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APPLI CATIVPIS2WB7# ai m t he benefit under Title 35, United 8Catse2/@sde, 120

of U S. 5 Provisional Application Nu /270,655, filed February 22,

2001, EHfé%d WATER REPELLENT M’T%‘ IMSHES AND METHOD OF MAKI NG

BACK THE | NVENTI ON 1. I nvention 10 The present

invention relates to a conpositlon *eppdz*i ts use for treating textile fibers

and fabric XS i It [

repel | ency yn%itgraéﬁrp ﬁﬁ&@ﬁ%?@%?@éﬁ?ﬁ@l@%@& to the
textile fibers or fabric substrates. 2. Description of Related Art It is
generally known to treat textile fibers with organopol ysil oxanes to inpart
a variety 15 of valCROSS REFVBREN(E TORIIATEDARPLEKIATIQONSwWat er
repel I ency, softness, lubricity, anti-pilling, good |aundry and dry

*cl eani ng durwéuhtmn@nehétmmubkmeﬁ@mﬁ&d%a&rssmnp h¥eof PxGines to
aChlseverﬁmﬂoﬂél lidaﬁﬁn N 6(9‘£'i foagmt;tuew&ﬁ e a
need t Ft k@]o t ber’s

rea agen

Patent . ggl scl oses a fi ]g c'har acterized i n
that it 20 corrprl ses b or ganopol ysi | oxane with
no | ess than 2 hydroxyl %A&Q@ﬁ%&@%ﬂ%‘ﬁ%ﬁ? Nbonded to Si at ons per
nol ecul e, B& 5- 50w£arts by weight of silica and/or a polysilsesqui oxane,
(C o. 1120 P telds of) veMiorbf an or ganoal koxysi | ane cont ai ni ng ami de groups
and car boxyl groups, and/or its partial hydrolysis condensate, (D) 0.1-20
parl0s by wei Fhé paksert inventiemasdtéDpoyasddngiasition ahd its ustgfoa beliingieRtilp Fibexr's a@doxy
gr oups WO U2/ U r87s2 PCT/USU2/ U-t 8711 and/or its partial hydrolysis
condensghge s@d"s@ta(e@whgre%% d@%réglf’eg ﬂr%g Qe Sh s VQJtelareEéllfehﬁga&ia&Lﬁ%Ml i]ax%nd

characterized I n cationic or oM c enul s

enhanced, while sofiness is imparted to the textile fibers or fabric substrates.
2, Description of Related Art
It is generally known to treat textile fibers with organopolysiloxanes to impart a variety
15  of valuable properties to the fibers, such as water repellency, softness, lubricity, anti-pilling,
good laundry and dry cleaning durability, and the like. The use of organopolysiloxanes to
achieve such properties is well established, but there continues to be a need to improve these
and other desirable properties of the fibers.
U.S. Patent No. 5,232,611 discloses a fiber treatment agent characterized in that it
20 comprises: (A) 100 parts by weight of an organopolysiloxane with no less than 2 hydroxyl
groups and/or alkoxyl groups bonded to Si atoms per molecule, (B) 0.5-50 parts by weight of
silica and/or a polysilsesquioxane, (C) 0.1-20 parts by weight of an organoalkoxysilane
containing amide groups and carboxyl groups, and/or its partial hydrolysis condensate, (D)

0.1-20 parts by weight of an organoalkoxysilane containing amino groups or epoxy groups

AR
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U S. Patent Nos. 5,409, 620; 5,518,775; and 5,567,347 disclose fiber
treatnent conpositions conprising an unsaturated acetate, an

or ganohyvod@fei’fbxane, a netal catalyst, 5 an organosil i ®§FIRHE87and
optionally a dispersant. The conpositions are said to inpart beneficial
characteristics, such as slickness, softness, conpression resistance and
wat er repellency to substrates, such as fibers and fabrics. Japanese
Application No. 1973-62810 di scl oses conpositions containing hydroxy
term nat ed pol y(di met hyl sil oxane) and reaction products of

am noal koxysi | ane and epoxy 10 group contai ni ng al koxysil ane. The

CONMPOSi a8 its pertidPRlir8l§sived Miefsae) bhd GEPUIONIIS phfts bl JRIhE 6f a BRMEY catflYst,
‘| eat her. Thus, one nole of 3-(2-am noethyl am no)propyltrinmethoxysilane and

at 80’ 188 f T i %%??ﬁgﬁ?%ﬁ%??%“% par §d|o¥ s Ef‘ét}?b“_"“r )
vas. | o sed US. PRECSPhEHBREAT Ratd St Hehinse Boy WFRe s 150 1o

give a fabric said to have water repellency (spray nmethod) 100, softness
11. 2 g, camgogitions eamprisingranrungatytatashacetate @p argamohydragensidoxane, ometahentper |
respectively, for a simlar fabric treated with

pol y§ netahrfundeitioamnpoundX ankoptionhil 4 dispersant Thebowposicls acosaidtoigpart

Pol yam de and cotton fabrics were simlarly treated. 2 WD 02/ 0687S2

SUMVARY é,g,:eﬁ];k# chYEREHN KET é&l@k&&é,%?ﬁzsg, écr 5 rBEsfonSratisth e la vidller S

directed to a conposition conprising ound havi ng an epoxy
functional it ac und_havi an,al koxy functionality, and a

crossl i AR l,eX%'nt& St'%qpa esg&‘{°§|"\§§‘?%sﬁf‘g?%’f‘§ﬁ| y as an aqueous emul sion. Upon
treating fibers or fabrics wwth the 5 con*?osition of the present invention,

h
a condensat i JAPHEEEAPBIFaHPBBGC 1973503 0rfitrlassd porpResiians SOpRIENE YErest al yst
at curing tenperatures that inparts superior durability, water repellency,
and sof teragsated polgalimethgisgoxane)f adrearsion pooductsanftamindatlrdxysilank enepsaynt
invention is directed to a conposition conprising: 1) a conpound of the

f | a: hinRl ' ' f i
B R T T e

sel ect eq,L Lo} [afhehT PHR, BASORUIAIRImAYeHATRASSSpPlrich LRI i ohe

mole of 3-glycidyloxypropyltrimethoxysilane were heated for three hours at 80-100°. The
product (0.001 part) was added to 100 parts of a 1.5% solution of hydroxy-terminated
poly(dimethylsiloxane). A polyester fabric was immersed in the solution, dried, and heated
15  three minutes at 150° to give a fabric said to have water repellency (spray method) 100,
sofiness 11.2 g, and good abrasion resistance, compared with 100, 29.9, and poor,
respectively, for a similar fabric treated with poly(methylhydrogensiloxane) solutions

containing metal compounds. Polyamide and cotton fabrics were similarly treated.



ZI (SI[R)zOy(SIHRg] O ZSi (R9)zZz; and b) conmpounds of the formula: OR |

R S DRz ' 20 wherein 3 WD 112/11@&87;2 PCT/US02/0-1870 R, R2, R3, R~
R5, R6, RVOORg873Nnd RO are independently sel ected from t hecgriasopoegonsi sting
of al kyl groups of from1 to 4 carbon atons; E is a nonoval ent organic
group conprising at | east one epoxy group; Al and A2 are independently

sel ected fromthe group consisting of alkyl groups of from5 1 to 4 carbon
atons and nonoval ent organic groups conprising at |east one epoxy group; a
is an integer from1l to about 2000; v is an integer fromO to about 200;
the sumof a and v is from1l to about 2200; Gis selected fromthe group

consi sting of hydroxy and gumxARYOBIH#RINRENTRONNdependent|y sel ected
»fromthe group consisting of alkyl groups of from1l to 4 carbon atons,

hydr oxy, and -g| LW ]S, Jo fr . . 0; x is an i.nteger
fromO to abc')lﬁi[eli)g%s?émt ]ﬁ(‘é'é@ﬁ?'hqso lp%%?egﬁtr axm@o% glgﬁncsl% %igxg%g[}ta ﬁ%@&""@ga‘ﬂlgand
+Z2 are independently selected fromthe group, consisting of hydrogen and

al kyl gPBEBSLIINENQIRILY, p GOMPEY: l%t@rﬁglsov fpactionglity.1ands epeslinkerond (2) i s
fromO to about 2000; the sumof y and z is from1l to about 3000; 20 Dis
sel ect ed datalyst, tpeferpblygs apcqueatsienylsidn. HypoogeatingSibbsstartfalired woth the
unsubstituted O Cl12 hydrocarbon noieties, ORL4, and noieties of the

f or raul a'cofhposition of the present invention, a condensation reaction product is formed upon reaction

with the catalyst at curing temperatures that imparts superior durability, water repellency, and
softness to the fibers or fabrics.

More particularly, the present invention is directed to a composition comprising:

1) a compound of the formula:
10 A'(SI[R'L,0),(SI[R’][E]O0),Si(R*),A’%
2) a compound of the formula:

B!(Si[R*],0),(Si[R*][G]O),Si(R%),B? and
3) a crosslinker selected from the group consisting of’
a) compounds of the formula:
15 Z'(Si[R'1,0),(SiH[R*]0),Si(R"),Z% and

b) compounds of the formula:

ORll

10

R Si-——D

OR12

20

wherein



WO 112/ 0687s2 PCT/US02/11. 4870 ~CaH2~~~ 1~~~R~~~3_a \S1 ~R~ S~a R and R15
are independently selected fromthe group consisting of hydrogen, 5

subst i t utved vore8asisubsti t uted G - Cl2 hydrocarbon noi eties, PamTdSORNS70 R11
R~2, R13, R a, and R16 are independently selected fromthe group consisting
of G C6 hydrocarbon noieties; nis 1, 2, or 3; and aisO, |,or2. 10
Preferably, the conposition is in the formof an aqueous emrulsion. In

anot her aspect, the present invention is directed to a process of treating
textiles conprising the steps of: A) providing an agueous emnul sion
conprising a conposition conprising: 1) a conmpound of the forrmula: 15

Al ~Si ~Rl ~a~) RESR>RE-RER?) RS RIIRTZAZT R :
.B1(SILR ' ' | )ZKVS\II({ R 13)’5?% |fz/(%)g gléz)fregﬁg&%?@gmgrsgggﬁ?ﬁrﬁieﬂr)ﬂhgg@é’t ed from

the gro i St f s of the fornmula: 20

ZlI (Sil R‘éﬁgﬁ%ﬁi&?ﬁ%@? r%‘slpgésg%gﬁ%nmgca@)onc%ﬁ%ﬁ)’unds of the fornmula: 5 WO
+02/11187S2 PCT/ US02/0~87(1 Ol ~ R Si DRz 5 wherein R, R2, R3, R R5,
R6, R, Rg, apgongvalent orgawn GEP SPIYEIE 1k least Qg P FioBBp consi sting of
al kyl groups of from1l to 4 carbon atons; E is a nonoval ent organi c group
conpri si ng atA'lasd ¥’ aonindepemdentlyrselepted Alonn it ghZumcansistivi palkig proypssifent ed
fromthe group consisting of alkyl groups 10 of from1l to 4 carbon atons

and 57onqval4edaibdar Beis EndidHEvalH® BREanfd g1upt confRBingR GagRshekps upd s an
integer from1 to about 2000; v ngan g|}nt%i(::jernﬁb?rorgn Oto abogtkg%ng’ﬁwt he sum

of a and v igf Er?mté'ge}?roﬂp?'rg aaP 9000

v is an integer from 0 to about 200;
the sum of u and v is from | to about 2200;
G is selected from the group consisting of hydroxy and alkoxy;
10 B' and B? are independently selected from the group consisting of alkyl groups of from
1 to 4 carbon atoms, hydroxy, and alkoxy;
w is an integer from 1 to about 1000;
x is an integer from 0 to about 50;
the sum of w and x is from | to about 1050;
15 Z* and Z? are independently selected from the group consisting of hydrogen and alkyl
groups of from 1 to 4 carbon atoms;
y is from 1 to about 1000;
z is from 0 to about 2000;
the sum of y and z is from [ to about 3000;
20 D is selected from the group consisting of hydrogen, substituted or unsubstituted C,-

C,, hydrocarbon moieties, OR™, and moieties of the formula:



15 Gis selected fromthe group consisting of hydroxy and al koxy; B and B2
are independently selected fromthe group consisting of al kyl groups of
from1l towvdozessismn atons, hydroxy, and al koxy; wis an intP€garSotmam 1l to
about 1000; x is an integer fromO to about 50; 20 the sumof wand x is
from1l to about 1050; ZI and ZZ are independently selected fromthe group
consi sting of hydrogen and al kyl groups of from1l to ~I carbon atons; 6

WO (12/0(i8752 y is from1l to about 1000; z is fromO to about ?000; PCT/U
5(12/(1-L870 the sumof y and z is from1 to about 3000; Dis selected from
the group consisting of hydrogen, substituted or 5 unsubstituted C -Cl2
hydrocarbon noieties, ORla, and noieties of the fornula: ~CnH2n~\
-~~COrR-G-3.a S| ~R- 5?a R andcRLj.ar e i@rependent|ly sel ected from the group
consi sting of hydrogen, 10 substi t\utSEd or unsubstituted O -Cl2 hydrocarbon
noieties, and OR13; Rll, R 2, R13, FIEIl ? and R16 are independently sel ected
-fromthe group consisting of C-C6 Wy¥dkocarbon noieties; nis 1, 2, or 3;
and aisO, |,or2. 15 B) providing a catalyst suitable to the aqueous

emul sion that will pronote a condensation reaction between conpounds 1 ),
2), and 3 ); R amd R age indepeaderdlyuslected [fsinptheagnoupt ¢rmsistingibf/bydrogenf or m a

m xture; D) applying the mxture to the textile; and E) heat treating the

texts | e shpsibRbdbAusRBSRIRAIC, AT), heRbtdrBon RoRdes an@ORIYNpounds * 20 of 1),
2), and 3 ); whereby the texti fe’ has enhanced dur abi I'i ty, water repellency,

and soft ness 'R17, R RB, R and R are independently selected from the group consisting of C,-
C¢ hydrocarbon moieties;
nis 1, 2, or 3; and
ais 0, 1, or 2.
10 Preferably, the composition is in the form of an aqueous emulsion.
In another aspect, the present invention is directed to a process of treating textiles
comprising the steps of:

A) providing an aqueous emulsion comprising a composition comprising:

1) a compound of the formula:
13 A'(Si[R'],0),(Si[R*][E]O),Si(R*),A’;
2) a compound of the formula:

BI(Si[R"],0),(Si[R°][G]O),Si(R"),B* and

3) a crosslinker selected from the group consisting of:
a) compounds of the formula:
20 ZX(Si[R"],0),(SIH[R®*]0),Si(R*),Z* and
b) compounds of the formula:



WO (12/ (1 C87~2 PCT/ U 5112/11-4870 As enpl oyed herein, the term"textile" is
intended to include within its scope both textile fibers and textile
fabrics. VBROEFSDRSCRI PTI ON OF THE DRAW NG Figure 1 is a bactgrsaptusshiow ng
the AATCC spray ratings of water repellant finishes S on 100% cotton twil|l
fabric wth an add-on of 1.5%silicone, based on the weight of the fabric.
The processing conditions were 105 C for five mnutes for drying and 165 C
for five mnutes for curing. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The
conpositions enployed in the practice of the present invention conprise: 10
1) a conpound of the formula: Al~SiLRl)a0)~S ~R2| CE~0) ~Si ~3) 2Az~ 2) a
conmpound of the formula: BlI~s1l~4~20)U ~1~RS~~G~~) xs~~6) 2B2; and 3) a
-crosslinker selected fromthe group conni%ting of 15 a) conpounds of the
formula: Zl (S1IR | 20)y(S~LRRI 0) zsaCR9) 4Zz~ and b) conpounds of the fornul a:
OR i R Si D' 20 Rz2 wherein s g0 %12/0$87S2 PCT/ US112/0~87(1 R, Rz,
'R3, R4, R5, R6, R, R8, and RO are indgpendently selected fromthe group
consi sting of alkyl groups of from1 tgﬁgzcarbon atonms; E is a nonoval ent
organi c group conprising at |east one Xy group; Al and AZ are

i ndependently selected fromthe group consisting of al kyl groups of fromb5
1 to 4 carbon atons and nonoval ent organi c groups conprising at |east one
epoxy gfhegsina is an integer from1l to about 2000; v is an integer fromO
to about 200; the sumof a and v is from1l to about 2200; Gis selected

[ m L 51 oup Cone! 8L Ao Kok kel O TR A B s
to 4 car oAt OF By Y oussdr £ amd & 4@Wsn atoms;
E is a monovalent organic group comprising at least one epoxy group;
A' and A? are independently selected from the group consisting of alkyl groups
10  offrom 1 to 4 carbon atoms and monovalent organic groups comprising at least one epoxy
group;
u is an integer from 1 to about 2000;
v is an integer from O to about 200;
the sum of u and v is from 1 to about 2200;
15 G is selected from the group consisting of hydroxy and alkoxy;
B! and B? are independently selected from the group consisting of alkyl groups
of from 1 to 4 carbon atoms, hydroxy, and alkoxy;
w is an integer from 1 to about 1000;
x is an integer from O to about 50;
20 the sum of w and x is from 1 to about 1050;
Z' and Z? are independently selected from the group consisting of hydrogen

and alkyl groups of from 1 to 4 carbon atoms;



wis an integer from1l to about 1000; x is an integer fromO to about 50;
the sumof wand x is from1 to about 1050; 15 ZI and Z2 are independently
sel ect ed WOOMESAE: gr oup consi sting of hydrogen and al kyl @®CF1362/04876 r om 1
to 4 carbon atons; y is from1l to about 1000; z is fromO to about 2000;
the sumof y and z is froml to about 3000; 20 Dis selected fromthe group
consi sting of hydrogen, substituted or unsubstituted C Cl12 hydrocarbon
noieties, ORla, and noieties of the fornmula: 9 WO 02/11@&8752 ~C Hz) ~
./~OR 6)3.~ Si IR S)a PCT/US02/11~870 R and R15 are independently sel ected
fromthe group consisting of hydrogen, 5 substituted or unsubstituted

G -C, 2 hydrocar bory igtfioet 1 esabaund0@R13; R11, R12, R13, R, and Rl6 are
-independently selected fromthe group consisting of G C6 hydrocarbon
noieties; n is 1, ;35 iR Gio Mht 200 0, 1, or 2. 10 A condensation reaction
product is forned that WI|| i npart the de5|red properties to the textile

“when the corrpoundg haV| n ‘?%ﬁsgﬁc'g?g? @asotuft g@@l onalities and the

crosslinker are r ’cured. Additional conponents
can be added to the co ounds and crossljnker which can Qonprlse ot her

pol ysi | axanes wi t P tﬁrselﬁcfeﬁtftﬂm fhr?éfg‘ﬂéﬁ‘i’q‘slsﬁﬂg plibwdrognrasybstiaied a5 Aqueous
emul sions fornmed fromthe foregoing conposition and a catal yst, when

appl3 ed unsubstithitaddl, -Gy, hygracadonmdieies] OB % aivbmeietiemoffthb Faroutubst r at es,
provide excellent levels of water repellency, softness and durability. It
is preferred that conpounds 1), 2), and 3) have nol ecul ar wei ghts of about
100 to about 200, 000, and nor(€ Ph;)&f\eryé@R “about 1000 to |00, 000. 20

®R?),

R and R* are independently selected from the group consisting of hydrogen,
10 substituted or unsubstituted C,-C,, hydrocarbon moieties, and OR";
R R R R and R are independently selected from the group consisting
of C,-C4 hydrocarbon moieties;
nis 1, 2, or 3; and
ais0, 1, or 2.
15 B) providing a catalyst suitable to the aqueous emulsion that will promote a
condensation reaction between compounds 1), 2), and 3);
C) mixing the aqueous emulsion and the catalyst to form a mixture;
D) applying the mixture to the textile; and
E) heat treating the textile to form a condensation reaction product of compounds
20 of'1), 2), and 3);

whereby the textile has enhanced durability, water repellency, and softness.



10 WO I112/11&8752 PCT/ LI S(12/0~8711 I n the above-described structural
formulae, R, R2, R3, R4, R5, R6, R, Rg, and RO are 5 independently

sel ect ed WO OMa8AE gr oup consi sting of al kyl groups of fro®CI/iSO2/448¢@r bon
atons, i. e., nethyl, ethyl, rl-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, and te~~t-butyl. Preferably, R~, RZ, R3, R R5, R6, R, R8, and
R~ are all the sanme, nore preferably all are nethyl. E is a nonoval ent
organi c group conprising at |east one epoxy group. Preferably, Eis
selected fromthe group consisting of noieties of the structural fornulae:
IR\ /RmZ and ~O /O 10 wherein R1l' is a divalent substituted or

unsubst i t ut edsemngdoyed hgreim phe tomH texsilethit intenderbto iatlhgd within ifsrsoppyd wotk,

-phenyl ene, chl oroet hyl ene, fl ouroethyl ene, -CH20CHZCHZCH2 ,

- CHZ CHZ deltedGhbers andFediieideldd( GH3) OCH2CH2 ; or - CH2CH20CHzCHz Al and AZ are
i ndependently selected fromthe group consisting of al kyl groups of from 15

1 to 4 carbon atons, i. Yooy sopr opyl , i z-butyl,

i sobutyl, sec-butyl, anm%wﬁ%b%ﬂ%ﬁgﬁwwgm C groups
conprising at_|east ope epaoxy group, preferably of the kind described for E
above. Val ueFigHs Lis ?)B%‘f% @bﬁlvw'ésq@e AATCC sBrssvatings 0 watss depelawidiniahes v al ues

for v preferably 20 range fromabout 1 to about 20. Gis either hydroxy or
al kdxy. owl@P% wtion tuiilkkyic with ansiddroafafrlaidh yiliabike bysedfonfthe meight of the ffahuic.

carbon atons, e.g., methoxy, ethoxy, propoxy, butoxy, and isoners thereof.
11 \OTBpkéloddding RalitidnSiwerd D05P&T Iok 9 nineteSr Aiing MEPET AR RrIfive BRhwed ed

fromthe group consisting of alkyl groups of from
for curing.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

The compostitions employed in the practice of the present invention comprise:

10 1) a compound of the formula;
A'(Si[R'L,0),(Si[R’][E]O),Si(R%),A%
2) a compound of the formula;
B'(Si[R*],0),(Si[R°][G]0),Si(R%),B% and

3) a crosslinker selected from the group consisting of:

15 a) compounds of the formula:

ZX(Si[R"L,0),(SIH[R*]0),Si(R?),Z% and

b) compounds of the formula:
OR'!
R'%“—si—D
20
OR"

wherein




1 to 4 carbon atons, i.e., nethyl, ethyl, n-propyl, isopropyl, -butyl,
i sobutyl, sec-butyl, and te~~t-butyl, hydrohy, and al koxy. \Were Bl and/or
BZ are alWwOx9/068752 i s preferably an al koxy of from one to fPEOYUSOAPISAM at ons,
e.g., nethoxy, ethoxy, propoxy, butoxy, and isoners thereof. 5 Values for w
preferably range from about 20 to about 500 and val ues for x preferably
range fromzero to about 10. XI and XZ are independently selected fromthe
group consisting of hydrogen and ali yl groups of from1 to 4 carbon atons,
i.e., methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, and
tent-butyl. 10 values for y preferably range from aboutl to about 100 and
val ues for zROrRf &cart RTROGE, RY, @ﬂ@lRbﬁtétméé%eh&bn@l?%lbcté@@ron@hw is

rom about 1

-advant ageousi y’ present in the aqueous emulsion inh a range of

to abou%on?%sttm%fo%ahkgfgxfoﬁ%?gfﬁ‘oéxf?@ﬁ%%%n %Q%’%o about 60 wt.% based on the

total werg ounds 15 Conpound 2) is
-advant ageous present. in the aqueous enul si in a range of from about 1

to about 95 Wt iSGMARTAISHEPrEALEEIPUPISOTIATISIHE 3 PGSS%QS“‘*&BB{SX YPwt . % based on

t he total i ght of the conpounds 1), 2), and 3). Conpound 3)a) is

advant ageous v’ﬁ apd ¥ eane mdnpmdentbfcﬁqbgt@d feomuthei gsoup cprwstlagngéalbyl groups offoam 1
to about 60 wt.% and preferably fromabout 1 to about 40 wt.% based on the
totad 2Q twel @iontdtoink end Miopewies oiganicrouybnrising2it leaW/ ddelehdiyl g po2

Pl vTl usn2l ua87o Corrpound 3)b) is advantageously present in the aqueous

enmul si on in a;capn %"rﬁ%ﬁﬁ’}%@?&éﬁz@o& to about 40 wt.% and preferably from

about 0.1 to about on the total weight of the conpounds 1),
2), and 3). Wen the c ition the present invention are used as
textile coatiViyanr "ﬁeg?é?'%éfo &qu i @5 ef erably present. Suitable catalysts
i nclude acid catal ysts. anpl es of such acid catalysts include, but are
not linmted the SltfhéfWétlél}’ issBipmd topbawg 28Q0; such as zinc nitrate, al um num
sul fate, zirconium acetate or zinc sulfate, and netal halides. O her
cat al ysts i n@G isdelezied draninthergrowey comigﬁmgbﬂmdcdsnt}mﬁddﬁcomnd al um num chl ori de.
Metal soaps, such as zinc-2-ethyl hexanoate, dibutyltin dilaurate, and
di by yl tin digaGaH G MAEpIABENRBEIcEted TOYiHHe@RSup SoHRHAS of AkYIFPHFRGPfom
1 to 4 carbon atoms, hydroxy, and alkoxy;
w is an integer from 1 to about 1000;
x is an integer from O to about 50;
the sum of w and x is from 1 to about 1050;
15 Z' and Z? are independently selected from the group consisting of hydrogen and alkyl
groups of from 1 to 4 carbon atoms;
y is from 1 to about 1000;
z is from 0 to about 2000;
the sum of y and z is from | to about 3000,

20 D is selected from the group consisting of hydrogen, substituted or unsubstituted C,-

C,, hydrocarbon moieties, OR", and moieties of the formula:



10 succinic anhydride; and butyl acid phosphate are al so contenpl ated as
suitable catalysts in the practice of the present invention. The catal yst

i s enpl oyed 02/pe87Fe textil e coating enul sions of the preseRCTIUSZMETON in a
range of fromabout 0.1 to about 3 0 wt. % and preferably fromabout 0.1
to about 20 wt. % based on a total weight of the conpounds 1), 2), and 3).
Preferably, the catalyst is provided in 15 a separate aqueous enul sion.
Where conpound 3) is of the structure ORI i R Si DRa 20 it is preferred
that the silane contain at |east three al koxy groups in order to provide a
sui tabl e crosslinkable silicone internediate. 13 WO 112/(1G87, 2

PCT/ L1 S112/ O. 18711 Exanpl es of such silanes include, but are not
-necessarily limted to, nethyt tir et hogysyl ane, methyl tri et hoxysil ane,
ethyl tri et hoxysil ane, nethyl péntamesifioxydi €i | yl et hane, tetraet hoxysil ane,
cycl ohexyl tri et hoxysi | ane and nethyltripropoxysilane. An aqueous enul sion
-of the conposition of the present i@®&®&ntion can be prepared by hi gh shear
m xing or agitation to give a good m xture of of water with conpounds 1 ),
2), and 3). Surface active agents, so-called enulsifiers, known in the art,
can al so be RYdad R'"Oark uedepantatly s@eaiddstrom thd BoupWohdghgafhiy®gagent s used
in the preparation of the aqueous emnul sion include, but 10 are not limted

to, sl A Welal ti 3 t hyl | Kyl
0, 51) &ggfthﬁﬁ'&tua)k}fgsﬁﬁﬁe yF‘éﬁagggcféQfeb?)H mdiGiks Rwoxyet hyl ene al ky

et hers, yoxye ene a ers, sorbitan’fatty acid esters,
glycerine fatfy,aciLad gaters,sand. the |ike; %ﬁ ioni.c surface, acti
agents, such“a sd%iuﬁ1i |a§UPﬁ§F@§mE§aF§ eagﬁﬁ%9W6%Wﬂbﬂ¥“§ﬂ?38¥§fe,
sodi um pol yoxyet hyl ene et her carboxylate, and the |ike; and 15 3) cationic
sur f aceCglisidrqaarayaneigtieuch as quaternary ammoni um salts and the like. In
order to obtain a stable aqueous enul sion of the compounds 1), 2), and 3),
it is prefermblig2t bas; snd | east 50 wt. % of the total anount of the surface
active agent is non-ionic or
ais0, 1, or 2.
10 A condensation reaction product is formed that will impart the desired properties to
the textile when the compounds having the particular functionalities and the crosslinker are
reacted with the catalyst and cured. Additional components can be added to the compounds
and crosslinker which can comprise other polysiloxanes with or without the specified
functionalities.
15 Aqueous emulsions formed from the foregoing composition and a catalyst, when
applied to natural or synthetic textile fibers and fabric substrates, provide excellent levels of
water repellency, softness and durability.
It is preferred that compounds 1), 2), and 3) have molecular weights of about 100 to

about 200,000, and more preferred, about 1000 to 100,000.

20
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a conbination of non-ionic surface active agents, of which the overall HLB
value is in the range of from6 to 14 as a wei ght-average. However, the
above newm@ored7urface active 20 agents can be used eitheCTdiSogh4s7@r as a
conbi nation of two or nore kinds, as determ ned by one skilled in the art.
14 WD 021111>8752 PCT/ US112/0~8711 The anount of the surface active
agents used in the preparation of the agqueous enul sion should be in the
range from about 5 to about 100 parts by weight, preferably fromabout 5 to
about 50 parts by weight, per 100 parts by weight of the total amount of
the conponents. 5 The anount of water used in the preparation of aqueous

emul i ons of 1 AMANDSeiedrAl FlnaREU IR AR GUaRE foRglugsoiglier an

-0i I -in-water sl on emufl si‘on’ dV|h

this re unt . of water should b nthe ra f fro about 20 to
about | 208epsndendy YERIEL Gt hoOre PRI S Al beREP 0T 1o ARG s by
-wei ght, per 100 parts by weight of the total anmount of the corrpounds 1),

2), andi.@) metlyl, Eithylaupepyb isoprapyl, arsitdaisobsylp sesplutyld angd fervebusyly Paeteiably, and
agitating the conpounds discl osed above with a stirrer, such as a honom xer
or hono@eRZ &, RCRIPRYRASRY and RY areailidh@ jame mdra‘pﬁefa@bly\ae abgmethsl , and wat er
can be introduced together into a vessel in a specific anmount, or as a

pre-gn xture A f 8 b fEI owed
by t5:1ne addi t?{)n%o vvat er. &#ﬁmgkm mﬁlgu B R ts(?%ﬁepoﬁ %N)% ouﬁg&% :
and 3), rface 15 actlvea nt.s ter or water-ln 0|I
type ar égi‘éc&g??r %ng‘?’r@occ’tnﬁmbt}go %Eﬁ f&é‘%ﬁ%&“ﬁ%f%@ﬁ%nce as a f
ber/fabric finishing agent. The length of tine for agitation depends upon
the balance of the interfacial properties between the conpounds, the
surface active agents, and water. Conmerci 2: Iy avail abl e agitation

apparatus are readilyrdvailable for this 15 WO 02/ 0(87S2
PCT/ US02111- 4870 Tbe/aq us_epul si ons of the gdresent Tavention prepared as
descri bed above have excdilept dtaldfity in st posdi | uti on, and
when subj ected to nmechani capy shearing force.

10
wherein R"is a divalent substituted or unsubstituted organic group, such as methylene,
ethylene, propylene, phenylene, chloroethylene, flouroethylene, —CH,OCH,CH,CH,—
-CH,CH,0CH,CH,—, —CH,0CH,CH,(CH,)OCH,CH,—, or —CH,CH,OCH,CH,—
A and A? are independently selected from the group consisting of alkyl groups of from
15 1 to 4 carbon atoms, i.e., methyl, ethyl, #»-propyl, isopropyl, 7-butyl, isobutyl, sec-butyl, and
tert-butyl, and monovalent organic groups comprising at least one epoxy group, preferably of
the kind described for E above.
Values for u preferably range from about 10 to about 1000 and values for v preferably
range from about 1 to about 20.
20 G is either hydroxy or alkoxy. Where G is alkoxy, it is preferably alkoxy of from one

to four carbon atoms, e.g., methoxy, ethoxy, propoxy, butoxy, and isomers thereof.

11



3

-usual ly in the range of from%‘%)ut

They can be diluted with water to a desired active |level and applied onto a
fiber or fabric textile by spraying, dipping, padding, kiss roll, and the

| i ke. ReM@aro@fszany excess enul sion 5 can be achi eved by Pagitusg2/edsmangl e,
centrifugal separator, or the like to control the amount of |iquid absorbed
by the textile. Drying can be effected with or without heat. Dependi ng upon
the particular textile being treated, when drying is perforned with heat,
the tenperature is usually in the range fromabout 70 Gto about 180 C, and
the tine of heating fromabout 1 to about 30 mnutes. After renoval of
excessi ve emul sion, subsequent heating to pronote 10 curing is nornally

required. Ef geghd B® afdihfepeRIGHE 3bIHELBS fdfethe BrdupCconSiB@Ry off MY gRRIPs ok ZBn(C t O

about 200 C for about 1 to about 30 m nutes.” Upon curing, thé resultant

condensatign_product i.np d Ity - repel | 0 SOf ss to
t he texiil it?e.ca%g’g' agorr%?jr%’te"o eﬁ}ﬁ’e&%&é to lérlrglgﬁ gcﬁ)rgh "tlﬁ‘ﬁyl’ §8§%t>¥lf ??cgblg&%ﬁs IS
Q.1 ,goo gbout 5 wt.% calcul ated by.the
total afstiRetYbhyegmpAndaikory, Wiere B gndior Bf grq alkoxyy i Prefrar B Blkpwy epar e
an enul si on having a higher polynmer content in order to reduce shipping
and/ or Frandénertg fowstasbamatomb,eng.; methioky;tethaxiyepropoky ibutoxy ard isermers thereof.
i medi ately prior to use. The polyner content of the aqueous emnul sions of
the spresent NaURBFdOR prafbriabig rhogerfrsia @bout 201Tb abewit500Qint YaRBOfHr xGfefetably’o
preferably, about 20 to about 40 wt. 9% based on the total weight of the
aqueous leS] . WO U2/ Ufi 8752 PCT/ US112/11~87U O her additives
typi cal F“?’@Snf%ﬂ"gg%%‘?% rtelgti ng textiles can be included in the enul sions or

appl i ed separgtely,to the textjles. ch additives can ipclude, fqr

el e, dur 3niad i ade nghgrenlssiepted o fespip Sitls s e andati ges,
wat er sol ubl e pignents or dyes, fragrances, fillers, pH adjusters, and

ant i f oageyups of fraar btme carbos atpims, beumethsl, ethyl, #-rrapylcisapropyl hpubbripehwids 1)
2), and 3) and a catalyst are useful as finishing treatnments for fabrics
havi ng yer-baeyls ahd pesbwtyl. f bers, including natural fibers, synthetic fibers,
and bl ends thereof. For exanple, excellent water repellency is inparted to

A > - , EX( , | . ool
thegextiles m{fﬁfﬁbﬁgﬁfﬁ?ﬂ? Rk ?rofﬂl AREL tosdbelt PO AR VARRE 86 2 prefaratily

nyl on, aramd, as we as to textiles conprising various

ki nds of natwural, fihers,. s as cotton, silk, and wool, by 10 applying the
aqueousr@ﬁﬁﬁgv%ﬁ@“ﬁﬁsﬁﬂéb%#gﬁgnt invention. Materials that can be treated
i ncl ude

Compound 1) is advantageously present in the aqueous emulsion in a range of from
about 1 to about 95 wt.%, preferably from about 10 to about 60 wt.% based on the total
weight of the compounds 1), 2), and 3).

15 Compound 2) is advantageously present in the aqueous emulsion in a range of from
about 1 to about 95 wt.%, and preferably, from about 5 to about 50 wt.% based on the total
weight of the compounds 1), 2), and 3).

Compound 3)a) is advantageously present in the aqueous emulsion in a range of from
about 1 to about 60 wt.% and preferably from about 1 to about 40 wt.% based on the total

20  weight of the compounds 1), 2), and 3).
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filaments, rovings, threads, woven and non-woven fabrics, knit cloths, and
the like. Furthernore, the conpositions of the present invention can also
be appl i a0 vodsmzr gani ¢ fi bers, such as glass fibers and ®amlsA2/648B&rs. The
advant ages and the inportant features of the present invention will be nore
15 apparent fromthe foll owi ng exanples. 17 WO 02/ 038752 EXAMPLES Tests
Wat er Repel | ency PCT/ US02/0-t87(1 (AATCC Test Method 22-1996, Water

Repel | ency: Spray Test) 5 The eval uation of water repellency of textile
fabric was perforned according to the cited AATCC standard Spray Test

met hod. A spray rating of 100 nmeans no ticking or wetting of the upper

surface (bestcopioahd B?@?ié&@gﬁggﬁo Byttt intthé Buedhis 8ﬁumn§ aThig@dridont andom

-sticking or wetting o ace. A spray rating of 80 Tmneans

wetting of er .surface at spr oi.nt . .10 A.spr rafi of 70 n

par t1 ar s apthaf e o5 and Biskrady ipinapot 03P a8t wh s e o B0
conpl ete wetting of whol e upper surface. A spray rating of O neans conplete
wet t i ng wsighiabthe copipernds by ab@andAd | ower surfaces. Water Repel | ency
Durability Test The durability of water repellency of textile fabric was
eval uat ed by Wibasthe covgpodditiorsTofitbd presane pwkhtemcare afed dsdextda todtmgs, abrataysif t er
bei ng washed according to the AATCC CGui deline for Standardi zation of Hone
Laungdry isTﬁ%ferefB%nﬂx'eEér@.n SuitMe Edealy @is mglu@lahciwﬁ;_awstsp Exdfples oBehdmdcidleHtapits i ty

of water repellency is interpreted by the higher of the spray rating with

hi gher wash, cycl es. l.n . d [Pt t f | gm't' , as
wel | as ll}cﬁ‘édet l%‘%I agé?()talppﬁ%torrgggﬂé@r%n{? ér)cé Sa%lf‘cr}{élg% %ngaq ?’(r:]a VI gllﬁlaﬁlum’
constit %ﬁ'gérﬁm% ra%‘etlatlesc;[rez(ljncI srlljlfgtg: ;[msd I%Ltalglgaﬁggs. u&lh%rs gatélgr]sdtls ?n%fu g z%c%ﬁ{owdse,e - 18

magnesium chloride, and aluminum chloride. Metal soaps, such as zinc-2-ethylhexanoate,
dibutyltin dilaurate, and dibutyltin diacetate; non-polymeric anhydrides, such as tetrapropenyl

10  succinic anhydride; and butyl acid phosphate are also contemplated as suitable catalysts in the
practice of the present invention.

The catalyst is employed in the textile coating emulsions of the present invention in a
range of from about 0.1 to about 30 wt.%, and preferably from about 0.1 to about 20 wt.%,
based on a total weight of the compounds 1), 2), and 3). Preferably, the catalyst is provided in

15  a separate aqueous emulsion.

Where compound 3) is of the structure

ORI 1

10

R Si—D

ORIZ

20
it is preferred that the silane contain at least three alkoxy groups in order to provide a suitable

crosslinkable silicone intermediate.
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WO 02/ 0! 87s2 Exanple 1 PCT/US02/(1~870 Prem x 25 grans of epoxy

pol ysil oxane with viscosity of 6000 cPs and epoxy content of 1 w % (C20),
3.4 gramvoP2/a@rgi t ol 15-S-3 and 2.9 grans of Tergitol 15PETAB0YM8z0 100 ml
pl astic m xing vessel at noderate speed (~ 400 rpn) for 1 S mnutes. Stir
at a speed high 5 enough (~ 600 rpn) to generate a small vortex and, within
each 10 mnute interval, slowy add 10 grans of water, 4 grans of water, 10
grans of water, and the final prem x of 44.4 granms of water / 0.3 gram of
propyl ene glycol / 0.05 gram of sodium bi carbonate. Add the water at a rate
such that the mx is able to absorb it. Mx for an additional 10-15
minutes. Thi gahgihéretilibndfindudd bifder8R: flcaihnygmialgn. wth a
-viscosity of 20-300 cPs that is stable at 55 C 10°(130 F) for nore than one
day. Add. 10.gr aps of.. phos L Cl 1% r salution) to the enul sion
ot or o st iR RO B bk SN GRA E) ore 5

-PCT/ USU2/ (1-487(1 Eﬁgem’x 3 5 grans of sjlanols with viscgsity of 100 cPs
and hydmsiylpeagamethexygisilylethgng, dgtracthoxysilane. siyclobexyltrigthoxymlane andng 1 gr am of
Tergitol NP-40 in a 100 nml plastic m xing vessel at noderate speed (~ 400
rpm fomethyltmipropoxysilagei r at a speed hi gh enough (~ 600 rpm) 5 to generate
a small vortex and slowy add 16 grans of water. Add the water at a rate

suchs t hat t heafdguebss @hiSioh Of Besdftpokition MF thefREseanindéllionican 8¢ preParkd By
mnutes. Slowy add a final 47 grans of water to the m xture and m x for

e TG DBEST R  oSCE  5
ol 3 P i X 40 i i i i
one 9o oy S Bt St ek B ey B SRR S o

TMN-6 and 0.6 gramof Tergitol 15-S-20 in a 100 nl plastic mxing vessel at
nmoder at @qugmae¢mulsiocf00 rpm) for 1 S minutes. Stir at a speed high enough (~
600 rpm) to generate a small vortex and slowy add 5 8.2 grans of water.
Add t he The surface active agents used in the preparation of the aqueous emulsion include, but

10  are not limited to,
1) non-ionic surface active agents, such as polyoxyethylene alkyl ethers, polyoxyethylene
alkylphenyl! ethers, sorbitan fatty acid esters, glycerine fatty acid esters, and the like;,
2) anionic surface active agents, such as sodium lauryl sulfate, sodium dodecylbenzene
sulfonate, sodium polyoxyethylene ether carboxylate, and the like; and

15 3) cationic surface active agents, such as quaternary ammonium salts and the like.

In order to obtain a stable aqueous emulsion of the compounds 1), 2), and 3), it is

preferable that at least 50 wt.% of the total amount of the surface active agent is non-ionic or
a combination of non-ionic surface active agents, of which the overall HLB value is in the
range of from 6 to 14 as a weight-average. However, the above mentioned surface active

20  agents can be used either singly or as a combination of two or more kinds, as determined by

one skilled in the art.

14



15 water at a rate such that the mx is able to absorb it. Mx for an
additional 10-15 mnutes. This should result in a mlky and stable enul sion
wi th a viveeyidsgsof 20-300 cPs that is stable at 55 C (13®@CEFUSHO48ADr e t han
one day. 20 WO U2/ (1(i 87~2 Exanple 4 PCT/USU2/ U~-8711 Prem x 35 grans of
am nopol ysil oxane with a viscosity of 3500 cPs and an am no content of 0.2
w % (NHS), 2 grams of Trycol 5993A and 4 grans of Tergitol 15-S-15in a
100 mL plastic mxing vessel at noderate speed (~ 400 rpm for 5 m nutes.
Stir at a speed high 5 enough (~ 600 rpm) to generate a snmall vortex, and
at 10 mnute intervals, slowy add 3 granms of water, 6 grans of water, and

a final 51 graEanRlnvEtiRE surfld abike Woh®us&l indhé ﬁ#e@at‘&tl@ﬁ'of fhtaghdsm X 1S
-able to absorb it. Mx for an additional 10-1 S m nutes. ThIS shoul d result

inam n I ﬁwl =Y

s]E abl e 5['%135% Cc‘hﬁ@g’ I%l aggf’m%%ahékﬁasot\r?e 8?16@’ A}Ex@%%gﬂsﬁ %?eé.{rlrl?ghghi gr ans
of Tween 80, 0.8 gram of Atnmgs 300 ter astic

m xi ng ¢hewel toAPORLALPAISPYSHRigh. per ﬁ@d’ eﬁtfﬁ“}ﬁtﬁtﬂ g@ou@[qfﬂxeat a speed
hi gh enough (~ 600 rpm) to generate a small vortex and slowy add 3 9 grans
of zi nc composenés.( 18% Zn) and m x for additional 15 mnutes. Slowy add a
final 57.1 grans of water to the mxture. 15 Add the water at a rate such

t hats t he mi x The aglouat dOwatesased in thegptepanationf affaqatilis teirmisidns b campoatmistly;s.
This should result in a mlky and stable enulsion with a viscosity of

20- 300 _id.0ill0 grans of
t he pro?@sando §@h§b a%cf,ﬁage g%ql‘%r%trh glfrr%ﬁ@f lﬁggggﬁgﬁ%p @cﬁf% ereggfrrlél%]lS |gn a 200

Thi & aneuPaTe SRaatatgy Pl eEul BE ambrar ahyaips ot fedh st byt o
20-300 cPs. 21 WO 02/ 0&3752
from about 20 to about 2000 parts by weight, preferably from about 100 to about 500 parts by
weight, per 100 parts by weight of the total amount of the compounds 1), 2), and 3).
10 The aqueous emulsions can be prepared by merely mixing and agitating the compounds
disclosed above with a stirrer, such as a homomixer or homogenizer. Compounds 1), 2), and
3), surface active agent(s), and water can be introduced together into a vessel in a specific
amount, or as a pre-mixture of compounds 1), 2), and 3) and surface active agent(s) followed
by the addition of water. Thus, an aqueous emulsion of compounds 1), 2), and 3), and surface
15 active agent(s) of the oil-in-water or water-in-oil type are easily obtained to provide the
desired performance as a fiber/fabric finishing agent. The length of time for agitation depends
upon the balance of the interfacial properties between the compounds, the surface active
agents, and water. Commercially available agitation apparatus are readily available for this

purpose.

20
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Exanple 7 PCT/US02/1Lt8711 M x 80 grans of the product of Exanple 1, 10
grans of the product of Exanple 3, and 10 granms of phosphoric acid (1%

wat er soM@PYM87$2n a 200 m plastic mixing vessel at nodePSTAIPesdo (~ 400
rpm for 15 mnutes. This should result in a mlky and stable enmulsion with
a 5 viscosity of 20-300 cPs. Exanple 8 M x 45 grans of the product of
Exanple 1, 45 granms of the product of Exanple 2, and 10 grans of the
product of Exanple 5 in a 200 m plastic mxing vessel at noderate speed (~
400 rpm) for 15 mnutes. This should result in a mlky and stable enul sion
with a viscosity of 10 20-300 cPs. Exanple 9 M x 13 grans of the product of

Exanpl e 1, 1Fhgaquebudemulifonpiodthepreseht ivéitioh@reparell 4/ REEHRE abbe: reduct of
Exanple 3, and 2 granms of the product of Exanple 5 in a 100 m plastic

m Xi N9 ¥esf&it g?értﬁlﬁ&e%% %’?‘E’E’ﬁ%il&ﬁo 408 Wadk Fé]b?éctétpto%gﬂl’l ?E*ngE%?@%&ng_

result tnal e enul'sion w a VI scosi

"Exanpl e, .10 Agueo mul si ons  of the organopql ysil axgnes in. Exanpl es 1-4 and
-0 ner OSBRI POUT Lon dENler Aoty DEFIBY BERAr ph BELE Bofre dr yi n
conditions were 105 C/ 5 mnutes and the cure conditions were 165 C/ 5
mi nut es texiilebysiprayingn dipping, gadding, &iss solband thediket Renmyak efiany exeass ginulsioBONF)
were controlled at 1.5 wt% The water repellency eval uati on was based on
t he 5t estamist duhiksed By asing @ dnampley eentlugslaepaatol,te the BkestoasntronthEiagiouat € 22
WO | 12/ U187s2 PCT/ US(I 21 U-487(1 The new or ganopol ysi | oxane emnul sions with

epoaysi he'llﬁ@ A6sorbe& byARE kSt @ Orvhld @Rive SAYEte@URM drivitibat fl@f@?&bﬁr&@%g qavi ded

an initial spray rating of 100 before washing, which was t ter

ol si onepar e x BRI Fotiet ST Pk PERedeRed Wi R BieGedPedi oD T e
to 100%cotton twill cloth by pad/dry process. The drying conditions were
10s C / uspally #ithe gange from about70° C to about 180° C, and the time of heating from about 1

to about 30 minutes. After removal of excessive emulsion, subsequent heating to promote

10 curing is normally required. Effective cure temperatures are in the range from about 120° C to
about 200° C for about 1 to about 30 minutes. Upon curing, the resultant condensation
product imparts durability, water repellency, and softness to the textile.

The amount of the aqueous emulsion that a textile absorbs is usually in the range of
from about 0.1 to about 5 wt.%, calculated by the total amount of compounds 1), 2), and 3).

15 It may be desirable to prepare an emulsion having a higher polymer content in order to reduce
shipping and/or handling costs and then to dilute the emulsion with water immediately prior to
use. The polymer content of the aqueous emulsions of the present invention typically ranges
from about 10 to about 80 wt. %, preferably, about 20 to about 40 wt. %, based on the total

weight of the aqueous emulsion.

20
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and the cure conditions were 165 C/ s mnutes. The silicone solid contents
based on the fabric weight were controlled as 1.Ow % 1.5w % and 2 w
% respeswd®vsbag7s2The wat er repell ency and durability eval eatriusnzodser e based
on the test nethods described above. These 10 results are shown in Tabiel.
The water repellency results of treated 100% cotton twll fabric with the
product of is 20 Exanple 9 provided much better durability by washings than
those of Exanple 1 and Exanple 4. Table 1 AATCC Spray Rating Test Results
on 100% Cotton Twill fabric with Water Repellent Finish ('~Add-onNunber of
Washes (AATCC Standard) (130WF)c2~ 0 s 10

20Ex. 9EX. 1Ex Othet.adWiivesErypitally iaplofdkindteatifftextiley cdl Bsifgldsd kohe é0BYE80I1 . s1
-0080708s65s0855008000295857s8575508550508s00 (1~ Processing Condition: 105

o e "SR B SRR oL

wei ght o ric. ~8711 In'view o he many

-ch d difi ' h be. mad i th d ' f
or 1 et prow FAEE IR REPSPHaBITS b OCKER SF o piEBient drddle. FaSkanees

appended cl ains for an understanding of the scope of the protection to be
af f or defillemepH adiaptersoand gnfifoanygrs on defoamersy CLAIMS 1 2 345 6 7 8 9 10 11
12 13 14 15 16 17 18 19 20

5 The aqueous emulsions comprising compounds 1), 2), and 3) and a catalyst are useful

as finishing treatments for fabrics having various types of fibers, including natural fibers,
synthetic fibers, and blends thereof. For example, excellent water repellency is imparted to the
textiles comprising synthetic fibers, such as polyester, acrylic, nylon, aramid, and the like, as
well as to textiles comprising various kinds of natural fibers, such as cotton, silk, and wool, by
10  applying the aqueous emulsions of the present invention. Materials that can be treated include
filaments, rovings, threads, woven and non-woven fabrics, knit cloths, and the like.
Furthermore, the compositions of the present invention can also be applied to inorganic fibers,
such as glass fibers and carbon fibers.
The advantages and the important features of the present invention will be more

15  apparent from the following examples.
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VWhat is claimed is: 1. A conposition conprising: 1) a conpound of the
formula: AI(SifR|20)~(Si LR | LEI0)"Si (R3)aA2~ 2) a conpound of the formula:
BOSi CR4a 209 W/@i87RS~~CT~0) XSi ~6) zBz~ and 3) a crosslinl cer reglesor/es76 r om t he
group consisting of: a) conpounds of the formula:

ZUS1LRT~2~~ys~~g~~) zsl| ~9) 222~ and b) conpounds of the formula: ORL ~ R Si
D OR 2 PCT/ US02/ 0~87U wherein Rl, RZ, R3, R-, RS, R6, R, R3, and R9 are

i ndependently selected fromthe group consisting of al kyl groups of froml
to 4 carbon atons; E is a nonoval ent organic group conprising at |east one
epoxy group; Al and A2 are independently selected fromthe group consisting
of alkyl groups of from1l to 4 carhopsRifEs and nonoval ent organi c groups
-conprising at | east one epoxy group; a is an integer from1l to about 2000;
25 WO (12/(1687S2 PCT/ US02/ Q. J870 2 Vi is an integer fromO to about 200;
22 the sumof a and v is from1l to ab ﬁ 2200; 23 Gis selected fromthe
-group consi sting of hydroxy and al koakﬁpm B' and Bz are independently

sel ected fromthe group consistin¥ R¥gnCYr oups of from25 1 to 4 carbon
atons, hydroxy, and al koxy; 26 wis an integer from1 to about 1000; 27 X
is an integer fronfAATEC desutethod 2281 96eWatenRepellenapdSpray Tedty om | t o about
1050; 29 ZI and Zz are independently selected fromthe group consisting of

hydrsogen and 1adeyybatith &F\%t&sr ?aleﬁa&pmﬁexﬁle fAbricAN AP rRtAEE accdidig toSthkr om |
to about 1000; 32 z is fromO to about 2000; 33 the sumof y and z is from

lto ab%#éddm%cgé §8F§&F%ﬂ%gth&homthe group consi sting of hydrogen,

substit ungab Z hydrocar bon m)l et| es, CRI ~, and
noi eties of the for I a: 36 ~C nH2~~ . ~~OR~ | R15 1 and
RL5 ar e/} SA&pEHHE of H@O wﬁ%ﬁ%ﬂcb%ﬁﬁ ‘E’FF@"%PB% ‘E’Bﬁrs% F“n@’eétrw H’FEB °Y 40

substituted or unsubstituted Cl-d z hydrocarbon noieties, and OR13,
A spray rating of 90 means slightly random sticking or wetting of the upper surface.

A spray rating of 80 means wetting of upper surface at spray point.
10 A spray rating of 70 means partial wetting of whole of upper surface.
A spray rating of 50 means complete wetting of whole upper surface.
A spray rating of 0 means complete wetting of whole upper surface and lower surfaces.
Water Repellency Durability Test
The durability of water repellency of textile fabric was evaluated by measuring the
15  water repellency of the textile fabric after being washed according to the AATCC Guideline
for Standardization of Home Laundry Test Conditions (AATCC Technical Manual p. 362).
Better durability of water repellency is interpreted by the higher of the spray rating with higher
wash cycles.
In the descriptions of the following compositions, as well as the tables, all
20  measurements relating to the individual constituents are listed in units of grams unless

indicated otherwise.
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41 R11, Rz, R's, Ra, and R ~ are independently selected fromthe group
consi sting of Gl42 C6 hydrocarbon noieties; 26 WO U2/ Ul87a2 43 n is 1, 2,
or 3; anava42/e687 0, 1, or 2. 1 2. The conposition of claiperiusonoishe form
of an aqueous enulsion. 1 3. The conposition of claim2 further conprising
a catal yst. PCT/US02/0-187U 1 4. The conposition of claim2 further
conprising at |east one surface active agent. 1 5. The conposition of claim
3 wherein the catalyst is selected fromthe group consisting 2 of netal
salts of acids, zinc chloride, magnesium chloride, alum num chloride, netal
soaps, 3 non-polyneric anhydrides, and butyl acid phosphate. 1 6. The
conposi tion of claim4 wherein the gyhfages active agent is selected from
-the group 2 con5|st|ng of non-ionic surface active agents, anionic surface

active agen catlon c 3 surface acti hve a e co |on
of cI ai m 1 %SF%"““?;? ROXY PR Sﬁl ne gt Vﬂﬁc"g&s"f%é’ﬂé és a%&%*’%ﬁ ?‘)’P?S?&

. ' conposi tion_of c R5, R6, R,
R8 and or‘eé "ﬁr/e (§tq)) 3 4ampiof Tzlrgltol@ lé 533 4““52@ grams of ’éer&lt@l 135 § lé igaglop g 9
WO 0210(87S2 PCT/USU2/ U. ~871) 9. The conposition of claim1l wherein Eis
sel ect edlfplastic nvangvessg at onslesate spgped{~ 400 mnm)efor b3 nimeest Stircat aspéedfloghrul ae:
H ~CHz and \O O wherein RI' is a divalent substituted or unsubstituted

or gaNi C ek~ 600.rpmi) €o EOEPAS 'atshrﬁll' vOftexhrid, Wldamvmﬁ ero rﬁuﬁate)imbﬁap @iow g4l from
t he group conS|st|ng of “net hyl trlnethoxy5| ane, nethyltriethoxysilane,

ety 1t T B LDRY 5L 80e o IRRDYE BRI AR ALAIL Y] ygnattneaﬁ&l it RpuhaYshL BFe

cyclohexyl rie oxy§|I poxXysi
treating textiles c rising.t st eps of A) .pr |ng an eous enul sion
conpri siReer &%?ﬂeﬂyle%yqoi/ RG> egm of & e g yater ot a

A {Si LR a2~)u(Si LRz~LEl ~) ~si (R3) zA2~ 2) a conpound of the fornula:
B1( Si LRat2-sicN t8at theimixis-gblestio(4k69rbBR ~Manfr an additional 10-15 minutes. This should

result in a milky and stable emulsion, with a viscosity of 20-300 cPs that is stable at 55° C
10  (130°F) for more than one day. Add 10 grams of phosphoric acid (1% water solution) to the

emulsion before application to the fabric.
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3) a crosslinker selected fromthe group consisting of: a) conpounds of the
formula: ZI(SI[R ]ZOvy(Si HLRg] O zSi (R9) zZ2; and 28 V1' O 02/(1(87s2

PCT/ USU2MWe 8706812 11 12 13 14 15 16 17 18 19 20 21 22 23 PLTABO264820 28 29
30 b) conpounds of the formula: ORIl R Si D (R12 wherein R1, Rz, R3, R4,
R5, R6, R, R8, and R9 are independently selected fromthe group consisting
of al kyl groups of from1l to 4 carbon atons; E is a nonoval ent organic
group conprising at | east one epoxy group; Al and A2 are independently
selected fromthe group consisting of alkyl groups of from1 to 4 carbon
atons and nonoval ent organic groups conprising at |east one epoky group; a
is an integer from1l to about 2000; X i S ag integer fromO to about 200;
the sumof a and v is from1l to abOl],IEta b‘b; Gis selected fromthe group

consi sting of hydroxy and_ag] koxy;. Bl and B~ are independently selected from
the group coﬁ’g?%wﬁggrems af ﬂ[ﬁpo Pethodscgsity 9folrﬂ01°Pts&ng%w§rpbﬂrF°a eghet LAyar oxy,
-and al koxy; wis an integer from1l to about 1000; x is an integer fromO to
about 5@OH)hkgrmeiTergitelntMR-6,sinfl lgram of d exgitol NP1oGa P ml pasicimizing18752
PCT/ US02/ (1-18711 31 ZI and ZZ are independently selected fromthe group

consi st ivegelodt niyddrA8 peed 4~ a0 rigth) for |1 S@iigutes Sfir dtra0spedd high énsumhersoatrpaly; 33
y is froml to aboutgiboog; 34 F?hjls fromO to about 2000;g 35 thg sum gifmy

and g | g, g%&?%stéggsﬁap&?}e{ xggcpggwgﬁada 1%%@@% §§&/‘§ég.gf.gﬂhﬂé\%aﬁf Qﬂéhora?é)éh%hs.“ ng

of hydrog ~sul nsubst ydrocar bon noi eties,
4L RL i s ohiE g gl it RO den BLaBihorRbHEh v oy eahADe S 87
hydr ogen, 42 substituted or unsubstituted Cl-Cl2 hydrocarbon noieties, and
OR13;  grams of water to the mixture and mix for additional 10-15 minutes. This should result in a
milky and stable emulsion with a viscosity of 20-300 ¢Ps that is stable at 55° C (130° F) for
more than one day.
10 Example 3
Premix 40 grams of silanic hydrogen fluid with a viscosity of 30 cPs and SiH content
of 350 cc H,/g, 1 gram of Tergitol TMN-6 and 0.6 gram of Tergitol 15-S-20 in a 100 ml
plastic mixing vessel at moderate speed (~ 400 rpm) for 15 minutes. Stir at a speed high
enough (~ 600 rpm) to generate a small vortex and slowly add 58.2 grams of water. Add the
15  water at a rate such that the mix is able to absorb it. Mix for an additional 10-15 minutes.

This should result in a milky and stable emulsion with a viscosity of 20-300 cPs that is stable at

55° C (130° F) for more than one day.
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43 R11, Rz, R13, R a, and R16 are independently selected fromthe group
consisting 44 of O -C6 hydrocarbon noieties; 45 nis 1, 2, or 3; and 46 a
is 0, 1, V0206842 B) providing a catal yst suitable to thePagusousssesrul si on
that will pronbte a 48 condensation reaction between conpounds 1), 2), and
3); 49 O mxing the agqueous emul sion and the catalyst to forma m xture;
50 D) applying the mxture to the textile; and 51 E) heat treating the
textile to forma condensation reaction product of conpounds 52 of 1), 2),
and 3); 30 WO t12/018752 PCT/ USU2/ 0-487(1 53 whereby the tea-tile has
enhanced durability, water repellency, and softness. 1 12. The process of
clains 11 further conprising the stmam‘ ¢ #gnovi ng an excess of the 2
-aqueous emrulsion fromthe textile. 1 13. The process of claim 11l wherein

the aqueous %&'3%}[&&?{55{“% gﬂg&loﬁﬁe &hh%?s%f;sxgr’}ﬁlﬁoé% 591?&3?4th¥€ agent.

1 14. The process alm 11 rein the cata S se ecte om t he

“group caqnsi st tal, salts..of chl ori

chl ori d&°M&M c/z pgﬁ)dé r%ﬁ%ﬁ?&i@sg@ﬁ p%WHE g%gﬁﬁ?ygg%dgsym %nd
butyl acid phosPhat,e_ 1 15. The process of claim 13 wherein the surface
active AQ@ml Plasticmidpg uesselabmodartieyinsad (4@ rmsmstor Aanisyten otin & sispees highc e
active agents, anionic surface active agents, and cationic 3 surface active
agerit s. efloulgh. (~106 rpm) t@ genevdte alsmialihvaiexyhad @t h0 Rinut&interiRs, SRewly REd 3 igoamK |

R8, and RO are aIt the sane. 1 17. The process of claim 16 wherein R, R'

R~, R4, _gL d?%at&%hd@ﬁﬁfﬂ%l@rﬁmﬁ@f@%’er ﬁ&d thelwaterath r%te@uZh %ha% 4 Wo
112/ 068712 PCT/ JSOZ/O ~8711 18. The process of claim11l whereln

selecte f o] £ f sof t st,ru for Iae
= BTRATE 19 bR o o Pl 4 S Bl { i iaud i‘r‘ﬁ‘étﬁ's"t‘ﬂ

or ganr C gr ou 19, . The, process of_ clajm 11 where 3)h) .is selected from
the grodpd &8 gieqRsiRN wrﬂ?Prarmrlryrqf@&%@}?.thaérr%stabré@héﬁ tGUé[OﬁEkglgimoaﬁe,

et hyltri et hoxysil ane, methyl pent amet hoxydi silyl et hane, tetraethoxysil ane,
cycl oheﬂ}dntoﬁeelah.oxysi | ane and met hyl tri propoxysilane. 32

A& A AF& A &l . AY9. AY&. Al . Al & As. A&E. As9E. A" . As. AsA. A AL. As9. As&Y. Asé&. A&E. A
TLAD A 9. AA& AsY. AL& Al &2. A&2. AL. E. Kxfmile &Y. A9!) *+aUqFv/]j uy| ?

Premix 3.1 grams of Tween® 80, 0.8 gram of Atmos® 300 and 2g of water in a 100
ml plastic mixing vessel at moderate speed (~ 400 rpm) for 15 minutes. Stir at a speed high
enough (~ 600 rpm) to generate a small vortex and slowly add 39 grams of zinc octoate (18%
Zn) and mix for additional 15 minutes. Slowly add a final 57.1 grams of water to the mixture.
15 Add the water at a rate such that the mix is able to absorb it and mix for additional 10-15
minutes. This should result in a milky and stable emulsion with a viscosity of 20-300 cPs.
Example 6
Mix 78 grams of the product of Example 2, 10 grams of the product of Example 3, and
12 grams of the product of Example 5 in a 200 ml plastic mixing vessel at moderate speed (~
20 400 rpm) for 15 minutes. This should result in a milky and stable emulsion with a viscosity of

20-300 cPs.
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10%2 &' ()antt 9 Bike Condittdii e (155° 60 Bzdin(iles. THIEificdne 96{i® contents based on the

20  fabric weight (BOWF) were controlled at 1.5 wi%. The water repellency evaluation was

based on the test methods described above. These results are shown in Figure 1.



dEbC$ 10%& ()-Y""10%& ()-, "10%& ()--&10%& ()-!'10%& ()- 10%& ()-
=BdE: / 10z 10zs<s10%& ()-/10%& ()- "-10%& ()- +
10%2 &' () WoadeReR' ()-&3"10%& ()- uS4/ 10f10%& ()-!%d0%& CYT/USIHABUE () - f
"9109%& ()-F 10%&' ()-&L0% ()- 10z.1UsdB4/ 10f!Y'10%& ()-: @Z
109&' ()-10%&' ()- s10%&' ()-4 109%& ()-:10%&' ()-8GKa?4/
10!,-710%: & ()-2z!>, - 10%CC& ()-z3+10%& ()-1 (10%& () -
S(109%& ()-&10%&' ()-KPXZ[\]!|~_@ 10! "910%& ()-&l0%& ()- 10 10
10s<’ 109&' ()-! F96109%n& () -F310%& ()-|J dE~ @ 10'L 10%& ()- #1Q9%& ()-
109& ()- f10%ke psw oigangpelysiloxammgmylsions with spepysiliganes, silapelg, 3oy signic
109&' ()-s&L0%& ()- 109%& ()- 10%&' ()-yZ 109%& ()-Z~&A\dE~_@
10! / 1098y drpgen ho8&R(BExpmiple AQydridod s thDspay yatingof 00RbEprediasidilgl Which! wasBx nbC
10! 9M 109%&' ()- 10 10 10<t 109%& ()-9610%& () -

the best water repellency results among all the emulsions tested.

Example 11
5 Aqueous emulsions of the organopolysiloxanes in Examples 1, 4, and 9 were applied to
100% cotton twill cloth by pad/dry process. The drying conditions were 105° C/ 5 minutes
and the cure conditions were 165° C / 5 minutes. The silicone solid contents based on the
fabric weight were controlled as 1.0 wt %, 1.5 wt %, and 2 wt %, respectively. The water
repellency and durability evaluations were based on the test methods described above. These
10  results are shown in Tablel.
The water repellency results of treated 100% cotton twill fabric with the product of

Example 9 provided much better durability by washings than those of Example 1 and Example

4,
Table 1
15 AATCC Spray Rating Test Results on 100% Cotton Twill fabric with Water Repellent
Finish @
% Add-on Number of Washes (AATCC Standard)
BOWR)® 0 5 10 20
Ex.9 |Ex.1 [Ex.4 (Ex.9 |Ex.1 |Ex4 |Ex.9 {Ex 1 |Ex4 |Ex.9 [Ex.1 |Ex.4
20 1 95 75 65 80 50 50 70 0 0 70 0 0
1.5 100 | 80 70 85 65 50 85 50 0 80 0 0
2 95 | 85 | 75 | 85 | 75 | 50 | 85 | 50 | SO | 85 0 0

® Processing Condition: 105 °C / 5 min for drying and 165 °C / 5 min for curing.

@ BOWF: based on weight of fabric.



AF94 0% ()-1 109& ()-B[cg| wWhnbC 10 X $10% ()-S
$109%0& ()-!$10% ()-!$10%& ()-!~PY 109%08& ()-!'0Y 10%vW&' ()-&?g{Y7nbC 10 !~
0Y" $10%+30 (3/0a87RY" $10% ' & ()-! Y'$10% : & ()- Y'$10%0& (PCTNSIBLBIR ()-S
"$109%& ()-Sg~_= 10 !'~4, T 109%5& ()-z "910% ()-&10%& ()- 10 10
10<” 109%&' ()-!"™ PY"$109%& ()-<taB~_= 10 !~!
109%&' ()-&10%I& ()-&10%&' ()-&10% ()- 109 ()-!, "~ 10%+& ()-zcj#dE~ = 10
INTS)10%&R ()-& 109 ()-3$1 109 ()-" 109%& ()-y z10%&' ()-s$109%& () - #rhaB~_=
10 7 9610% ()-!VY3109&' ()- 1109%& ()-/109%& ()-s-10%& ()-3+10%& ()- hbC 10
IAT910%& ()- 109 ()-10%& ()- 10 10 10s<s1l0%&' ()-y8S10%& () - }[9bC 10
11 S10%u& () In Sie@f]tRS tpny SHEOEE dnd-rhodifiddivds (hat édif belifadaviithoutfdepartivg’ () -
A THTTK' " {\=bC 10 !! +f #109%&' ()- &g#10%&R' ()- & &g#10%& ()- &sP$10%& ()-! %d0%
& ()-! (y%%ﬁr{r)ciﬂlEsﬁffxd%ﬁﬁ#ﬁ%e%?en@ign,! refebéhce should be made to the appended claims for

an understanding of the scope of the protection to be afforded the invention.
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+f #10% & () - ##HLSNBSYA <UI? 10 I 1!

0 0%& () VD VUOFTE () - Syt 109%&' ()-! | &LOY&' () - PCT/US02/04870
"&10%&' () - &L0%&' () - Y9ORH&T && >UJ? 10 !111[Z2"10% & ()-U @" 109 ()-U <
7" 10%& ()- ULO%& ()- 10%&' ()- @O%& ()-& ''';' 2 G 1'J' xY:/?

10L< 109& ()- @10%& ()-'10 10%"' & ()-y'10 109%& ()-y

Z"10% & ()-U) ! DZ"109%& ()-UJ' K L' Z' k' ' " 9((nmN/ 109%&' ()- 109%&' ()-s10%& () -
109& ()- "&LOY& ()-109& ()- 10 10(()4) )))dEmV 10%- &LO%& () - 109%& () -
109& ()-yZ 109& ()-9 109& ()-$L09%& ()-)#*| *mt**+dEnNV 1098+ 109%& () -
S(YA0%&' () - &Z10%& () - $10%&' ()-1" 10%8'C%J)gslocy&' () - +0+K+w++ ,,,,dE:/ 10
+10<s10% () - &610%& ()- s3nPAd0% ()-1 ()-/10%& ()-s-109%& ()-,, ,?,0,,;
~uv7/ 1 ‘-.18%&' 8 310968& ()- z109%B& ()- "&L0%B& ()-!;

s10965& Wt 9emed(S - 10 -T-i-2z--/..dE7/ 10y - ""109B& ()-y

"F" 10968 () - &L$10%& () -y@0Y6& ()-y10%& ()-1096& ()-...>/1/ OdE7/ 10y’ -
y/ 1006&1() - - ‘Alosdgosition com@kig: () - &@Q #10%& ()-' y1096&' ()-$ 109%6& ()-
0Z0] 0° 0a0b0c0s00bC 10y" " 910%&' () - 910%& ()- 105 105

105,<1096&' ()13 Y41Q%fiound b0MR&0fiul@00<111R2dELC

3 A'(Si[R'],0),(Si[R*][E]O),Si(R*),A%;
4 2) a compound of the formula:
5 B'(Si[R*],0),(Si[R*][G10),Si(R%),B? and
6 3) a crosslinker selected from the group consisting of:
7 a) compounds of the formula:
8 Z'(Si[R71,0),(SiH[R*]0),Si(R”),Z%; and
9 b) compounds of the formula:

1 OR"

H R éi——D

12 OR"

13

14 wherein

15 RL R R RY RS RS, R7, R, and R’ are independently selected from the group

16  consisting of alkyl groups of from 1 to 4 carbon atoms;

17 E is a monovalent organic group comprising at least one epoxy group;

18 Al and A? are independently selected from the group consisting of alkyl groups of from
19 1 to 4 carbon atoms and monovalent organic groups comprising at least one epoxy group;

20 u is an integer from 1 to about 2000;
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S- 10%& ()- 9 10%& ()- 9%0%& ()-.9P999 :t::dEYNC 10y  +"109&' ()-s($10%& () -
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10y,5<10%& () SAY100& ()- 13- 109 ()5 / 109 ()- s-10% ()-::; Ge<<$=dEYNC

vis 41 integet from 0 o abou
22 the sum of u and v is from | to about 2200;
23 G is selected from the group consisting of hydroxy and alkoxy;
24 B’ and B? are independently selected from the group consisting of alkyl groups of from

25  1to 4 carbon atoms, hydroxy, and alkoxy;

26 w is an integer from 1 to about 1000;

27 X is an integer from O to about 50;

28 the sum of w and x is from | to about 1050;

29 Z! and Z? are independently selected from the group consisting of hydrogen and alkyl

30  groups of from 1 to 4 carbon atoms;

31 y is from 1 to about 1000;

32 z is from 0 to about 2000;

33 the sum of y and z is from | to about 3000,

34 D is selected from the group consisting of hydrogen, substituted or unsubstituted C,-

35  C,, hydrocarbon moieties, OR™, and moieties of the formula:

36

(CH,) (OR™), .
2 \Si/ 3
37
(RIS):l
38
39 R! and R’ are independently selected from the group consisting of hydrogen,

40  substituted or unsubstituted C,-C,, hydrocarbon moieties, and OR";
41 RM R'2 R® RM and R are independently selected from the group consisting of C;-

42 C, hydrocarbon moieties;,
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1 2 The composition of claim 1 in the form of an aqueous emulsion.

1 3. The composition of claim 2 further comprising a catalyst.

1 4 The composition of claim 2 further comprising at least one surface active agent.

1 5. The composition of claim 3 wherein the catalyst is selected from the group consisting

%)

of metal salts of acids, zinc chloride, magnesium chloride, aluminum chloride, metal soaps,

3 non-polymeric anhydrides, and butyl acid phosphate.

1 6 The composition of claim 4 wherein the surface active agent is selected from the group
2 consisting of non-ionic surface active agents, anionic surface active agents, and cationic

3 surface active agents.

1 7. The composition of claim 1 wherein R}, R R%, R, R®, RS, R”, R, and R’ are all the

2 same.

1 8. The composition of claim 7 wherein R, R? R®, R, R®, R%, R", R, and R’ are all

2 methyl.
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7  wherein R"is a divalent substituted or unsubstituted organic group.

1 10.  The composition of claim 1 wherein 3)b) is selected from the group consisting of
2  methyltrimethoxysilane, methyltriethoxysilane, ethyltriethoxysilane,
3 methylpentamethoxydisilylethane, tetraethoxysilane, cyclohexyltriethoxysilane and

4  methyltripropoxysilane.

1 11. A process of treating textiles comprising the steps of:

2 A) providing an aqueous emulsion comprising a composition comprising:
3 1) a compound of the formula:

4 A'(Si[R'L,O)(SI[R*)[E]0),Si(R*),A

5 2) a compound of the formula:

6 BY(Si[R*],0),(Si[R*][G]0),Si(R°),B? and

7 3) a crosslinker selected from the group consisting of:

8 a) compounds of the formula:

9 Z‘(Si[R"]ZO)y(SiH[Rs]O)zSi(RS‘)ZZz; and
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OR
14
15  wherein
16 R, R% R} RY R RS RV, R?, and R’ are independently selected from the group

17  consisting of alkyl groups of from 1 to 4 carbon atoms;
18 E is a monovalent organic group comprising at least one epoxy group;
19 A' and A? are independently selected from the group consisting of alkyl groups

20  of from 1 to 4 carbon atoms and monovalent organic groups comprising at least one epoxy

21 group;

22 u is an integer from 1 to about 2000;

23 v is an integer from O to about 200;

24 the sum of u and v is from | to about 2200;

25 G is selected from the group consisting of hydroxy and alkoxy;

26 B! and B? are independently selected from the group consisting of alkyl groups

27  offrom 1 to 4 carbon atoms, hydroxy, and alkoxy;

28 w is an integer from 1 to about 1000;
29 X is an integer from O to about 50;
30 the sum of w and x is from 1 to about 1050;
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T j3443% 109 () - wanisvimemedFRY about 2000;

13%+1093%+109&’ () - 3%t109&' () - 3%10%&. () - 3%109&’ () - 3%10%&' () - 3%+10%& () - Ww
F?Y E the sum of y and z is from 1 to about 3000;

T j T#3%t109& () - 3%t10%& () - 3%109&' () - 3%410%& () - WmMWWWWwM J +Y3%#109& () - 3%

(
it (avtove (SO @éﬁ%{ﬁc‘(%wﬁk@c}%é@ré%ensﬁéﬂ%d 3061008 () w

T 137#\/\“%%&&%%&19%%@& 4&3%%&%‘)'“% égﬁgé@ﬁd%f%w 306 100& () - 39410

U%&' () -3%t109& () - xxxxxx|/ F+Y3%#10%&' () - Y E
T j38%) 396109 ()-3%#10%& () - 3%1QYR' () - XX
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"Y10%#& ()- 0 ""&10%#& () - j &10%z #& () 1094094 0% yyyyyyz&zvUa®
A 0 ! -
S+3]0 A& () sl(k ncﬁ{rS are mdependently selected from the group consisting of hydrogen,

42 substituted or unsubstituted C,-C,, hydrocarbon moieties, and OR";
43 R R R® RM and R’ are independently selected from the group consisting

44  of C,-C, hydrocarbon moieties;

45 nis 1,2, or 3; and
46 ais 0, 1, or 2.
47 B) providing a catalyst suitable to the aqueous emulsion that will promote a

48  condensation reaction between compounds 1), 2), and 3);

49 C) mixing the aqueous emulsion and the catalyst to form a mixture;
50 D) applying the mixture to the textile; and
51 E) heat treating the textile to form a condensation reaction product of compounds

52 of1), 2), and 3);
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13.  The process of claim 11 wherein the aqueous emulsion further comprises at least one

surface active agent.

14,  The process of claim 11 wherein the catalyst is selected from the group consisting of
metal salts of acids, zinc chloride, magnesium chloride, aluminum chloride, metal soaps, non-

polymeric anhydrides, and butyl acid phosphate.

15.  The process of claim 13 wherein the surface active agent is selected from the group
consisting of non-ionic surface active agents, anionic surface active agents, and cationic

surface active agents.

16.  The process of claim 11 wherein R!, R%, R, R*, R, R%, R, R?, and R’ are all the same.

17.  The process of claim 16 wherein R}, R% R3, R*, R’, RS, R7, R?, and R’ are all methyl.
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7  wherein Ris a divalent substituted or unsubstituted organic group.

1 19.  The process of claim 11 wherein 3)b) is selected from the group consisting of

(S8}

methyltrimethoxysilane, methyltriethoxysilane, ethyltriethoxysilane,
3 methylpentamethoxydisilylethane, tetraethoxysilane, cyclohexyltriethoxysilane and

4 methyltripropoxysilane.
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