WO 02/ 068752 PCT/ US02 /04870 0071-CS 2 2 AU 6 2005 WATER REPELLENT
TEXTI LE_EI NIl SHES AND METHOD OF MAKI NG CROSS REFERENCE TO RELATED

APPLI CAYONREO$E2 | ai mt he benefit under Title 35, UnitedPETASEH0EH e,
120 of U. S. 5 Provisional Application Nunber 60/270, 655, filed February
22, 23@% titled WATER REPELLENT TEXTI LE FI Nl SHES AND Nfghﬂﬁ

MAKI N h GROUND OF THE I NVENTION 1. Field of the |Invent 0 The

pr esent |nvent|on relates to a conposition and its use for treating

25 vat or TERUHEREPERTIENT, TERTICE FpNRES R BRI o BPRCNE® "

inparted to the textile fibers or fabric substrates. 2. Description of

Rel ated Art It is eneraII known to treat textile fibers with
or ganopol ysi | oxa RENCES&Z'Q RELATEDDAPPAICATIONS operties to the
fibers, such as water repellency, softness, lubricity, anti pilling,

good | aundiye apsmany behefatinidkr Afle B5) Uhited Sites oede, on de. SJSG of

but
?L%?g%%dﬁhhpﬁﬁgéﬁoﬁ N@ﬁhbﬁwfzwﬁhsﬁl?ﬂ%ebi—% eﬁgeSI r a.g u

propertles 0 ers a en I'scl oses a fi ber
wel ght " of 2392? géﬂiéi%ﬁéﬁﬁmmwﬁiﬁ ¥hydr oyl groups.
and/ or al koxyl s bonded to Si atoms per nolecule, (B) 0.5-50 parts
by weilght Jﬂieldsr?th ventipwr a pol ysi | sesqui,oxane, (C) 0.1-20 parts by
wei ght of an organoal koxysi |l ane contai ning am de groups and car boxyl
gioups, andhemprdsest ipfentibR relitysitood yehposisideidsatiie fardteating textile fibers and
fabric substrates whereby desirable properties, such as water repellency and durability, are
enhanced, while softness 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, sofiness, 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 witﬁ 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



0.1-20 parts by weight of an organoal koxysi | ane contai ni ng am no groups

or epox%(%(}?dépisgl WO 02/ 068752 PCT11JS02104870 2 2 AUG Z%%ﬁp%@[’%l ts

partial "hy i s condensate, and (E) 0.01-10 parts by

curing catalyst, and characterized in that it is also a cationic or
non-ionic enulsion. U S Patent Nos. 5,409, 620; 5,518,775 agpgh BIB67, 347
di scl ose fiber treatnent conpositions conprising an unsaturated acetate,
an organohydrogensi |l oxane, a netal catalyst, 5 an organosiliconpound,
and optionally a dispersant. The conpositions are said to inpart
beneficial characteristics, such as slickness, softness, conpression

resi standéns itsrpartial thydrolysigeondensate, aed §EHs01-40 parts bywrightof 2 guimg catalyst,
fabrics. Japanese Application No. 1973-62810 di scl oses conpositions

cont aighidfiafaeetrisd in that iswéescativnid 6 nktibiicenudsi@ne) and reaction
products of am noal koxysi | ane and epoxy 10 group contai ni ng al koxysi | ane.

The COMPoS |1 W idiSS dpasollss £12795 thad, B98N i Qe FdGnen:PPST . O

| eat her. Thus, “one am’noé am ho) propyltri net ?<ysi | ane

and one nole of 3-glycidyl oxypraqpyltrinethoxysi)ane were heated for
£t eo SRBUHOSI0NS SomPHHE A nSaBsaaCetels: 46 BrEpya SERE A B PR B ¢
of a 1.5% solution of hydroxy-term nated ol y(di net hyl sil oxane). A
paot yesinargénosilicompaund,rard optidnally a dispessantit Thecomipasisions arecalddatieparts t hr ee
mnutes at 150 to give a fabric said to have water repellency (spray

met hodhendfifial chadicteiitiss, hich?as@liclairgs, goftkssoatreionhessitime afd wats¥par ed
with 100, 29.9, and poor, respectively, for a simlar fabric treated

W th r}g#%%@gy%@[éﬁaﬁg%gﬁ Lé)ﬂl?é?ﬁnc?f)albﬂ&%.ons cont ai ni ng nmetal conpounds.

Pol yanz on fabrics were simlarly treated. 2 WO 02/ 068752

PCT/ US02/ 04 aggnese Application No. 1973-62810 discloses compositions containing hydroxy-

terminated poly(dimethylsiloxane) and reaction products of aminoalkoxysilane and epoxy-

10  group containing atkoxysilane. The compositions are used as waterproofing agents for fabrics,
paper, or leather. Thus, one mole of 3-(2-aminoethylamino)propyltrimethoxysilane and one
mole of 3-glycidyloxypropyltrimethoxysilane were heated for three hours at 80-100°. The
product (0.001 part) was added to 100 parts of a2 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,
softness 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.



22 A G 1005 SUWARY OF THE | NVENTI ON The present invention is directed to.
a conposition conprising (1) a conpound having an epoxy functionality, a
conpoun¥VRA¥PHIS2an al koxy functionality, and a crossli nk@CT/ERZ0487)
a-catal yst, preferably as an aqueous enul sion. Upon treating fibers or
fabrics with the 5 conposition of the present invention, a cond &ion
reaction product is formed upon reaction wth the catalyst‘b&Aﬁﬁiﬁ’g
tenperatures that inparts superior durability, water repellency, and
softness to the fibers or fabrics. 10 15 More particularly, the present
invention is directed to a conposition conprising: 1) a conpound of the

formula: A (S [W20 n(Si t BRINMARYDFTHE AR VENTIgN conmpound of the
formula: BL(SI[R4]20WM SI.[RRI[FO,,Si (R6)2B2; and 3) a crosslinker

el SeL o R e BT LY oA S bR e,
' D annlezpc?x% ﬁl\lﬂgtgoilaﬁty, a compound having an alkoxy functionality, and a crosslinker, and (2)

a-catalyst, preferably as an aqueous emulsion. Upon treating fibers or fabrics with the
5 composition 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'LO)(SHR’I[E]O),Si(R*),A%
2) a compound of the formula;
BY(SI[R*,0),(SI[R*}[G]0),Si(R%),B% and
3) a crosslinker selected from the group consisting of:
a) compounds of the formula:
15 Z\(Si[R7},0)(SIH[R"]0),SiR%),Z% and

b) - compounds of the formula:

ORI 1

-

ORIZ

Rm

20

wherein



3 WD 02/ 068752 PCT/ US02/ 04870 2 2 AUG 2005 R, R, R3, R R5 R6, R7, RS,

and R9 | endently selected fromthe group consisting of alkyl
groups % ?/%@ to 4 carbon atons; E is a nonoval ent org%#@soﬁfoWB

conprising at | east one epoxy group; Al and A2 are independently sel ected
fromthe group consisting of alkyl groups of from 51 to 2 2U68H at ons
and nonoval ent organi c groups conprising at | east one epoxy group; U is
an integer from1l to about 2000; v is an integer fromO to about 200;
the sumof u and v is froml to about 2200; Gis selected fromthe group
consi sting of hydroxy and al koxy; 10 B' and B2 are independently sel ected

from the grBYRCBHR SR, MRS, BY, RY) de’ga:elmﬂBpemde&ulgrselebteﬂ 6rofn thergbeup at ons,

hydr oxy, and al koxy; wis an integer from1l to about 1000; x is an

| Nt egeonlsisaig Of 4Ryl POMSs oFPiont N> 4 eibeh abAHd x is froml to about 1050;
15 Z° and ZZ are 1 ndependently selected fromthe group consisting of

about 1000: &4 oyl e ekl ybatiing afRestihe 2GRkl T f rom 1 1o
about 3000; is select d fr mth up consi sting of hydrogen,
SUbst i ¢ ut euADRd s IRdePeRdeRtic Seces bk thb BemsorPIFSHoR PEAIOTaRRMES affipm

noi eties of the formul a:
5  1to 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 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 atkoxy;
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 O 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;
zis from 0 to about 2000,
the sum of y and z is from I to about 3000;
20 D is selected from the group consisting of hydrogen, substituted or unsubstituted C,-

C,, hydrocarbon moieties, ORY, and moieties of the formula:



4 WD 02/ 068752 PCTI US02/ 04870 2 2 AUG 2005 R10 and R13 are independently
sel ected fromthe group consisting of hydrogen, 5 substituted or
unsubst WO PEYSEE- C12 hydrocarbon noieties, and ORL3; R', PRIASOROBTOR1A,
and R16 are independently selected fromthe group consisting of Cl- C6
hydrocarbon noieties; nis 1, 2, or 3; and aisO, 1, or 2. 4QUE>qgg§erably,
the conposition is in the formof an aqueous enulsion. In 7a“ot er aspect,
the present invention is directed to a process of treating textiles
conprising the steps of. A) providing an aqueous enul si on conprising a
conposition conprising: 1) a conpound of the formula: 15 20 AI(Si[R]20
(S [R][E]O" Si(R3}2A2; a conmpound of the fornmula:

Bl (SiRI20}W(StRI[G O S R) 262H,.aqd §,)-(C%R";d;,ossl i nker selected fromthe
group consisting of: a) conpounds$iof the fornula:

Z1(Si (R 120 ~SiH R8] O 1Si (R9) 222; (Rl’ll%i b) conpounds of the fornula: 5

R' and R* are independently selected from the group consisting of hydrogen,
5  substituted or unsubstituted C,-C,, hydrocarbon moieties, and OR'3;
RY R, R® RY, and R are independently selected from the group consisting of C,-
C, hydrocarbon moieties;
nis 1, 2, or 3; and
ais0, 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:
15 ANSI[R'L0),(SI[R7I[E]O),Si(R),A%;
2)  acompound of the formula:

BY(Si[R',0)(SIR°][G]O),Si(R"),B% and

3) a crosslinker selected from the group consisting of:

a) compounds of the formula:
20 Z'(Si[R"1,0),(STH[R*0),Si(R"),Z% and
b) compounds of the formula:



WD 02/ 068752 PCT/ US02/04870 2 2 AUG M5 In OR" Rji D ORl2 5 wherein R,
R2, R3, R6, R, R, and R are independently sel d fromthe
group é‘gﬁglg%lﬁnzg of al kyl groups of from1 to 4 carbon gqc(ttﬁgs,o G
nonoval ent organic group conprising at |east one epoxy group; A and A2
are independently selected fromthe group consisting of al ‘nlAUﬁrlﬂﬂf;ps 10
of froml to 4 carbon atons and nonoval ent organi ¢ groups conprising at

| east one epoxy group; 15 20 u is an integer from1l to about 2000; v is
an integer fromO to about 200; the sumof u and v is from1 to about
2200; Gis selected fromthe group consisting of hydroxy and al koxy; B
and B2 are independently selected fromthe group consisting of alkyl

groups of from1l to 4 carbon atons, roxy, and al koxy; wis an
integer from| to about 1000; X j,s an integer fromO to about 50; the
sumof wand x is from1 to abolk i——D

OR12

5  wherein
RYL, R% R% R4 R RS R, R?, and R® are independently selected from the group
consisting of alky! groups of from 1 to 4 carbon 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 0 to about 200;
the sum of u and v is from | 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 alky! 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;
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;



Z' and Z2 are independently selected fromthe group consisting of
hydrogen and al kyl groups of froml to 4 carbon atons; 6 WO 02/ 068752
PCT/ USOSYQAEEB752 2 AUG 2005 vy is from1l to about 1000; 2CT8US02/04870 t O
about 2000; the sumof y and z is fromlto about 3000; Dis selected from
the group consisting of hydrogen, substituted or 5 unsubs%%ﬁu&é&%d -C12
hydr ocarbon noi eties, ORl4, and noieties of the fornula: (Cop)\ ~(OR s)3
Si tR). R10 and R15 are independently selected fromthe group consisting
of "hydrogen, 10 substituted or unsubstituted Cl-Cl2 hydrocarbon

noi eties, and OR1$; R', Rig, R13, Rl4, and R16 are independently sel ected
fromthe group consfrem htp abwhit OMGE6 hydr ocarbon noieties; nis 1, 2, or
3; and ais 0, 1, or 2. 15 B) providing a catalyst suitable to the

aqueous enul si onziHabmd {d aHLP®Ie @ condensation reaction between
conpounds 1), 2), and 3); C) mxing the aqueous enul sion and the catal yst

to forma m xtur i o APRAE Ak JPdhokhiiGog, O the textile: and

D is selected from the group consisting of hydrogen, substituted or

5 unsubstituted C,-C,, hydrocarbon moieties, OR*, and moieties of the formula:

(CHH,,,)\S_ - (OR! 6)3-1
i

(R,

R* and RY are independently selected from the group consisting of hydrogen,
10 substituted or unsubstituted C,-C,, hydrocarbon moieties, and OR®;
R, R, RY, R, and R are independently selected from the group consisting
of C,-C; hydrocarbon moieties;
nis 1, 2, or 3; and
ais 0, 1, or2.
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.



E) heat treating the textile to forma condensation reaction product of

conpoun 0 of 1), 2), and 3); whereby the textile has enhanced

dur abi | i%??%@f%r repel | ency, and softness. 7 WD 02/ 06873FXT/US02/04870

PCT/ 1JS02104870 2 2 AUG 2045 As enpl oyed herein, the terfz" QEXZEU.EI e" is
intended to include within its scope both textile fibers re textile
fabrics. BRI EF DESCRI PTION OF THE DRAW NG Figure 1 is a bar graph show ng
the AATCC spray ratings of water repellant finishes 5 on 100% cotton
twll fabric with an add-on of 1.5%silicone, based on the wei ght of the
fabric. The processing conditions were 105 C for five mnutes for drying
and 165 C f &8s emplayedihareine the teon "teytileh i intBEkoRbAAtiGle @ithifHE RBRE BHRRED
EMBODI MENTS 10 The conpositions enployed in the practice of the present

i nvent fertile fibprsaindaexileltdhried, t he formula: Al (SI [RI]20)u(SI CR2] CE]
0,,,Si(R3)2A2; 2) a conpound of the formula:

the or oup consi st i ng. Sl DESCRIBTIONOF PTHERRATIING) 7, pe ected Trom
120y(S H E%IguOJ)eZlSils(a%9 %rza%h shg\?nctjlg tEg AE&OT Cogpi}g; rﬁ:{ngg 2?’ wfagerr rlr'léj;e?l:ant finishes
5 on 100% cotton twill fabric with an add-on of 1.5% silicone, based on the weight of the fabric.
The processing conditions were 105° C for five minutes for drying and 165° C for five minutes
for curing.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The compositions employed in the practice of the present invention comprise:
10 1) a compound of the formula;
A'(SIRL0),(Si[R*I[E]O),Si(R),A’;
2) a compound of the formula:
BY(Si[R*L,0).(Si[R’][G]0),Si(R*),B’ and
3) a crosslinker selected from the group consisting of:

15 a) compounds of the formula:

Z(Si[R,0)(SHIR"]0) Si(R®),Z’; and

b) compounds of the formula:
ORM
R'“—si—D
20 ORY

wherein



conprise: 15 ORIl 20 '0 RS -D1 ORI 2 wherein 8 WO 02/ 068752

PCT/ US02/ 04870 2 2 AUG 2005 R, R2, R3, Rd, R5, R6, R, R8, and RO are

i ndepend¥@ L6838 ected fromthe group consisting of al kyicTauseapss7ef from
Ito 4 carbon atons; E is a nonoval ent organi c group conprising at | east
one epoxy group; A3 and AZ are independently sel ected frofmhZAls Hioup
consisting of alkyl groups of from 5 1 to 4 carbon atons and nonoval ent
organi c groups conprising at | east one epoxy group; u is an integer from
| to about 2000; v is an integer fromO to about 200; the sumof u and v
Is fromlto about 2200; Gis selected fromthe group consisting of

0 oUp Lonsi Stimg GF 2l kol " oY ovma ey s REDGIART, sleaf REh{Hhe BIUE C,

and 2l kdGtingof Sl Brbllls S Hon! 1 &7 LabSa RO 1000
E is a monovalent organic group comprising at least one epoxy group;
Al and A? are independently selected from the group consisting of alkyl groups of from

5 1to4 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;
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 I 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:



x is an integer fromO to about 50; the sumof wand x is fromlto about
1050; 15 7' and ZZ are independently selected fromthe group consisting
of hydrb‘b%??’%?ﬁaszal kyl groups of from1l to 4 carbon at onsPCT/USR/HE®M | to
about 1000; z is fromO to about 2000; the sumof y and % is froml to
about 3000; 20 Dis selected fromthe group consisting of R n,
substituted or unsubstituted C - Cl2 hydrocarbon noieties, ORl4, and
noi eties of the fornula: 9 WO 02/ 068752 PCT/ US02/ 04870 2 2 AUG 2005 (CnH
) , ORB3 a Si Rl and R's are independently selected fromthe group
consi sting of hydrogen, 5 substituted or unsubstituted C-GC 2
hydr ocarbon noieties, and OR; R', Rl2 , R 3, Rl4 and Rl16 are
i ndependent |y sel ected fromg fe)grou (@;{lf)§i sting of - C6 hydrocarbon
moieties; nis 1, 2, or 3; and a8 0, 1 or 2. 10 A condensation
reaction product is forned that w |I inpart the desired properties to
the textile when the conpounds havi®ly, the particular functionalities and
the crosslinker are reacted with the catal yst and cured. Additional
conmponents can be added to the conpounds and crosslinker which can
conpri se oRMeandRI*ysé indsparrienild bdledded BbinhBs EroupeconfiSiey 6@ drogen,
5  substituted or unsubstituted C,-C,, hydrocarbon moieties, and OR™;
RY, R¥, R¥, R, and R* are independently selected from the group consisting of C,-
C; hydrocarbon moieties;
nis 1, 2, or 3; and
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

10



functionalities. 15 Aqueous emnulsions fornmed fromthe foregoing

conposi tion and a catalyst, when applied to natural or synthetic textile
fibers MUOYUBI2: substrat es, provide excellent |evels oPCTUSIEI4870

repel | ency, softness and durabi lity. It is preferred that corrpounds 1),
2), and 3) have nol ecul ar wei ghts of about 100 to about;’z} @ and
nore preferred, about 1000 to 100, 000. 20 10 WD 02/06875 P /USOZ/ 04870
2 2 AIf 2005 In the above-described structural forrmulae, R, R2, R3, R4,
RS, R5, R7, R, and R9 are independently selected fromthe group

consi sting of alkyl groups of from1 to 4 carbon atons, i.e., nethyl,
ethyl, n- prm}iéabm%oaéseﬂuéd tﬂrcﬁual% 56 JUL KE RISREC RURY b buty'
Preferably, R, > , l,nl'l?7 "RB; Kér%j lglf% *al f%’el&ga , nore

a1 cdifeetnlie giwﬁu%"“ﬁ%mmsv% R i et I

conS|stlgg%§Y ieties of the structural fornulae: H CH2 10 and mhereln
RL7i s & lestyls tiprepyluiseprosy!, arbytibdsotutyletecduldfind tent-dutyl. Brefirably,
met hyl ene, et hyl ene, Eropylene phenyl ene, chl oroet hyl ene,

{1 our G Ry RGRY, RORSRLIRY BARP are alCHRGABCHIAES Preferablf-ANKAASIYM CH3) OCH2CH2
or -CHZCHZOCHZCHZ- A" and A2 are independently selected fromthe group

consi sting Bis nksibvakr WhSantt grolip Bdmprising at least one epoxy group. Preferably, E is

selected from the group consisting of moieties of the structural formulae:

17 RY
~ R\C—--CH -~
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,OCH,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, n-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



15 1 to 4 carbon atons, i.e., nmethyl, ethyl, n-propyl, isopropyl,

n- butyl |, sec-butyl, and tert-butyl, and nonoval ent organic

gr oups %@%ﬁ% at | east one epoxy group, preferably ofPCHSOKO4RTY
described for E above. Values for u preferably range from about 10 to
about 1000 and values for v preferably range from about 11 AUEBBYt 20.
20 Gis either hydroxy or al koxy. Wiere Gis alkoxy, it is preferably
al koxy of fromone to four carbon atons, e.g., nethoxy, ethoxy, propoxy,
but oxy, and isomers thereof 11 WD 02/068752 PCT/ US02/ 04870 2 2 AUG 2045
B' and B2 are independently selected fromthe group consisting of alkyl
groups of fBband B? are iddegmnbenlyatiectsd fiomethe grartphyonsistighyf alkyl-gpo@y/of from

i sopropyl, n-butyl, isobutyl, sec-butyl, and tert-butyl, hydroxy, and

| k | Iy | kdond S u g
al koxyy t¥\iehdoBlatdnsl/ix!, n%%hﬁ,r&h;g, %?@%H?B@?’Eréﬁ‘%&@?hpr% 6@& ka%y. £

fromone to four carbon atons, ‘e. Xy, butoxy,
and is t hereof . al ues,,f or refesabl y range fram about 20 t
bout - BOBOTHRAPRLand A Rbss Duneek 25305t B B8 ey B3 prereBlpaniatiany ok
and X2 _are independently selected fromthe group consisting of hydrogen
and al fegm ongite fpr carban aipms, e, methaxy sthoxy,arepoxYy, butommomemsngeqeo ;

n- propyl, isopropyl, n-butyl, isobutyl, sec butyl, and tert-butyl. 10

Vabues for Valeeforraipleferablygengefrom alisaul0 t6 ab@hG00 ahd Qalaesiforad preferitdy z
preferably range fromabout 10 to about 500. Conmpound 1) is

advant gggeHainyzePs &5 8ut'10. t he aqueous enulsion in a range of from about
1 to abolt 95 w.% preferably fromabout 10 to about 60 wt. % based on

the total &ew G g;e i gpeﬁge%%&ggte& }'r’omzt%)é glaf)r!l% c%)n'sisting of hydrogen and alkyl
groups of from 1 to 4 carbon atoms, i.e., methyl, ethyl, #-propyl, isopropyl, #-butyl, isobutyl,
sec-butyl, and zert-butyl.

10 Values for y preferably range from aboutl to about 100 and values for z preferably
range from about 10 to about 500.

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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15 Conpound 2) is advantageously present in the aqueous enulsion in a
range of %om about 1 to about 95 wt.% and preferably, fromabout 5 to
about S58PHBRised on the total wei ght of the conpound®CIygso2jp487and 3).
Compound 3)a) is advantageously present in the agueous ermulsion in a
range of from about | to about 60 wt.%and preferably f7aman#dt | to
about 40 w. % based on the total - 20 wei ght of the conpounds 1), 2), and
3). 12 WD 02/068752 PCT/ US02/ 04870 22AU52055 Conpound 3)b) is

advant ageously present in the aqueous enulsion in a range of from about
0.1 to about 40 wt.% and preferably from about 0.1 to about 20 wt. % based

on the tot aCompeingi3)bpfs ddbantSERaY PrSertin thd) aqueBiss dhuls) %Hatrgiﬁe of from.

conpositions of the present invention are used as textile co ngs,

cat al Yahlout 8 1 f r ui tabl t al i ngl.ude aci.d

cat al ystblélF éxtgr?gfﬂgtsﬁi)‘?yéyu%ﬁ Pﬁ%?‘g*&éfﬁ’éﬂ‘ é@?%%-fﬁtm,&amﬁﬁe%% thejtatal oy
to, the.ngt salts of acids, such as zinc nitrate, alum num sulfate,

zi rcoﬁ’f’ﬂgﬁ'a‘gjép%f’%mﬁﬁ’““ﬁi)) 73’&@&5@, and metal halides. Cther catal ysts

i nclude zinc chloride, nmagnesiumchloride, and al um num chl oride. Metal

soaps, suchWhen thermonipositibyd diithe pessnt invediitianel ised aslidxeily edatingg adatalyst
di butyltin diacetate; non-polyneric anhydrides, such as tetrapropenyl 10

sugci ri§ preﬁé"rﬁ)i? prédent. Bnitable titalydts ird e aeRNA Ay, eEﬁdnﬁ@si ﬁf%%k%%ﬁlﬁ&

suitable catalysts in the practice of the present I on.

ot 2GRkt L ] s AL T A o 3980 o
SCAE MY RS R P T N
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

Rll

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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15 a separate aqueous enul sion. Were conpound 3) is of the structure 20
it is prg sg&ﬁg hat the silane contain at |east three al koxy groups in
order to v a suitable crosslinkable silicone intermBGTAIS82/04870 WO
02/ 068752 PCT/ US02104870 2 2 AN 2005 Exanpl es of such sil anes include,
but are not necessarily linited to, methyltrimethoxysilank? AUb 1003

met hyl tri et hoxysil ane, ethyltriethoxysil ane,

met hyl pent anet hoxydi si | yl et hane, tetraethoxysil ane,

cycl ohexyl tri et hoxysilane and nmnethyltripropoxysilane. 5 An aqueous

enul sion of the conposition of the present invention can be prepared by
hi gh shear Examnplesof sech silahesdinciide, But areoncy aeckssdrity inte®@to, 0f water with
conmpounds 1), 2), and 3). Surface active agents, so-called enulsifiers,

Known bifinditionSfieohahy iSeBdadlaie ohiifieRguRguR, ol i on. The surface

active agents used 1n the prepardtion o ueous enul si on incl ude,

but 1 re not limted to 1) non:ionjic surface active agents, such as
pol yox&'«?ﬁ !lfﬂ“u i engthgY]ﬁ‘i}ﬂg?, tﬁ%??BWélIW} ‘é‘f?ip exylinn edffier s,
sorbitan fatty acid esters, glycerine fatty acid esters, and the |ike; 2)
ani oni Bethyltriptopoyysilage agents, such as sodium lauryl sulfate, sodium
dodecyl benzene sul fonate, sodi um pol yoxyet hyl ene et her carboxyl ate, and
thé Iike; aAdajbed)s ennilsioniof tirudnisitivatof it presunt tnvefitisiiicasbedptapREdBy Y
amoni um salts and the |ike.

high shear mixing or agitation to give a good mixture of of water with compounds 1), 2), and

3). Surface active agents, so-called emulsifiers, known in the art, can also be added to the
aqueous emulsion.
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 sutface 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



In order to obtain a stable aqueous enul sion of the conpounds 1), 2), and
3), it is referable that at |east 50 wt. % of the total anount of the
surf ace "RP ’Qﬁé"sazgent IS non-ionic or a conbination of ndACWuSRO4sETarf ace
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 synfggefctive 20
agents can be used either singly or as a conbination of two or nore

ki nds, as determned by one skilled in the art. 14 WD 02/ 068752

PCT/ US02/ 04870 2 2 AUG 1005 The anount of the surface active agents used
in the preparation of the aqueous enulsion should be in the range from

about 5 to Theahoddtbihe hirfdey avvddentsREQT BItAY bephrafith oﬁﬁﬂﬁgugblfso about
50 parts by weight, per 100 parts by wei ght of tﬁe total anmount of the

conponghit t ' ar at.ion_of ueous
emul si ons§8 %%ﬁn%ggﬁgﬂaffﬂée g; : %g?\%i%g@ alg E‘é{uf@ ﬁ%%%geﬁﬂgﬁep{eger%ﬁy, OB t her
an oil i nfgv?tel% % | si o?) or .ag,wate A n-oLI enul si.on havi ng good
st abi |‘1be. hARGHE VRS 0 W B tPag$ by Rieiht ohthe tatabampwntofghe ange of
from about 20 to about 2000 parts by weight, preferably fromabout 100 to
about ®gwopamss by weight, per 100 parts by weight of the total anount
of the compounds 1), 2), and 3). 10 The aqueous enul sions can be prepared
by5nmer el y rThe digown&f agitéraised th the HrepariEion e aquedus emikRis 3PEMA cYMnHE‘cli)E‘
stirrer, such as a honom xer or honogeni zer. Conpounds 1), z‘)’ an 3),
surfa 4V, t . ' her iLnto a

[ 865 oA deRdnarBl i ofiher S DINE ot BHUISER of BB Thral) © 3y

vessel “1 n a’specifi amoun p(
e e S B ol AT by St B of

from about 20 to about 2000 parts by weight, preferably from about 100 to about 500 paris by

weight, per 100 parts by weight of the total amount of the compounds 1), 2), and 3).

10 The aqueous emulsioné 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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15 active agent(s) of the oil-in-water or water-in-oil type are easily
obtaine$ﬁ59/&&9 | de the desired performance as a fiber/fabric finishing
agent. The Tength of time for agitation depends upon t hPGRVSAIOMBTY ¢ he
interfacial properties between the conpounds, the surface ?étixi agents,
and water. Commercially avail abl e agitation apparatus are A |9%
available for this purpose. 20 15 WO 02/068752 PCTfUSO2J04870 2 2 AUG
2005 The aqueous enul sions of the present invention prepared as descri bed
above have excellent stability in storage, upon dilution, and when

subj ected to nechani cal shearing force. They can be diluted with water
to a desir efheaquepus emulsions pfithempesentinvention preépatedrasalesdriiediabové hastei | € by
sprayi ng, dipping, padding, kiss roll, and the |ike. Renoval of any

ex Ces Sex¢elidnt sbiliby iaborage, apoh UGG Ynd S B sibjdERatb SnechBTCAl shgﬁgl(% force.
y

separator, or the like to control the amount” of |iquid abso

textil h QG Qﬁj ar i th t. . Dependi upon the
parti C’glfeg?f a%{g)@(%ﬂ ﬁf’ewbel ngg{e?gél?g : e\%‘\kg%thve(}y‘ﬁ/eﬁ ﬁggdj %‘psptﬁeﬁgrof’g’r ﬁ@ﬁeﬂ/ﬁ‘{kﬁbﬁ\ at, the
tenperature is usually in the range fromabout 70 C to about 180 C, and
the t | FEilE DY semyingdippioe, Badding. kiss toll, andihe e Remevalof any easess empisan of
excessive enul sion, subsequent heating to pronmote 10 curing is normally

r efjui rasd be@chieved byansing & mapglp coeatrifugal sepaeaton or e likertgeohtrohthelamouni ap C
to about 200 C for about 1 to about 30 m nutes. Upon curing, the

resul tiid S536ARA D thO textiR! Diyiidg daliBa effsctsiivik ol WithoulWdag! DeptflilEfon and

softness to the textile. The anount of the aqueous emul sion that™ a
textilyg

(7L TSR 8 SRR o g
usually in the range from about 70° 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 sofiness 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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15 It may be desirable to prepare an emnul'sion having a hi gher pol yner
cont ent Vk@ order to reduce shipping and/or handling costs and then to
dilute tHRY%¥MH" on with water | medi at el y prior to use.PCIfES00¥870er
content of the aqueous enul sions of the present invention typically
ranges from about 10 to about 80 wt. % preferably, abouf 28& #labout 40
wt. % based on the total weight of the aqueous emulsion. 20 16 WO

02/ 068752 PCTI US02104870 2 2 AUG 2005 Ot her additives typically enpl oyed
intreating textiles can be included in the enmul sions or applied
separately to the textiles. Such additives can include, for exanple,

dur abl e pr eS%heradditives typigally gmployed instreating texsideswcan ibe éxcluded i the ietmisionsat er
sol ubl e pignments or dyes, fragrances, fillers, pH adjusters, and

ant i f canappiied seépaietlgatrlétextiled hSudtiiRinies @MV IngiuaBSfof BXIMpIS IdRFhb unds
1), 2), and 3) and a catal yst are useful as finishing treatnents for

fabri navd [ : i I i natural fibers

syt ooy pap Salalya pl B Rls o bspldhs St MR idBleHistr i Radizpees.
repellgncy is i.nparted,to.the textjles conprising synthetic fibers, such
as pol@geé%cé’;[',fa‘ilg&%si and w#werapaa?fjam@nd the like, as well as to
textiles conprising various kinds of natural fibers, such as cotton,
sifk, and aquepus emasingicamptisiag sempouwrsisdiad)s ashd) anil atdatalyst erearseful
invention. Materials that can be treated include filanents, rovings,

t hr eads, finighitgtreatthens forQbEEs Hahig vasioukyipbs 6f FHenS inchitiing Afturkl ffers,

Furthernore, the conpositions of the present invention can al so be

5P| ntk LA Ieor 1ol SRR N3 BOALSETWh ,
fror e t%:?ﬁl%?ggxﬁgrri]stingf gy%%etm%eﬁb]::l%l, Lu%Y'\njaQ %oﬁr)égtgg lagrsy!ic, 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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17 WD 02/ 068752 PCT/ US02/ 04870 2 2 AUG 2005 EXAMPLES Tests Water

Repel | e Test Method 22-1996, Water Repellency: Spray Test) 5
The evalr\ﬁgtolﬁlgﬁs of water repellency of textile fabric was 5‘5’{@%{3%?3
according to the cited AATCC standard Spray Test nethod. A sl?ﬁr,\ﬁ rating
of 100 means no ticking or wetting of the upper surface (Hesh br
repellency). A spray rating of 90 neans slightly random sticking or
wetting of the upper surface. A spray rating of 80 neans wetting of upper
surface at spray point. 10 A spray rating of 70 nmeans partial wetting of
whol e of upper surface. A spray rating of 50 neans conplete wetting of
whol e upper surface. A spray rati EXAMELB®ans conplete wetting of whole
upper surface and | ower surfaces. Water Repellency Durability Test The
durability of water repellency of textike fabric was eval uated by
measuring the 15 water repellency of the textile fabric after being

washed according to the AATCC Gu{ﬁg i St andar di zati on of Hone
Laundry Test Conditions (AATCC Tec?r{i%gf:u%{}giual p. 362). Better

rating i th hi gndAATEE Hesttiston Sor SR Nates Repplenericsniey TR of | owi ng
conpositions, as well as the tables, all 20 neasurenents relating to the
i ndi vi dual dbesvaluation of water tepsitendy oftextile fabrivfwagrrenormed essording to the
cited AATCC standard Spray Test method.
A spray rating of 100 means no ticking or wetting of the upper surface (best water repellency).
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 \#etting 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 repeliency 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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i ndi cated ot herw se. 18 WD 02/ 068752 PCT/ US02/ 04870 2 2 AUG 2005 Exanpl e
1 Prem y@@ @Ese_},ns of epoxy pol ysiioxane with viscosity of 6000 cPs and
epoxy co A of 1wt % (C20), 3.4 grans of Tergitol (r) REGFESR/m8m 2. 9
grans of Tergitol 15-S-15 in a 100 nm plastic mxing vessel at noderate
speed (- 400 rpm for 15 mnutes. Stir at a speed high 5 EQ%F%B@-- 600
rpm to generate a small vortex and, within each 10 m nute~interval,
slowy add 10 granms of water, 4 grans of water, 10 grans of water, and
the final prem x of 44.4 grans of water / 0.3 gram of propylene glycol /
0. 05 gram of sodi um bi carbonate. Add the water at a rate such that the
mx is able to absorb it. Mx for Bgamgfifional 10-15 mnutes. This
should result in a mlky and stable enulsion, with a viscosity of 20-300

cPs that ispsimiia % re.-th epday., Add 10 grans
of phosphoric acid 5’-13% %@ﬁggﬁg@éﬂ &[%Wsﬁ%m eq?ﬁhogpc?ﬁ’sﬂéﬁa §pexy content
applicagion the, fabric. .19 0 68752 PCT/ US02/ 04870 2 2 tUU 2005
Exanpl §f E%%MB? & F‘&ﬁﬁfiﬂ%\a@aﬁé&? ¥id 59 grampat Tergapl 196- 1500 aaldg
hydroxyl content of 1.5 % (O13), 1 gramof Tergitol TWN-6, and 1 gram of
Ter gi t 8 PRpticyising vessedat mpodesktespeead (m460mgm) farskemimites Btirrad a 8pegiditigh ( -
400 rpm for 15 mnutes. Stir at a speed high enough (- 600 rpn
5  enough (~ 600 rpm) to generate a small vortex and, within each 10 minute interval, slowly add
10 grams of water, 4 grams of water, 10 grams of water, and the final premix of 44.4 grams of
water / 0.3 gram of propylene glycol / 0.05 gram of sodium bicarbonate. Add the 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
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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5 to generate a small vortex and slowy add 16 grans of water. Add the
wat er agy (?Mf%?such that the mx is able to absorb it. Mx for an
addi ti ona 2 minutes. Sl oWy add a final 47 grans of PeHVERA#E0: he
m xture and m x for additional 10-15 m nutes. This should égﬁgh@ﬁl n a
m | ky and stable enmulsion with a viscosity of 20-300 cPs & 'S stabl e
at 55 C (130 F) for nore than one day. 10 Exanple 3 Prem x 40 grans of
silanic hydrogen fluid with a viscosity of 30 cPs and S1H content of 350
cc H2/g, 1 gramof Tergitol TMNH6 and 0.6 gramof Tergitol 15-S-20 in a
100 M plastic mxing vessel at noderate speed (- 400 rpnm) for 15
mnutes. Stir at a speed high enoEghmpie 00 rpm to generate a snall
vortex and slowy add 58.2 grans of wa er Add the 15 water at a rate

such that tHemm 'F%nﬁtg @Q& r f jonal  10: 13

m nut es. Th]%i}g shgc()su resﬁflﬁlﬂl L CE& Oc aﬁﬂ ﬁgll%éc& ??r\%nf ﬂpﬁg %

Vi Sco f 20-300 cP tabl e 5 130F) for nore than one
day. 3@}%? ﬁﬁg@@%miﬁmﬁ /EBGF c%) L méplastiomivng 35
grans of _am nopol ysil oxane with a viscosity of 3500 cPs and an am no
cont eritesssi atgnodegpte®peed(s, 409 rpnarfor bF Miuted. (St)r 25 @3Ppsechhigh nqughr(s 600 rpm)
Tergitol 15-S-15in a 100 mM plastic mxing vessel at noderate speed (-

409 r pojgeheratel smaliuiortex abd isfowdy add 36 gRndbORater, eﬂﬂd'ﬂ'ib ﬁater 20 ratdfhkcht O
generate a small vortex, and at 10 mnute intervals, slowy add 3 grans

o vl TR 53 B RO 0Byl Sy QA7
10-15 grrnanrllsuaiEe v%atel:r po' t%e%%%%lrg and u I'or agdmonal 1‘6 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.
10 Example 3
Premix 40 grams of silanic hydrogen fluid with a viscosity of 30 cPs and SiH content
0f 350 cc H,/g, 1 gram of Tergitol TMN-6 and 0.6 gram of Tergitol 15-8-20 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.

20



and stable enulsion with a viscosity of 20-300 cPs that is stable at 55 C

(130 F)XJ@@I&B{% than one day. 10 Exanple 5 Prem x 3.1 grans of
Tween(r). , 0.°8 gram of Atnos(r) 300 and 2g of water i RCI/USOH048MG

pl astic m xi ng vessel at noderate speed ( 400 rpm for 15 m nuten\‘. Stir
at a speed high enough (-- 600 rpn) to generate a small vdrAtibd iﬁnd
slowy add_39 granms of zinc octoate (18% Zn) and m x for additional 15
mnutes. Slowy add a final 57.1 granms of water to the m xture. 15 Add
the water at a rate such that the mx is able to absorb it and mx for
additional 10-15 mnutes. This should result in a mlky and stable

emul sion with a viscosity of 20- 30Example 4 Exanple 6 M x 78 grans of the
product of Exanple 2, 10 grans of the product of Exanple 3, and 12 grans

of the prodtetnio35 paatsdfantindgblsildltheWitiPs %Eéﬂ@f&kgl?%yfﬁﬁ% xkd;‘) derate

speed (- 20 400 rpm for 15 mnutes. This shou res In am and

T USRBH 52 % OB M ot o016 3902 555 apne of Trinton 356113im

ohos p? il P8 B Ressel P aposd -AORTOmHESRS . ok ahajspeed bigh ot
noderate speed (M 400 rpm) for 15 mnutes. This should result in a mlky
antl seaosh Ogpan) toigeneratess smalbastexyarat 2t A0 AbtedRervalsy siowlyeadd Ngramd 5
grans of the product of Exanple 1, 45 grans of the product of Exanple 2,
and  of water, 6 grams of water, and a final 51 grams of water. Add the water at a rate such that
the mix is able to absorb it. Mix for an additional 10-15 minutes. This should result in 2 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 5
Premix 3.1 grams of Tween® 80, 0.8 gram of Atmos® 300 and 2g of water in 2 100
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 m! 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 grans of the product of Exanple 5 in a 200 ml plastic m xing vessel at

noder at - 400 rpm) for 15 mnutes. This should result in a mlKky
and stag\ré%gﬁ&"éﬁ on with a viscosity of 10 20-300 cPs. ERGHPB&/®G8T x 13

grans of the product of Exanple 1, 14 grans of the product oz Eﬁﬁg@be 2,
2 grans of the product of Exanple 3, and 2 grans of the pro 3 d
Exanple 5 in a 100 M plastic mxing vessel at nobderate speed (-. 400
rpm) for 15 minutes. This should result in a 15 m | ky and stable enul sion
with a viscosity of 20-300 cPs. Exanple 10 Agueous enul sions of the

or ganopol ysi | oxanes in Exanples 1-4 and 6-9 were applied to 100% cotton
twill cloth by pad/dry process. Th&zxdmpled conditions were 105 C/ 5

m nutes and the cure conditions were 165 C/ 5 mnutes. The silicone

sol id cont etdix 30gsas ofittieloditt bEBKimpeR] 00 kranB e PRIIRCCHELRIIEY. 2

1.5 % The water repellency evaluation waS based on the test nethods
descri pg b i iqure 1. .22 WO 02/ 068752
PCT! USSR AT PRoPHTR AoBE A Raft SRl s 20D ol ik mile YPuebpiamatiere
epoxysiliggn siJanals,. and si] api hydr ogen fl ui ds_ ( Exanpl e 9)

pr ovi dweﬁﬁ-?*ﬁ? {l?"&} ?‘E 3'15:;{9"“}"&?1 i’b’sépmﬁéeess i A ity apd ﬁ§b§w@nomth a he
best water repell enccésresul ts anong all the enmul sions tested. Exanple 11
5 Aqueviseositidf 30-3A9 cBS. t he or ganopol ysi |l oxanes in Exanples 1, 4, and 9

were applied to 100% cotton twill cloth by pad/dry process. The drying
conditions were 105 C/ 5 mnutes Example 8

Mix 45 grams of the product of Example 1, 45 grams of the product of Example 2, and
10 grams of the product of Example 5 in 2 200 ml plastic mixing vessel at moderate speed (~
400 rpm) for 15 minutes. This should result in 2 milky and stable emulsion with a viscosity of
10 20-300 cPs.
Example 9
Mix 13 grams of the product of Example 1, 14 grams of the product of Example 2, 2
grams of the product of Example 3, and 2 grams of the product of Example 5 in a 100 ml
plastic mixing vessel at moderate speed (~ 400 rpm) for 15 minutes. This should result in a
15 milky and stable emulsion with a viscosity of 20-300 cPs.
Example 10
Agqueous emulsions of the organopolysiloxanes in Examples 1-4 and 6-9 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
20  fabric weight (BOWF) were céntrolled at 1.5 wt%. The water repellency evaluation was

based on the test methods described above. These results are shown in Figure 1.
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and the cure conditions were 165 C/ 5 mnutes. The silicone solid
contents _based on the fabric weight were controlled as 1.0 w % 1.5 wt
% and VR8T %kspectively. The water repellency and diCaniSo2y870

eval uati ons were based on the test nethods descri bed above. These 10

results are shown in Table |I. The water repellency resmti&%l@t@ ted
100% cotton twill fabric with the product of Exanple 9 p e ch
better durability by washings than those of Exanple | and Exanple 4. 15

20 Table | I [ t.y ngTest .Results on 100% Cotton Twi |l fabric
whth Vater SEnOPY SRebprRlonte CopsaR AT emBicones plandls i mtenis
Standayd) 2 ) 051020 (BOW) ( Ex. 9Ex. |Ex.4Ex. 9Ex. 1Ex. 4Ex.

9EX. | Eﬁy pgendiyidy ErampleDproadaiosostizopepoating of 10DBIFROEEHERS SHRMSHN0
2958575857550855050F85j 00 (1) Processing Condition: 105 C/ 5 mn for

dryi ngtharbest bdieGepelfenty restiley ansong dlicthe erdeMbns Raggd on wei ght of fabric.
| 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)
BOWE)® 0 5 10 20
Ex9 |Ex 1 [Ex4 |Ex9 {Ex1 [Ex4 |Ex.9 |Ex.1 {Ex4 |Ex9 (Ex 1 |Ex 4
20 1 95 | 75 | 65 | 80 | S0 | 50 | 70 | © 0 | 70 0 0
1.5 100 ( 80 | 70 | 85 { 65 | 50 | 85 | 50 | © 80 0 0
2 95 | 85 | 75 {85 | 75 { 50 | 85 | 50 | 50 | 85 0 0

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

@ BOWF: based on weight of fabric.
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23 WD 02/ 068752 PCT/ USO02 /04870 2 2 AUG 2005 In view of the many changes
and nodi f ﬁf'l LIS that can be made wi thout departing fromprinci
underly| ng & nvent i on, reference shoul d be made to t hePEHHa%RNS °c| ai s
for an understandi ng of the scope of the protection to be af forded the
invention. 24 2 2 AUG 2UC5 CLAIMS What is clained is: igﬁfgsz [t,5| on
conprising: 1) a conpound having an epoxy functionali ty of (gr mul a:
A(S [R ] 20"(SI[R2] [E] OvS i(R3)2A2; 2) a conpound havi ng an al koxy
functionality of the fornula: B 1(Si [R4] 20 - (Si [ R9] [G]O) Si (R6) 2B2; and
3) a crosslinnker sel ecte romthe oup consi stjng a) conpounds of
the fornul a* V‘?’Pé#[ Clﬂ" at(omgﬂzazzanhwaﬁwathnpbdmam t he
formula: OR' Rl Si OR 2 vvhereln

from principles underlymg the invention, reference should be made to the appended claims for

an understanding of the scope of the protection to be afforded the invention.

24



Rl, R2, R3, R4, R5, R6, R7, R8, and RO are independently selected from
the group consisting of al kyl groups of from1 to 4 carbon atons; Eis a
nonoval ent organi c group conprising at | east one epoxy group;-z,?\'hugqmﬁAZ
are independently selected fromthe group consisting of al kyl™ "groups of
froml to 4 carbon atons and rmno@l—f‘%rwsor gani ¢ groups conprising at

| east one epoxy group; u is an integer froml to 2000; 25 2 2 AUG 2005 v
is an i ?srcl%jh%ﬁ]ig to 200; the sumof u and v is from1 to 2200; Gis
sel ecte romtihe group consisting of hydroxy and al koxy; Bl and B2 are

i ndependently selected fromthe group consisting of alkyl groups of from
1 to 4 garbop @nfimBitionkdaipskingand al koxy; wis an integer from1 to 1000;
X is an integer fromO to 50; g'flhe sumof wand x is from1l to 1050; Z
and Z2 are independently selected fromthe group consisting of hydrogen
and al kyl grdups efcompoundhivinglarcepolsy furactionslity pf it formmtal to 1000; z is
fromO to 2000; the sumof y and z is from1 to 3000; Dis selected from

the group consisting of ,hydrogen, substitut unsubstituted C-C, 2
hydr ocar bon i eti es, &ﬁile%du(%RJE@v%megia&f or mul a:

2) a compound having an alkoxy functionality of the formula:
B'(Si[R'1:0)u(Si[R’][G]O)Si(R");B?; and
3) a crosslinker selected from the group consisting of:
a) compounds of the formula:
Z'(Si[R"1,0),(SiH[R?*]0),Si(R*),Z%; and

b) compounds of the formula:

ORll

Si—D

ORIZ

wherein

R', R%L, R, R, R, R®, R7, R?, and R’ are independently selected from
the group consisting of alkyl groups of from 1 to 4 carbon atoms;

E 1s a monovalent organic group comprising at least one epoxy group;

Al and A” are independently selected from the group consisting of alkyl
groups of from 1 to 4 carbon atoms and monovalent organic groups comprising

at least one €poxy group;

u is an integer from 1 to 2000;
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(CnHzol\ /(OR 16 Si R10 and R15 are independently selected fromthe
group consisting of hydrogen, substituted or unsubstituted Cl- E::&ZAUG 2005
hydr ocarbon noieties, and OR13; R', R 2, R13, Rl4, and R16 are

i ndependent |y sel ected.fromthe gr consi sting of C,-C6 hydrocarbon
nmoi eties; nis 1, VZ?%Fntgéerzﬁ@n‘zog"ﬁt% 2005 ais 0, 1,0r2 ;and 4) a
catalyst. 2. The conposition of claiml in the formof an aqueous

emul sion. 3. The g@ﬁ&ﬁ_g@dgﬁs%ﬂh%%zbwther conprising at |east one

surface active ag conpositiron of claiml wherein the catal yst
is selected fromthe group consisting of nmetal salts of acids, zinc

chiori de, nmagnesi @nsaBloofeh dRm e LFbupBnsERhObF KitirofPirl alRORPS

non- pol ynmeri ¢ anhydri des, and butyl "acid phosphate.” 5. The (’:o’rrpositi on of
claim3 wherein the surface active agent is selected from the group
consi sting of nonH'and B aur independentlyseleatpdriran thengroup corsistihgofatkgt i ve
agents, and cationic surface active agents. 6. The conposition of claim
1 wherein R ST9¥pS0O pnﬁﬂft,o%ga,rb%gtow,,h ,XYaﬁJaf?PiéO@fse all the sane. 7.
The conposition of claim6 wherein R, R2, R3, R4, R5, R6, R7, R$ and RO

are all methyl. jsan integer from 1 to 1000,

X is an integer from 0 to 50;
the sum of w and x is from 1 to 1050;

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 1000;
z is from 0 to 2000;
the sum of y and z is from 1 to 3000,

D is selected from the group consisting of hydrogen, substituted or

unsubstituted C;-Cy2 hydrocarbon moieties, OR'", and moieties of the formula:
(C,H,) (OR™),
PN ’
(R"),

R'% and R" are independently selected from the group consisting of

hydrogen, substituted or unsubstituted C;-Cy; hydrocarbon moieties, and OR13;

R" R, R, R™ and R" are independently selected from the group

consisting of C-C¢ hydrocarbon moieties;

nisl,2,or3;
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8. The conposition of claim1 wherein Eis selected fromthe group
consisting of noieties of the structural fornmulae: 17 H CH 2pmglq_[][]5
wherein R17 is a divalent substituted or unsubstituted organic group. 9.
The conposition of .claim]l wherein 3)b) is selected fromthe group
consisting of mefAyPthionadt Mskysilane, nmethyltriethoxysil ane,
ethyltriethoxysilane, nethylpentanethoxydisilylethane,

t et r aet hoxysi tane c%%\,f' Phexyl triethoxysilane and nethyltripropoxysilane.
27 2 2 AUG 26 5 18. )Sr'ocess of treating textiles conprising the steps
of : A) providing an aqueous enul sion conprising a conposition conprising:

1) a coppoungnBayhpesiadh 6P | ¥ fORRbE A adifeolid\GmhiRfomu! &:
A(SI[R]20,(S| ][lE]O)" S (R3)2A2; 2) a %‘g‘r}"ﬁoﬂﬁﬂ ﬁg\giung an al koxy
functionality of the formula: B (SI[R4]zOWMSI[R5][GO),,Si (R6)2B2; and
3) a crdssli Tketompbgtéed! ¢laian? fireheg conprisiog ai leist 0@e elirfaceartie®npounds of
the formula: Z (SI[R7]120y(SIHR8] O, Si (R9)2Z2; and b) conpounds of the
f or mul 228940

4. The composition of claim 1 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.

5. The composition of claim 3 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.

6. The composition of claim 1 wherein R, R R, R R, R® R7, R®, and R? are

all the same.

7. The composition of claim 6 wherein R[, Rz, R} , R4, Rs, Rﬁ, R7, R® and R9 are
all methyt.

8. The composition of claim 1 wherein E is selected from the group consisting of

moieties of the structural formulae:

wherein R is a divalent substituted or unsubstituted organic group.

9. The composition of claim 1 wherein 3)b) is selected from the group consisting
of methyltrimethoxysilane, methyltriethoxysilane, ethyltriethoxystlane,
methylpentamethoxydisilylethane, tetraethoxysilane, cyclohexyltriethoxysilane and
methyltripropoxysilane.
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wherein OR11 | Si -D 1 OR2 Rl, R2, R3, R4, R5, R6, R7, R8, and R9 are
i ndependently selected fromthe group consisting of alkyl groQ@sAuGf208r om
1 to 4 carbon atons; E is a nonoval ent organic group conprising at |east

one epo grqup; Al and A2 are independently selected fromthe group
consi sti)iﬁ' o?‘&f)fi oh 5 te &le?F‘HﬂﬁFSl’%ﬂlﬁ SKGBFBSn atons and nonoval ent

g
organi c groups conprising at |east one epoxy group; u is an integer from
1 to 2000; 2842 2 % j E Nt . -200; .sum of u
and v is fro%)l t8r2 ,gg%iﬁ'geolsugf%gtsg@ r rﬁsﬁggg%ér}no%%ltgog’ncgﬁ 51{}‘ %Hl " of
hydroxy and al koxy; Bl and B2 are independently selected fromthe group

consi sting of al ky) graupspodid h&waig dn &fdxd faitdaAliBloTiRe foRndROXY, and
al koxy; wis an integer from1l to 1000; "x is an integer fromO to 50;

the sumof wand x is from1l to 1050; Z1 and Z2 are independently

sel ected fromthe group consﬁilé‘ii[ﬂlldsz)ﬁ(sﬁ{?ﬁ}[Eﬁ;@)}Si(R3)zA2;

2) a compound having an alkoxy functionality of the formula:
B'(Si[R*];0)w(Si[R*][G]O),Si{R®),B?; and
3) a crosslinker selected from the group consisting of:
a) compounds of the formula:

Z!(Si[R"1;0)(SiH{R?*]0),Si(R*),Z%; and

b) compounds of the formula;
OR"
R'™—Si—D
OR™

wherein

R', R4, R}, R, R, RS, R, R®, and R’ are independently selected from the group

consisting of alkyl groups of from 1 to 4 carbon 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

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

CpOXYy group,

u is an integer from 1 to 2000;
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and al kyl groups of froml to 4 carbon atons; y is from1l to 10039 IS
from0O to 2000; the sumof y and z is from1l to 3000; Dis sel bt Ellﬁsom
the group consisting of hydrogen, substituted or unsubstituted Cl-Cl2
hydr ocar bon nui et es, %ff and noieties of the formula: tCo o~\
/(OR')3-s 5i¥IREDIHFERFT Qt@29%dependent | y sel ected from the group

consi sting of hydrogen, substituted or unsubstituted Cl-Cl2 hydrocarbon

noi eties, an C@%g : 3, 4, and R16 are independently
sel ected fromihe (g)t;%Ré%d‘c’é%%%?@ﬂlﬁ?gzzﬁé’f Cl- C6 hydrocarbon noieties; nis
1, 2, or 3; and 29 2 2 AUG 2005 aisO, 1, or 2. B) providing a catal yst
sui tabl e to (IR sBRERAYDNEME T cdBREin¥b T h R B RiEalk Sk ondensati on

d glﬂ% anuégv%);y %

reacti on between conpounds C} ‘'m xi ng the aqueous emnul sion
and the catalyst to forma mxture; D) applying the mxture to the
textile; andBEpné&3nrd indegendentiyheldceedtfrdre theogrbup comisting d€alkkgl grotips eact i on

pr oduct conpounds of 1), , an ); whereby the textile has enhanced
dur abi | P?b?n\/\}ape oy %Ptpgﬁc@,’dz"%(’%a‘%‘gﬁﬁﬂégs. 11. The process of claim 10
further conprising the step of renoving an excess of

w is an integer from 1 to 1000;

X is an integer from 0 to 50;

the sum of w and x is from 1 to 1050;

Z' and Z? are independently selected from the group consisting of hydrogen
and alkyl groups of from 1 to 4 carbon atoms;

yis from 1 to 1000;
z 1s from 0 to 2000;
the sum of y and z is from 1 to 3000;

D is selected from the group consisting of hydrogen, substituted or

unsubstituted C-C;; hydrocarbon moieties, OR'*, and moieties of the formula:

(CDH%J\S' _(OR"),,
1

|

(R:s)a

R' and R" are independently selected from the group consisting of hydrogen,
substituted or unsubstituted C;-Cj; hydrocarbon moieties, and OR" :

R, R R", R, and R'® are independently selected from the group consisting
of C,-C¢ hydrocarbon moieties;

nis 1, 2, or 3; and
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t he aqueous enul sion fromthe textile. 12. The process of claim 10
wherein the aqueous enul sion further conprises at |east one surZ &lde2005
active agent. 13. The process of claim 10 wherein the catalyst is
selected fromthe group consisting of netal salts of acids, zinc
chloride, ma@ni®8iL®réhl ori de, alumnum chloride, netal soaps,

non- pol yneri ¢ anhydri des, and butyl acid phosphate. 14. The process of

claim 12 whergin the.surface. acti. ent is selected from.the roup
cons! 5t 1 ng oP non rorifteaeruBE sulebiE it adibels fisn e Lasamald v e
agent s, aaBfidenS@idn@hdtionichdéed RalpouBdILDER), and 3. The process of claim 10
wherein R, R2, R3, R4, R5, R6, R7, R$, and RO are all the same. 16. The

process of claim15 wherein R, R2, R3, R4, R5, R6, R7, R3, and R9 are
all  methyl. CQ}7. Thsingrtbe agsous emikiomabd theeatalist té-form smixtateed from t he
group consisting of noieties of the structural formulae: 30 2 2 AUG 2005
R" HCH2 \ [..0 and wherein R17 is, a diival ent substituted or

unsubst it ut egl))org&HP@D@rtgﬁ&letofh‘éteﬁPﬁé% of claim 10 wherein 3)b) is

selected fromthe group consisting of nethyltrinmethoxysi |ane,

met hyl triet h%)fySi h@ﬁ‘%reaﬁhgﬁlettéhﬁé ROX¥R! d @Gensation reaction product of
compounds of 1), 2), and 3);

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

11.  The process of claim 10 further comprising the step of removing an excess of

the aqueous emulsion from the textile.

12.  The process of claim 10 wherein the aqueous emulsion further comprises at

least one surface active agent.

13.  The process of claim 10 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.

14.  The process of claim 12 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.

15.  The process of claim 10 wherein R!, R?, R?, R*, R®, R®, R”, R®, and R® are all

the same.

16.  The process of claim 15 wherein R!, R%, R?, R, R®, R®, R, R?, and R’ are all
methyl.

17.  The process of claim 10 wherein E is selected from the group consisting of

moieties of the structural formulae:
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met hyl pent anet hoxydi si | yl et hane, tetraethoxysil ane,
cycl ohexyltriethoxysilane and nethyltripropoxysilane. 31 22 AUG 2005

RY /R”

H\ / and

wherein R'” is a divalent substituted or unsubstituted organic group.

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

methyltripropoxysilane.
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