is from about 10 to about 100, d is from about 1 to
about S0, the sum of b and 4 d is from about 10 to about 50, when a
ring-opened epoxide, X or Y is a 5 -CH~CH(OH)(CI3z)~CH(OH)CHZ-,
-CH[CHOH](CHz)~CH(CHZOH)-, 6 -CHZCH(OH)(CHZ)~CH[CHZOH]-, - (CHZ
)"OCHZCH(OH)CHz- or 7 - (CHZ )"OCHzCH(CH2 [OH])- group in which v is from 2
to about 6, or a ring-opened epoxide 8 derived from
cc-(3,4-epoxycyclohexyl) alkylene, ~-(3,4-epoxycyclohexyl) ethylene,
[i-(3,4 9 epoxycyclohexyl}-~-methyethylene or
J3-(3,4-epoxy-4-methylcyclohexyl)-[i-methyethylene, and -19   WO 02/UGlss9 



PCTI US02/0~5G8 10 when a secondary or tertiary amine, X or Y is of the
type -R4N(R3)(R`~)g in which Rj is hydrogen 11 or an alkyl group of from 1
to 4 carbon atoms, R4 is an alkylene, cycloaliphatic alkylene or 12
aralkylene group, which can include heteroatom(s), g is 0 or 1, and the
amine fimctionality is present 13 in the terminal A group of the (AB)" A
polymer. 1 4. The composition of Claim I wherein in organopolysiloxane III,
R' is methyl, E is an 2 epoxy-containing group of the structure 3 - R4 -
CI-1- CHZ or 4 \ / 5 O 6 which Rq is a divalent substituted or
unsubstituted organic group, in group G, divalent organic group 7 RZ is
selected from alkylene groups of from 1 to about 5 carbon atoms and groups
in which a -C6Ha8 group) -CO- group or -NHCO- group is bonded to an
alkylene group, group Rl is hydrogen, an 9 alkyl group of from 1 to 4
carbon atoms, an acyl group of from I to 4 carbon atoms or a rnonoester 10
carbonate group of from 1 to 4 carbon atoms in its ester moiety, b is 3 , c
is from 1 to about 35, d is 11 from 1 to about 35, the sum of c and d is
from 2 to about 70, A is methyl or an E group, x is from 12 about 10 to
about 1000, y is from 1 to about 100, z is from T to about SO and the sum
of x and y is 13 from about 10 to about 1100. 1 5. The composition of Claim
1 wherein in organopolysiIoxane IV, Ry is methyl, 2 in group G, divalent
organic group RZ is selected from alkylene groups of from 1 to about 5
carbon 3 atoms and groups in which a -C6I34- group, -CO- group or -NHCO-
group is bonded to an 4 alkylene group, group R3 is hydrogen, an alkyl
group of from 1 to 4 carbon atoms, an acyl group of 5 from 1 to 4 carbon
atoms or a monoester carbonate group of from 1 to 4 carbon atoms in its
ester 6 moiety, b is 3 , c is from 1 to about 35, d is from 1 to about 35,
the sum of c and d is from 2 to about 7 70 , A is methyl or an
epoxy-containing group E of the structure -20   WO 02/OGGSS9 8 - Rq - CH-
CI-3z g \ j to 0 -R`~ or PCT/US02/O~SG8 11 which R4 is a divalent
substituted or unsubstituted organic group, x is from about 10 to about
1000 , 12 y is from 1 to about 100 and the sum of x and y is from about 10
to about 1100. 1 6. The composition of Claim l including at least one
emulsifier. 1 7. The composition of Claim 6 wherein at least about 50
weight percent of the total 2 weight of emulsifier is nonionic surface
active agent of which the overall hydrophilic lipophilic 3 balance value is
from about S to about 14. 1 S. The composition of Claim 6 including at
least one co-emulsifier. 1 9. The composition of Claim 8 wherein the
co-emulsifier is selected from the group 2 consisting of alkoxytriglycol,
polyalkylene glycol alkyl ether and mixtures thereof. 



1 10. The composition of Claim 9 wherein the alkoxytriglycol is selected
from the group 2 consisting of methoxytriglycol, ethoxytriglycol,
propoxytriglycol, butoxytriglycol and mixtures 3 thereof. 1 11. The
composition of Claim 9 wherein the polyallylene glycol alkyl ether is
selected from the 2 group consisting of diethylene glycol monomethyl ether,
diethylene glycol dimethyl ether, 3 dipropylene glycol dimethyl ether,
dibutylene glycol monome#hyl ether, dibutylene glycol dimethyl 4 ether and
mixtures thereof. -2l   WO 02/OGGSS9 l 12. The composition of Claim 7
including at least one co-emulsifier. PCT/USU2/U~SG8 I 13. The composition
of Claim 12 wherein the alkoxytriglycol is selected from the group 2
consisting of methox~~triglycol, ethoxytriglycol, propoxy~trigiycol,
butox5rtriglycol and mixtures 3 thereof. l 14. The concentrate of Claim 13
wherein the the alkoxytriglycol is selected from the group 2 consisting
ofmethoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and
mixtures 3 thereof. 1 15. The concentrate of Claim 13 wherein the
dipropylene glycol alkyl ether is selected from the 2 group consisting of
diethylene glycol monomelhyl ether, diethylene glycol dimethyl ether, 3
dipropylene glycol dimethyl ether, dibutylene glycol monomethyl ether,
dibutylene glycol dimethyl 4 ether and mixtures thereof 1 16. The
composition of Claim 6 including an emulsion-forming amount of water. 1 17.
The composition of Claim 7 including an emulsion-forming amount of v~~ater.
1 1 S. The composition of Claim 8 including an emulsion-forming amount of
water. 1 19. The composition of Claim 9 including an emulsion-forming
amount of water. -22   VVO 02/UGGSS9 PCT/USU2/U4SG8 1 20. The composition
of Claim 12 including an emulsion-fom~ipg amount of water. 1 2I . The
composition of Claim 13 including an emulsion-forming amount of water. 1
2~. The composition of Claim 1 wherein in organopolysiloxane I, R~ is a
methyl group, RZ is an 2 ethylene or propylene group, each a is from about
50 to about 700, b is from 1 tp about 30 , c is from 3 about from 1 to 4,
the sum of a and b is from about 50 to about 730; in. organopolysiloxane
II, n is 4 preferably from 1 to about 10, each R~ is a methyl group, Rz is
an ethylene or propylene group, each 5 a is 2 or 3, each b is from 1 to
about 50, c is from about 10 to about 100, d is from 1 to about 50, the 6
sum of b and d is from about 10 to about 50, when a ring-opened epoxide, X
or Y is a 



7 -CHZCH(OH)(CHZ)"CH(OH)CHZ-,-CH[CH~OH)(CH2)~.CH(CHZOH)-, 8 -
CH2CH(OH)(CH2)~~CH[CHZOH]-, - (CHI )"OCHZCH(OH)CHz- or 9 - (CHZ ),.
OCH2CH(CH2 OOH]r- group in which v is from 2 to about 6, or a ring-opened
epoxide 10 derived from u~-(3,4-epoxycyclohexyl) alkylene,
[3-(3,4-epoxycyclohexyl) ethylene, (3-{3,4 11 epoxycyclohexyl)-(3-methyethy
lene or (3-(3,4-epoxy-4-methylcyclohexyl)-(3-methyethylene, and 12 when a
secondary or tertiary amine, X or Y is of the type -R4N{R~)(R'~)g in which
R3 is hydrogen 13 or an alkyl group of from 1 to 4 carbon atoms, R4 is and
alkylene, cycloaliphatic alkylene or 14 aralkylene group, which may include
heteroatom(s), g is 0 or 1, and the amine functionality is 15 present in
the terminal A group of the (AB)~ A polymer; in organopolysiloxane III, R'
is methyl, E 16 is an epoxy-containing group of the structure 17 - R4 -
CH-.CHZ or 18 \ / 19 O 20 in which R4 is a divalent substituted or
unsubstituted organic group, in group G, divalent organic 21 group Rz is
selected from allylene groups of from 1 to about 5 carbon atoms and groups
in which a 22 -C6Ha- group, -CO- group or -NHCO- group is bonded to an
alhylene group, group R3 is 23 hydrogen; an alkyl group of from 1 to 4
carbon atoms, an acyl group of from 1 to 4 carbon atoms or 24 a rnonoester
carbonate group of from I to 4 carbon atoms in its ester moiety, b is 3 , c
is from 1 to -23   WO 02/OGG~~9 PCT/US02/fl~SG8 25 about 35, d is from 1 to
about 35, the sum of c and d is from 2 to about 7U, A is methyl or an E 26
group) x is from about I 0 to about 1000, y is from 1 to about 100, z is
from 1 to about 50 and the 27 sum of x and y is from about 10 to about 1
I00, and, in organopolysiloxane 1V, R' is methyl, in 28 group G,divalent
organic group Rz is selected from alkylene groups of from I to about 5
carbon 29 atoms and groups in which a -C6Ha- group, -CO- group or -NNCO-
group is bonded to an 30 alkylene group, group R3 is hydrogen, an alkyl
group of from I to 4 carbon atoms, an acyl group of 31 from I to 4 carbon
atoms or a monoester carbonate group of from l to 4 carbon atoms in its
ester 32 moiety, b is 3, c is from 1 to about 35, d is from 1 to about 3~)
the sum of c and d is from 2 to about 33 70, A is methyl or an
epoxy-containing group of the structure 34 - R4 - CH- CHZ or R4 35 \ / o 36
O 37 in which R'' is a divalent substituted or unsubstituted organic group,
x is from about I O to about 38 1000 , y is from l to about 100 and the sum
of x and y is from about 10 to about 1 I 00. I 23. The composition of Claim
22 including at least one emulsifier. 1 24. The composition of Claim 23
wherein at least about 50 weight percent of the total 2 weighs of
emulsifier is nonionic surface active agent of which the overall
hydrophilic lipophilic 3 balance value is from about 8 to about 14. 1 25.
The composition of Claim 22 including at least one co-emulsifier. 



1 26. The composition of Claim 25 wherein the co-emulsifier is selected
from the group 2 consisting of alkoxytriglycol, polyalkylene glycol alkyl
ether and mixtures thereof. -24   WO 02/OGGSS9 PCT/US112/II~SG8 1 27. The
composition of Claim 26 wherein the alkoxy~triglycol is selected from the
group 2 consisting of methox5~triglycol, ethoxy~triglycol, propoxtriglycol,
buioxvtriglycol and mixtures 3 thereof. 1 28. The composition of Claim 26
wherein the polyalkylene glycol allyl ether is selected from the 2 group
consisting of diethylene glycol monomethyl ether, diethylene glycol
dimethyl ether, 3 dipropylene glycol dimethyl ether, dibutylene glycol
monomethyl ether, dibutylene glycol dimethyl 4 ether and mixtures thereof.
1 29. The composition of Claim 24 including at least one co-emulsifier. 1
30. The composition of Claim 29 wherein the co-emulsifier is selected from
the group consisting 2 of alkoxytriglycol, polyalkylene glycol alkyl ether
and mixtures thereof. 1 31. The composition of CIaim 30 wherein the
alkoxytriglycol is selected from the group 2 consisting of
methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and
mixtures 3 thereof 1 32. The composition of Claim 30 wherein the
polyalkylene glycol aliyl ether is selected from the 2 group consisting of
diethylene glycol monornethyl ether, diethylene glycol dimethyl ether, 3
dipropylene glycol dimethyl ether, dibutylene glycol monomethyl ether,
dibutylene glycol dimethyl 4 ether and mixtures thereof. 1 33. The
composition of Claim 23 including an emulsion-forming amount of water. -25
VVO 02/OGCSS9 PCT/US02/04s18 I 34. The composition of Claim 24 including an
emulsion-forming amount of water. I 35. The composition of Claim 25
including an emulsion-forming amount ofwater. 1 36. The composition of
Claim 26 including an emulsion-forming amount of water. 1 37. The
composition of Claim 29 including an emulsion-forming amount of water. 1
38. The composition of Claim 30 including an emulsion-forming amount of
water. 



1 39. A method of making an emulsion-forming organopolysiloxane composition
which 2 comprises combining organopolysiloxanes I-N of Claim I with
emulsifier and co-emulsifier 3 selected from the group consisting of
alkoxy~triglycol, polyalkylene glycol alkyl ether and mixtures 4 thereof. 1
40. The method of Claim 39 wherein at least about 50 weight percent of the
total weight of 2 emulsifier is nonionic surface active agent of which the
overall hydrophilic lipophilic balance value 3 is from about 8 to about 14.
1 4l . The method of Claim 39 wherein the alkoxytriglycol is selected from
the g<-oup consisting of 2 methoxytriglycol, ethoxytriglycol,
propoxytriglycol, butoxytriglycol and mixtures thereof. I 42. 'The method
of Claim 39 wherein the polyalkylene glycol alkyl ether is selected from
the 2 group consisting of diethylene glycol monomethyl ether, diethylene
glycol dimethyl ether, 3 dipropylene glycol dimethyl ether, dibutylene
glycol monomethyl ether, dibutylene glycol dimethyl 4 ether and mixtures
thereof. 1 43. The method of Clairn 40 wherein the alkoxytriglycol is
selected from the group consisting of 2 methoxytriglycol, ethoxytriglycol,
propoxytriglycol, butoxytriglycol and mixtures thereof. -2 6   WO
112/OGGSS9 PCT/US112/04568 1 44. Tl~e method of Claim 40 wherein the
polyalkylene glycol alkyl ether is selecled from the ? group consisting of
diethylene glycol monomeihyl ether, diethylene glycol dimethyl ether, 3
dipropylene glycol dimethyl ether, dibutylene glycol monomeihyl ether,
dibutylene glycol dimethyl 4 ether and mixtures thereof. 1 45. A method of
making an aqueous organopolysiloxane emulsion which comprises combining 2
organopoIysiloxanes 1-IV of Claim 1 with emulsifier and co-emulsifier
selected from the group 3 consisting of alkoxytriglycol, dipropylene glycol
alkyl ether and mixtures thereof, and an emulsion4 forming amount of water,
the water being combined either concurrently with organopolysiloxanes S
I-IV, emulsifier and co-emulsifier or following the prior combination of
organopolysiloxanes I-IV, 6 emulsifier and co-emulsifier. 1 45. The method
of Claim 45 wherein at least about 50 weight percent of the total weight of
2 emulsifier is nonionic surface active agent of which the overall
hydrophilic lipophilic balance value 3 is from about 8 to about 14. 1 47.
The method of Claim 45 wherein the alkoxytriglycol is selected from the
group consisting of 2 meihoxytriglycol, ethoxytriglycol, propoxytriglycol,
butoxytriglycol and mixtures thereof. 1 48. The method of Claim 45 wherein
the polyall`-ylene glycol alkyl ether is selected from the ? group
consisting of diethylene glycol monomethyl ether, diethylene glycol
dimethyl 3 ether, dipropylene glycol dimethyl ether, dibutylene glycol
monomethyl ether, dibutylene glycol 4 dimethyl ether and mixtures thereof.
1 49. The method of Claim 47 wherein the alkoxytriglycol is selected from
the group consisting of 2 methoxytriglycoI, ethoxytrigIycol,
propoxyiriglycol, butox5rtriglycol and mixtures thereof. -27 



WO U2/UfiG~~~ PCT/USU2h1.15G8 1 50. The method of Claim 48 wherein the
polyalkylene glycol alkyl ether is selected from the 2 group consisting of
diethylene glycol monomethyI ether, diethylene glycol dimethyl ether, 3
dipropylene glycol dimethyI ether, dibutylene glycol monomethyl ether,
dibutylene glycol dimethyl 4 ether and mixtures thereof. 1 51. A method of
treating a textile fiber or fabric substrate which comprises applying to
the 2 substrate a substrate-treating amount of the composition of Claim 16.
1 52. A method of treating a textile fiber or fabric substrate which
comprises applying to the 2 substrate a substrate-creating amount of the
composition of Claim 33. -28
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