;e3eZ1**+\ - R-"061TZ1 O PCT/ USO02/ t | ~SI 8 ORGANOPOLYSI LOXANE COVPCSI TI ON, @
METHOD OF MAKI NG EMULSI ON- FORM NG ORGANCOPCLYSI LOYANE COWVPGOSI TI ON AND METHEP

OF TREATING J}g}({(L}.E FI BER OR FABRI CF THE | NV%E'P[QI}E/U +eg Field
of the Invention "This invention r l or ganopol ysi'Toxane"
severd

conposition containing a m xture o speC| fic types of liquid

or ganopol ysi | oxanes, to enul sion-form H Ioncentrates and aqueous enul si ons
formed therefromand to the treatment of textile fiber and fabric
substrates with the emulsions to inprove such desirable properties of the
subst r at esoraaNtdFelyEIMERANR bidMPDYTEnod, SETHOE SS MAXIEE BMUARI @U FORMIARY

si gni f prEANOPAIYSARINZASET eiPe S yEIONOAMIM GETHODOOR . TRERBING! PEXTINE GfIBER €ORPFABRICAY t
The formul ati on and manuf acture of organopol ysil oxane-based aqueous

enul sions and the treatnent of natural and synthetic textile fiber and
fabric substrates with the enulsions to i nprove one or nore properties of
the substrates, in particular, their softness, are well known and well 15

devel oped technol ogies. A major challenge in the for any aqueous
or ganopol YiSA SRS RBENS M SR d for use as a tew@\\m mm“ and/ or
fabri eaé‘rnv—agm—l—s—ghe—muy of achlevmg which is to
say, COhTTEI’CI a leY;«%?l%qmeﬂgg 2 bal ance in the properties (5"f’°°d[2he fiber/fabric
substrate tre 25 given emul sion . For exanple, one enul sion

m ght provide excellent softness, but at the expense of wettability and/or
resi stance to SF“éiISImy@mtwg)relamﬁpheprgemmblyinlwﬁanﬂcglhpospxoovbld«'éniax@eii)ttemtof several

weri abiq it b ' Loel 1 owin
and 50 1 ortie Ay ot AR ERERRA fler B, 1 B e LA SRR AL Leous
or ganopol wmulsmnam prgfromand tedhe traaimeent of dexgjtsdibeiral Saboie saktirpesopdirtbé es to
textile f'ehﬁislﬁg%lmgbrvb Gucﬁld@s?ﬁaﬁ]%{%?eﬁnEs‘%ﬁhﬁ@uﬁsh@t@ﬂé"tﬁeﬂ,wéﬁﬁ111%%!1 §Jtﬁgs’s°r y

attai nnent of this can _be quite elusive herefore an object of
t he i nventingnsompeninddyiepesigrlientifopetiabdd YeixsMe conposition whi ch, when
formul ated as an aqueous enul sion and applied to a textile fiber or fabric

substrat e,2 W | bedcAplicaMg ThEErig¥edd abi ity and softness properties of the
substrate w thout, however, causing any significant or appreciable

yel | owi ng of tirge SHRRiToREd nradufacture of organopolysiloxane-based aqueous emulsions and the

treatment of natural and synthetic textile fiber and fabric substrates with the emulsions to improve

one or more properties of the substrates, in particular, their sofiness, are well known and well
15  developed technologies.

A major challenge in the formulation of any aqueous organopolysiloxane emulsion intended
for use as a textile fiber and/or fabric treating agent is the difficulty of achieving a good, which is to
say, cominercially acceptable, balance in the properties of the fiber/fabric subsirate treated with a
given emulsion . For example, one emulsion might provide excellent softness, but at the expense of

20  wetlability and/or resistance to yellowing, another emulsion might provide excellent wettability but
at the expense of softness and/or resistance to yellowing, and so forth.

Although much effort has been expended to develop aqueous organopolysiloxane emulsions
that impart a good balance of properties to textile fiber and fabric substrates treated therewith, the
satisfactory attainment of this goal can be quite elusive.

25 It is therefore an object of the invention to provide an organopolysiloxane composition
which, when formulated as an aqueous emulsion and applied to a textile fiber or fabric substrate, will
improve the wettability and softness properties of the substrate without, however, causing any

significant or appreciable yellowing of the substrate.



WO U2/ UGGSS9 PCT/ USU2/ U-5& Ot her objects of the invention include nethods
for maki ng organopol ysi | oxane enul si on for=m ng concentrates and stable

aqueous Lysi | oxane enul sions and enploying the |a ofsExtile
treatlngogggEPQQ %UNW%RY OF THE I NVENTI ON | n accor dance m??ﬁhFﬁz'%resent

i nvention, an organopol ysil oxane conposition is provided which conprises:
a) organopolysiloxane | of the general formula IOA (Si[R]z0)a(SIRODb
Si(R)zA Rz(NIi Cl -3zCHz) ~NHR3 15 wherein each R is, independently, an

al kyl group of from1l to 4 carbon atons, R2 is a dival ent hydrocarbon
group, R3 is hydrogen or a nonoval ent hydrocarbon group, each Ais,

i ndependently, an R group or an R (NHCHzCHz) ~NHR3 gr oup, provided, that at
| east one A is an Rz(NHCHzCHz) ~NHR~ group, a is from| to about 1000, b is
fromO to about Olloteded of the Snvichigumifthide n@b@uﬁfom&ang org&o{)d\ﬁmoﬂnaémm@hei nn

is from?2 about 1000, A is a polysiloxane unit f t he er.al rmula [x
(Caboady b B opeepStysansie fulBSipbPesnh A sl dlonnty diliinae fhres or

t he gener alexfiterireatig g CaHzaO)a Y], each Rl is, independently, an 3 U

al kyl group of from1l to 4 carbon atons, R2 is a dival ent organic group, X

and |’ res%kMﬂAﬁ@%) ARG ERTRAPS selected froma secondary or tertiary
am ne and a—rrng—opengg—epoxrde—such that when ~ is a ring-opened epoxide,
Y is a secondar ry
arine. v isa riest At Bl AR aF oy By ieR S ARHRHicRle B i
each b is mhdbpempeses:l y from 0 to about 100 c is from1l to about 500, d is
fromd to about, 100 ?ilq?ﬁoﬂ%ﬂ&:iﬂépgftlf%%ﬁ@ r}mglfrom 1 to 35 about 100 ; b)

organopoly5|loxane I he genera
A (Si[R'LO).(SIR'O), Si(R'),A

|
RE(NFICH,CH,).NHR

15 wherein cach R! is, independently, an alkyl group of from 1 to 4 carbon atoms, R?is a divalent
hydrocarbon group, R? is hydrogen or a monovalent hydrocarbon group, each A is, independently,
an R group or an R*(NHCI,CH,).NHR? group, provided, that at least one A is an
R2(NHCH,CH,).NHR® group, a is from 1 to about 1000, b is from 0 to about 100 and ¢ is from 0 to
about 1000 ;

b) organopolysiloxane II of the general formula
(AB),A
25  wherein nis from 2 to about 1000, A 1s a polysiloxane unit of the general formula
[X (C:H2:0)s R? (Si[R'1:0): R* (OCaHaak X1,

B is a polyalkyleneoxide unit of the general formula [YO(C,H2,0)4 Y}, each R' is, independently, an
30 alkyl group of from 1 to 4 carbon atoms, R is a divalent organic group, X and Y are divalent organic
groups selected from a secondary or tertiary amine and a ring-opened epoxide such that when Xisa -
ring-opened epoxide, Y is a secondary or tertiary amine and when X is a secondary or tertiary amine,
Y is a ring-opened epoxide, each a is, independently, from 2 to 4, each b is independently from 0 to
about 100, ¢ is from 1 to about 500, d is from 0 to about 100 and the sum of b and d is from 1 to
35  about 100;

g
'
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( 2/(10( 559 c) organopel ysiloxane |11l of the general fornmula A
i[R]20)X (SI[TR][EJOY. (SI[R][FOZ Si(R)~A PCT/US02/0.1s18 wherein
ch R iwod2ggrendently, an alkyl group of from1l to 4 gapRReyasgs. E is
nonoval ent organi ¢ group containing at |east one epoxy group, Gis an
-(RZ)b O CZHaO) ~ (C3H60)a R3 group in which R is a divalent organic
group, R3 is hydrogen or a nonoval ent hydrocarbon group, acyl group or
nonoest er carbonate group, bis O or 1, cis fromO to about 50, dis from
O to about 50 and the sumof ¢ and d is from1 to about I 00, each Ais,
i ndependently, an R or E group, x is fromO to 10 about 2000, y is fromO
to about 2000, z is from1l to about 100 and the sumof x and y is from1l to
" about 2000 ; and , d) organopol ysiloxane IV of the general fornula 15 A
(SI[R]ZO X (Si R ] [ kanpp@ysilekang IIhofthepg@imal fomaia R i s, i ndependently, an
. alkyl group of from1 to 4 carbon atoms, Gis an -(RZ)hQ(C~HaQ) c(C3I~60) dR3
group in which Rz is a d|AA§I[Br]tO)9(ng][E]QJ>r(§wB 1[3O).iSgRNyslr ogen, a nonovaent
hydr ocar bon group, an acyl group or a nonoester carbonate group, b is 0 or
1, ¢ is rovhexdn Gch B' wbioddpesbntiyi ai slk¥lgowp 0f fran hbotkart®0 atnd, E ise senovaéntc ai d
dis from P N2
nonoval ent ]oééraqga%Pég]Béc?%t%QPncgﬁ]%%f ﬁfl‘ena tgq?’gag% dagngiyb o@§/ 4%9 @ ]?sgr P “p]
to about 2006chE 53 Wlenhoczaﬂ!@ geypUR 12@@@8%@?@mqme\'ﬁémhxﬂrocxrbamskoyp,lasylfgrcmm 1
to about zqggxon@éﬂé?@aﬁ&m%@yo%b%§0tapf edadh 01 &b 50O €980 about 50 and the

or ganopol ysi | oxane conposition when applied in accordance wth known and
convent i onat™pde pestiis figmnlaiegbent 164 e%“?ﬁ‘t wandependently andk for Beroupnicis FomfGtor i ¢
substr atees mb&ft@\lﬂ)(ﬂﬁ iSRETeD LeBbutl 28¥€ 255 Bfm $ & HBRI80 MHadhd\&hf ARiahd {iys o 1 e
substrates but wi t hout di scernble or apparent yell ow ng. DETA

DESCRI PTI ONP®4t 29494 2pda/ENTI ON 30 1. The Cormponents of the Organopol ~si | oxane
Conposition As indicated above, the organopol ysil oxane conposition of this

i nvention contabns idighnvpdlysatbxaa€ ORBOPOLNShaI oxanes | -1V as hereinafter
further described. 35 -3 WO 02/ OGGa59 O ganopol ysi |l oxane |

O ganopr ysi | oxane | possesses (${r' ] @3nSHRINdMsIENaAA (Si[R]20)a (SSROb
SI(R)~ A

wherein each R! is, mdependently, an alkyl group of from 1 to 4 carbon atoms, G is an

QJU')

(
e
a

~(R%»O(CrH40)(C:Hs0)aR> group in which R? is a divalent organic group, R? is hydrogen, a
monovalent hydrocarbon group, an acyl group or a monoester carbonate group, b is 0 or 1, ¢ is from
20 0Oto about 50, d is from 0 to about 50 and the sum of ¢ and d is from 1 to about 100, each A is,
independently, an R' group or a monovalent organic group containing at least one epoxy group; xis
from 0 to about 2000, y is from 0 to about 2000, and the sum of x and y is from 1 to about 2000.
Aqueous emulsions formed from the foregoing organopolysiloxane composition when
applied in accordance with known and conventional methods to natural or synthetic textile fiber and
25  fabric substrates, provide excellent levels of sofiness and wettability to the substrates but without |

discernable or apparent yellowing.

DETAILED DESCRIPTION OF THE INVENTION

30 1. The Components of the Organopolysiloxane Composition

As indicated above, the organopolysiloxane composition of this invention contains individual

organopolysiloxanes I-IV as hereinafier further described.

35

3.



RZ( NHCHz CH2) ~NHR3 PCT/ US02/ 04SG8 wherein each R is, independently, an

al kyl group of from1l to 4 carbon atons, R2 is a divalent 10 hydrocarbon
group, R3wlh2R¥skepaen or a nonoval ent hydrocar bon group, @aghishedSes

i ndependently, an R group or an R (NHCHZCHZ) ~NHR3 group, provided, that at
| east one Ais an R' (N -1CHZCH-) ~I VHR3 group, ais from1l to about 1000, b
is fromO to about 100 and ¢ is fromO to about 10. In organopol ysil oxane
1, each R is preferably a nmethyl group, R is preferably a straight or | ~
branched chain al kyl ene group of from2 to about 10 carbon atons, ethylene
and propyl ene being especially preferred, R3 is preferably an al kyl group
of from1l to about 10 carbon atons, nethyl being especially preferred, ais
" preferably fromabout 50 to about 700 , b is preferably fromabout 1 to
about 30 , Qreraepgiysdbemably from1l to 4 and the sumof a and b is preferably
. fromabout 50 to about 730 . 20 For further details concerning

or ganopol ysi | ox@rgendpolysédeneioesessaythbegenamtiornida U. S. Pat ent No. 4, 459, 382,
the contents of which are |ncorporat ed by reference her ei n.

Or ganopdl ysi | oxane | is advanf&3iERLEDySH BSHRDA t he emul si on-formi ng
concentrate at a |level of from about llto about 50, and preferably from
about 5 to about 20 , wei ght percent bRAPUCECHANHR al  wei ght of

or ganopol ysi | oxanes |-1~T. 25 Organopol ysi| oxanes || Organopol ysi | oxane |1
possesses thereesndy B is.fedepuidentis gan(alg) aavmpidiosi hiord caboR ptomms, R tixe dibdett 1000,
Ais a pol 3 0f

R-(51 [ R0 20) ool SR, I e aicR el L Pub R A s ndependensy
fornul a [Y@BC&'H%@')E'Q &lﬁzﬁqHRssmilmG@rﬁ@ﬁﬂé‘m¢t983$tmeéllk§d group of from
1 to 4 car RO, AR} Srofb, is@le No BEAANEH HRUPo toébamodfan%rcqs HbENt
-4 WO 02/ Of| 6889 PCT/ 112/ 0~568 organi c groups selected froma
secondary gpout &¢-¢ ary amne and a ring-opened epoxi de such that when X is a

ring-opened eponiofi@nopblysBo:AnSE RN ®ATYpréTeratiRh fe@lVeréHipl ﬁels§f&@erme§str>§1gh§oﬁ
second r tertlar%kam ne, Y.is ari nﬂ opened epoxi de, each a is,

mdepeﬁden rayched phgrp alkylgyie groug g fomp 2jtgato Hlé’r?érﬁﬂ'eﬁ?mif eihylshs Bdpeplsarieineno, ¢

is froml b@eaﬂmﬂretﬁ% RP i sreferaama@ atkgl gibﬁiﬁffrluﬁhq taasbut !n@ca‘ﬁtsbma&insbmaﬂﬁ dis

from1lto gbout 10 r} ganoﬂ;‘)ega[5 tg%ﬁ& g re erably from about 1

to about 1678 %SB%CH’ gProteTegy 4P B ?@Y OHWO {praboms, 70 br@rﬁrrétrléﬁaﬁrayman

et hyl ene on tpmopdoends }géibmbly feachtod ahé the k@h 6f 2dal Y ipreferaBly fRardbot 5030 about

pref er abl y ({)om 1 to about 50 , c is preferably fromabout 10 to about 100,
a

dis prefer ly from1l to about 50, the sumof b and d is preferably from
about 20 t o abdiur fibther detedls cancerning ogpepelysikbpaildeferedcelfaye méde B8 B atapase

gﬁ%’ CEEOH] ( %’Eﬁ?iﬁ%@% &E%ﬂteﬂtw%—ﬁ%{}n&ﬂ% éﬁ%;{; %Oé_zy&_ﬂ Organ0£<&¥_aloxanel 18

) " OCH2 CH( CP{;V@HZEGOWY prefe@Hn the'«@TIMREHBHTE fo@kdhirate giradeyp] ¢fifronhdbotn o ialsouft 5GM 2

Loapout Oandyreidatl A9OBGNST, AN AR hokath TLATh Bt e Fagiyy ey e! onexy!)
al kyl ene, G (3, epoxycycl ohexyl)

j 3-(3, 4- epé%welb’%}?éwﬂ"(3 met hyet hyI ene or (3-(3,4-epoxy-4 15

nel hyl gycl ohexyl ) - [ 3-mei hyet hyl ene) and when a secondary or terti ary am ne,

X or Y, asgobfgofefsfoxaRéibe, is preferably of the type - RAN(R3)(R4)g in
which R3 is hydrogen or an alkyl group of from1l to 4 carbon atoms, methyl

bei ng especi al |greRiopbigsiforshe IRREseRes ht Berdhfiahly| ene, cycl oal i phati ¢
al kyl ene or aral kyl ene group, which nmay include heteroaton(s), an al kyl ene
of | essothan 10 carbons (AB),A

wherein n is from 2 to about 1000, A is a polysiloxane unit of the general formula

' [X(CHz,0)s R*(Si[R'},0). R (OC.Hz) X],

B is a polyalkyleneoxide unit of the general formula [YO (C.H2,0)4Y), each R' is, independently,

an alkyl group of from 1 to 4 carbon atoms, R? is a divalent organic group, X and Y are divalent

-4-




being especially preferred, and g is O or 1. 20 It is preferred that the

am ne functionality in organopolysiloxane Il be present in the termnal A

group of {HieelhiRse A pol yner. The pol yoxyal kyl ene bl ocks pepiiRagnised by

(CaH2a0) or (OCaH2a) may be derived fromone or nore of the follow ng

al kyl ene oxides: ethylene oxide (a=2), propylene oxide (a=3) and butylene

oxi de (a=4). The ratios anpng m xtures of such oxides is not ofparticular

i nportance but may be adjusted as required for the desired solubility

paranmeters of the resulting 25 copolyner. For further details concerning

organopol ysil oxane II, reference may be nmade to U S. Patent No. 5,807, 956,
the contents of which are incorporated by reference herein. .

" Organopol ysil oxane |1 is advantageously present in the emul sion-form ng

concent r at erghicardupy ellecef frbihome&ongﬁy abl@MBry&Qxinel z@a@@'ﬁﬁ%ﬁﬁe@x?@%boiﬁdé Gipyapout 10

to about 50 ight percent hased on the total weig o] 0

" pol yorganos“ﬂer(])xd?lggnﬁ'&ﬁ?e-%’O’”B 63F BT BETTYSDOF by heg X is a secondary or

Or ganopol ysérlioxamipe| Y s ao-)ng@pg:&ﬁ@p@diqeséalcloxgni?addpbxhdei%% &eﬁRSZQS 4’:[0\33\% wrner al o

formula 5 | | R~ X i LR JO) i L ZSI z erein eac

R s, i ndasSaaats o CabRbER & forh Tlabain P i o p bl Dedvs of

nonoval ént bondgdmiforyt oughowdadai ning at | gaﬁt one epoxy glroup, Gis an

-(Rz) b O CzH40) ; ~_gr ch Rz i ae%,or ni roup,

RS & hydrogen e eriolofize PRGN 8 LB ol Grabl! Batasty @

nonoest er @stybgravre Ry isqugseraldy g etbylenre of propylers: graﬂmmaﬁli) is padﬁe(:)m(t)wy 505 3ﬁé?6\dh$ ifrom

0 to about . i r 0.,a ! e

i ndependentp fk%r%ﬁ%ﬂqgéﬂé\ﬁ%%fﬂ% €nlqls)fy rorgrr% gh t'g] 8t‘%%)8ﬂt?1l6§04)’6? fe{/éﬁi%gy ?%:’ln%‘b to

about 2000 25% PG tresym of bewd dismrferzblpGommrebut hetosbent 66, vzlheangxluyopmedh erplmi\déé Mo

about  2Q00 or YN IRAARH] vESiks HRXAH éLllCHeé‘iﬁ CHyCRIGhBY Y Tethyl, E IS

pr ef er abl yogan e;%)xgcoﬁ!t al ]mbn%(!ﬁl? groupzo &bt}ﬁg s?ru@?uﬁa 2RQ - CH CH2 or

-R4 O * 0 20 $RIGThPEHOR) CRE Ry }vai—éiﬂzcﬁﬂ@ﬁl(CHm(é‘ﬂCfibOHhsuElstl tut ﬁdj_ organi c

group such by, entome) e necnpy.een! VL e08in Gilior ast hy) ene,

71 ot oot byl ana e oD PO A RO R i LY o §

CHZ OCHZ CHZ Ees8$) peneg epaxidederiygd droppeidA-epoxy dyplobpa plk@end PuaMent
or gani ¢ g1 optRy dfelobeybca Rhalp (4 458h 8Ll ash Al AR SBYRZEaL.4TOm L to
icha - C6H4-" group, -

about carbon atqns and groups in , - group or

-1~ H w&@e&’%%%h@w ethylenspang) Whep a sreoRffapi §3 teriezy prging, Yo praYiap fhy case

hydr ogen, may bd, kypreferalyi s B type Olm“ﬂl(K’RR’gg-Cﬁq[»hﬁéh 22 Bﬂﬁ%ro%ﬂ o%)\l’zlllgﬂ %%HH gf";)o‘;]r om
1 to 4 carbon .atons, or a nmongester carbonate group of Trom 0 4 carl
atoms in i?’ gmelg? gfa‘mﬂ AP mﬁg‘ly beiBSTRSF: Ve’%”‘?d’énqo%q ipfnsk iy gleabiphatict o
about 35, elkjlenepr ehikyRbt yrofi, oMich ntag irhdbihetabatand), bRk PEND @ fesCthAND GrboSs

preferably,f : about 70 A 1§ preferably selected fromone of the
af oresai d B{]Jg%k%gggﬂr&gﬁ}c’r aﬁgéfser?rgd E groups, x is preferably from about

10 to dbBout 1000is pxefarsd 80t the eime Atnkyonhlitp n Q@Mbolﬁsﬂbﬁn_&ﬂ@dbre}?&t inbtllie lie?njnal L
et VAo PR L R ol B Ao
r ef er ence waybedegveddeonprenteor mprd bf Sie Flidvang allNdene 4xidE9 etB@nerfde (4=QY] ptPyBhd! a.
O ganopol ygi(‘]e‘{%‘”ﬁﬁ &nd ﬂnlty].lﬁ% o§g]\é%]—14?gﬁ%lll§40¥ arggnegsrgi%ureis O gugﬁ oiiges is not of particular

importance but may be adjusted as required for the desired solubility parameters of the resulting

25  copolymer.
For further details conceming organopolysiloxane II, reference may be made to U.S. Patent
No. 5,807,956, the contents of which are incorporated by reference herein. Organopolysiloxane 11 is
advantageously present in the emulsion-forming concentrate at a level of from 1 to about 80 , and

preferably from about 10 to about 50 , weight percent based on the total weight of
30  polyorganosiloxanes I-IV.



WO 02/ OGE659 PCT/ US02/ 0-15G8 enul sion-form ng concentrate ai a | evel of
fromabout S to about 50 , and preferably fromabout 10 to about 30 ,

wei ght pewp;%gg§ed on the total weight of organopolysil ﬁ&@ﬁgﬁz/&hr’s

Or ganopol yS| oxane |V 5 Organopol ysil oxane |V possesses the general fornula
A(SI[R]~O- (SI[R][G)y Si(R)~ A 10 wherein each R is, independently, an
al kyl group of from1l to 4 carbon atons, Gis an -(Rz)bQ C2HgO) c( C3H60) dR3
group in which R2 is a divalent organic group, R3 is hydrogen, a nonoval ent
hydr ocar bon group, an acyl group or a nonoester -carbonate group, b is 0 or
1, cis fromO to about 50, dis fromO to about SO and the sumof c and d
is from1l to about 100, each Ais, independently, an R group or a

" nonoval ent organic group containing at |east one epoxy group; x is | ~ from
0 to about QQAdpolysiicsafenram O i 0 about 2000, and the sumof x and y is from
1 to about 2000. In organopolysiloxane IV, R is preferably nethyl, in

group G dival ent org@aahdpolykitipheRE posseREéAhEiARLMoSRl£Cct ed from al kyl ene
groups of from1 to about 5 carbon atons and groups in which a -C6H4 -

group, -5 CO- group or - DHSIR" m)pmmﬁg]bpﬂgqﬂlﬁcqo@@,@i yl ene group, R3 is
preferably hydrogen, an allyl group of from1l1l to 4 carbon atons, an aryl
group of frVdmein ¢agh R/ BQH@EMml}abmﬂﬁyl(gfouﬁoﬂM@@%fﬁéarﬂbﬂramaﬁ%agﬁd?inaIQift from

1 to 4 car chilaihs . réolet LS pr
pr ef er abl y%%l %ﬂ}? Hﬁ%"ﬂg @ga Fonﬁ P%"yﬁ?‘[dé‘PEQ iy _(]%ez Sho(ﬁﬁpFH‘toéc (g%ﬁlﬁ)d %%&‘Fﬂ)‘nt he
sum of ¢ an’aniIlR gs pdleﬂartamayrctroomlé ig lozdaigauctr aYrﬁbnpva%:t ﬁyd%c@;fb&ﬂ gﬂa{l}y @ﬁl ﬁ%ed

from hyl i
L om iy o a0 SPRRISGRLEILDG, B0 R RIS SLLUELYS 28 fo o i o
or gani ¢ gr 6¥p oSt dis fmmt1Hy kleave | 00 edely Nas éndepmopily o ophmyi; &41€ from 0 to

e coa () TR oroe Y C BT oy et wou

10 to aboutaf’% 0. vy is preferably from1 io about 100 and the sum of x and
y ~is preferably Jrga0aRAand 81, bR S9 »

PCT/ US112/ | | ~Sfi B% %%rt her det éﬁb%g#ég rrﬂetrlll éﬁf[S’B PR PRk Ardamye
refererce SRYPabHFH S8 ade to U S. Patent 459 382.

Or ganopol ysi | oxatfe- bM-i @gzAdvagt ageousks in the emul sion-fornm ng
concentrate at a |levwel ,of fromabout 5 tjo aboyt 060 , and preferably from
about | 0 to about 30p, weight percent the total weight of

or ganopol ysi | oxanes I-1V. Concentrates and~Agueous Emul sions of the
Organo | vsil.o osi tian The organopol ysil oxane conposition of this

i nvent| n %Y lgé'balge‘is gﬁ?’ L ‘B’éedt"b“‘l&fégﬁ“ﬂﬁtftdloé&alﬂv SO irhas mathlend, ethylase, an
emul si on- f popylag, plenglery cadeetylar) MikdhyRns t-ablicoequenes, emul si on can be 10

readily and y pr ired, as a finished or
semi - fini sheﬁgaﬁgFgg%ueousmpgﬁ(%gﬁ%F 5i ¥ ep§°@§19q}b€57 aotih geup
?gent f,) dt h@t dizadent bezanis edhup R islpeefefrﬂjlnmaleatcu ﬂ'ﬂngcyIchﬁerﬁ}ﬂQ)g ﬂ%ﬁ, 348 08¢ carbon

i ni shed s eou nmul si ons, can be sel ecte rom anongst any
of the kno&n%gzrllddl réﬁggnn‘t%?g]nal e Pr?;‘ulg’rsoluP’l g’%s gé‘fﬁptoébf\%%rgrﬁﬁpb“v‘?oﬂﬂ??do & abl e
aqueouss entlkgdensresoupf R ois prearablyoiryerogbig ai elkyj rggﬂup@pﬁws itd mmato%u% 51 group

or ganopol e
co?rbl ngt i )cl)(?lfl %019%( g% écakbom{ton?oﬁ %\?\? i) I daIblogait? ?8?1’”3]&6?}? e 4§ﬁ’B?’b§}%‘BS init55htemi c

surface acipge. la@éqrﬁfgab]y 3,cis prcfcrably from 1 to about 35, d is preferably from 1 to about 35 and
the sum of ¢ and d is preferably from 2 to about 70, A is preferably selected from one of the

aforesaid preferred R' and preferred E groups, x is preferably from about 10 {o about 1000, yis
30  preferably from about 1 to about 50, z is preferably from 1 to about 50 and the sum of x and y is
preferably from 1 to about 1100 .
For further details concerning organopolysiloxane 11, reference may aiso be made to U.S.

Patent No. 4,459,382 referred to supra. Organopolysiloxane 11 is advantageously present in the



such as pol yoxyet hyl ene al kyl ethers, polyoxyethyl ene al kyl phenyl ethers,
sorbitan fatty acid esters, glycerine fatty acid esters, and the |ike,

ani oni ¢ sy @%aReR6t 1 ve agents such as sodium lauryl sul fatpfé,r oS ME

dodecyl benzene sol fonate, sodi um pol yoxyet hyl ene ether car boxyl ate, and the
| i ke, and cationic surface active agents such as quaternary ammoni um salts,
and the like. It is preferable that 20 at | east 50 percent by weight of the
total amount of enul sifying agent enployed is a nonionic surface active
agent or a conbination of nonionie surface active agents of which the
overal |l hydrophilic |ipophilic balance (H.,B) value is fromabout 8 to
about 14. The anount of emulsifiers) is not critical and can vary w dely
“provided, of course, that at |east an anobunt of enmulsifiers) is utilized,

t oget her wiemhlspmyfompig onedntrate aleniated bf fraeu élﬁ))ll, 5 tohBdut W0 | dnd PRfPEVIir6le aBasi@bl e

general . T RoneaCa Al ek bl BB OGP SRl BERF T about 5 to
about 100, and preferably fromabout 10 to about 50, parts by weight per

100 parts lyoiehdiioRheiie total quantity of polyorganosiloxanes. It is
al so wi shin the scope of the invention to enploy an optional co-enulsifier

in the 30 prepanakilyefoisRaGRWLSEO: AR A gencent rat e and agueous
a

enul sions of this invention. enul sifiers are especially

advant ageous for use herein ig s olks such as
met hoxytriglycol, ethoxytrigl y?oﬁgﬁg%opﬁgw '(}i?of\ but oxytriglycol, and

the like, ameemehyat’ylian Py, and¥O) ?r%ﬁmffo oA Heblr ok il 9 ycol
al kyl et her 8Ch as. di et yl.ene nonet et her, dl et hyl ene gl ycol
di et hyl  ertRekO(HPkEy Hé??e,k garwdwhﬁthﬁtawwaleetmamc guquprbpymem@gegwcm
di net hyl etnbﬁdvaledt l@dfo)éhlﬁ&egrgﬁﬁ( ﬁﬁﬁcy@ﬂﬂn@tahﬂdno%&pgrbongﬂebv*{)tuy |b‘%§'6 V\ﬂ %qghom

di net hyl Pher These and ocher co-enul si esent,

can genera %/ab(%%;bt f {s[}fo@ Jf ?06’11??‘5586'9‘1 the fuin ofissnd d rdrom hmb@lﬁéﬁ%ﬁwlﬁlmf r om
about 10 t indépeatatly, aa®’ groop bgdvhoRRBIERREzaAl gt B cGRIRh PR D0 tﬁox?%mup, x JS

emul sifier dco |Slfler(S) materials typically e
the tr e%t rr%?) ?alfoé'&?ﬁd gm0 g akey a@ﬁ ddhpsumpofk aed igdomd tp ﬁw %‘gﬁ(’at ed in
t he concentr at dhemah@ommfanetlm R ispyegaaitiipmethil, fReouy Sl i8OS croap ®Pis

mat eri al s SS resi uri cat al ysts esenrvati ves,
bi oci des, évafeéatrggs OEH C?Bom 'ﬁet gougy g%%'g 't ?bﬁg‘r%ﬁ@é?g atopys P'I“g?r'%ups pHvhich a
adj ust ors, antiHoamnp, —w-(-)gmm& —anﬁ:‘(b-h@rolup ks@onddaeredlicyldnt gloSip, 0 is

pr ef er abl e f nozi r conat es
or ganoger r%trel%?aqeﬂs"t ﬁs‘;\dr&%ﬁr‘ﬁgl‘al ’yf%apaor{gﬁgt al'l .%rb%’b%%%ﬂlawb%ow&fra@d ®i%nce they
may be2{ r r sarkomiaipgns %emmSVEcathwnaduxopneifﬂrormi tor edihos afohe nﬁtha&utelrh{o)ét}Oﬁ) if he
enul si ons C he .m tur

or ganopol ysrléflgi(‘)égghgzsc q%ﬂa?ir% @g{cgogg%@gewg ili)ret ?{gb%bﬁ%ns]gﬁ? aqu 1?8’?? SERRT e
prepared bAf didiigypreierbhr from X forayow70adiis prefeoilyotlededront memyljaﬁdmfepbhxe desired
pol ysi | oxanaminithreip it sthEsr@filesi fiers (surface active agents), optional
co-emul sifiers and other optional ingredients as is well known in the art.
Thus, the concentrates can be prepared by mxing with a suitable stirrer
such azs a homearkercipr gpgnogeqi zer. The or,gapepal ysi | oxanes, enul sifiers)
/optional co-emulsikiey(s) and other opt‘“Pon gents in the desired
anmopunts r~ith or wthwut an enul si on-form ng of water (the forner
when the direct production of a 20 finished ox_s8€m -finished enmulsion is
desired, the latter when a concentrate is desired) are |ntroduced into a

suit ab3(y an wﬂlp‘.h@d 1%&56&&@1 suﬁﬁﬁutk@&ghﬁlb@tflmfeﬁ B@aﬂx@&om Qﬁtzlﬁjgsqﬁét% e%g' tated
depends on th rophillicity of,

:1? 20; | ty beh~~een,
. the sel ect®ed? er"&’ 106‘3? EFOF%@W@nm %qucé'kgﬁz(élhd- opt | onal

co- enmul si f+ eﬂé@)lzocmemencemzaCHﬁmmmmtgmm& bpLEg Cﬁ.ﬂ@bﬁ% gl b| t
when subj ect

excel | ent ur.i stor whe dlluted and
. mechani calp'%é froXmag» ‘gﬁ%’e 3&?55"8? oby frope 1 19 abat lp%aftﬂrtbﬁéuﬂmfw y
aqueous enﬂplsfemblydrcml awht Iﬂrtbhlbcmalloand can vary consi derably dependi ng on
t he nature and anmounts of the conponents constituting a particular
or ganopol ysi | oxane conposition. In general, an anmount of water should be

utilized which results in an oil-in-watef. or water-in-oil type aqueous
enul sion of good stability (i.e., no apparent phase separation), e.g.,
stability for at |least about | , and preferably at |easr about 7 , days

followi ng storage 30 at 55 C. Anounts of water in nost cases can range from
about 20 to about 2000 parts, and preferably fromabout I 00 to about 500,
parts by weight per 100 parts by weight of the total amount -9



WO U2/ 11GG659 PCT/ U S112/11- 151 >8 of organopol ysil oxanes. It may be
econoni cal |y beneficial to prepare an emulsion with a high

or ganopol content, i.e., a sem -finished emul sio to
reduce sh%%%?ﬁéégﬁd/or handllng costs and thereafter to d?FJp%ogkgﬁinuIS|on
on site with additional water to application strength prior to use. 5 The
aqueous organopol ysil oxane emnul sion of this invention can be applied to a
textile fiber or fabric substrate by such known and conventional techni ques
as spraying, dipping, padding, kiss roll, and the |like. Such operations can
be foll owed by the renoval of excess liquid enploying any suitable neans,
e.g., a mangle, centrifugal separator, and the |like, to control the anount
“of liquid taken up by the substrate followed by drying the treated
substrate with &pr fithdndethils doscearnd drgeaabbcﬂymxeianaﬁv haaftsnce\M@agﬂrﬁ ¥é RA8dd 8 U.S.

_acconpl i sh [.aLe, t ure can usually range
fron1aboutqgggﬁggg%%8$9i§g%@F)Qg?réﬁ?é 6%%“?31 mﬁEHUFmgﬂ’W?ﬁHWé@nﬁTW€¥
amount of teceaigpiedudevshef fmnorboappbiabat 6@, dnki prefeatly frém hbdero ©abhABO | eight
substrate Welcknt@SRE LA eNotPBreSHE b @San Sit;{fromabout O0_ | to about 5
per cent bywténght of cgﬁglnedgbrga% @P%@PEg%gAgs by wei ght of substrate.
The aquéous or ganopol ysi | oxane enul si ons of the present invention can be
used for tHe 15CPRgspisHespnd Aavesnydmulsians efheyOrkinopivsplbxane Coinbesitfanber and
fabric substrates |nclud|ng pol yester, acryllc nylon, aram d and the |iKke,
as wel | as vari 6RROEYIBYHIOX 38 CRIPRASItPN phhis invgntfonasespesialipndapsiditkbe mvelly and
the Iike. Togulden&fas 5$§ntﬁﬂ&§fb‘iﬁin§§orﬁ5ﬁra&%orﬁ évm{l]i ggalﬁpgquk ey s10{1 can be

fil anments, rOV|n s, threads, woven and non-woven rics nit and
the |i K& ~Trdil %i‘ﬁj‘l @P‘&’?&en@lali’fe%ﬂf%do%édeaﬁ?ﬂ pefimighied proerfiishet stolele sqlsu@sh as

gl ass fi beregulsoar P80ehulGES (sufid abthR akdnks thaP@n Be uﬁef ﬁﬁHé %{ilklmlotnh)? th%xarrpl es

that follow, softnes evaluatlons wer e perfornmed panel
accor dance SHFNTA PeiEghedserpi Bished aees emulsionggan ééﬁql??écﬁ fifograntonest @u»bq»félm ive

Eval uat i on kadwialdrcbevedBorkbdithisi AersRunthBTd for Qxfovirdln‘&%tagl'efa&&FJﬁ’smmuwg op@rfé%h'g] offer €
utilized. For.,each sgﬁ&ness eval uation, the fabrlcs tested were rat on a

scal e of 1 'fitdgreaBonglysiioxanssFyGhas orgaRpPlypilanangs -hehaiep.s Raust foverrmele, gger a
wet t abillsi t yorebiadtisabf aysofterfolldwend @ailetlrf @hbk Gﬁplwencﬁﬁfnt&hm ag}{/qu@fﬁsur I'ng

t he absorp n.ti,ne o mat r .drops aIIin u the fabric surface in
accor dancets‘\!'/‘vi%taﬁp%)s?lx %T:y 8@8@&0 YouoHy gﬁe Bgﬂvﬁem’ﬁﬂlgw fopiap By jpeid sti§Th.ace
area of 17@lyéane fatty at:xdteatbrs,cmd gexiks anjohic Rgr {400 hdliv & agda sk €uchQs Ecakﬁmaa@ﬂsu&atfe i nal

aver age wa orption, ti uratjon of tjine
o anen i S5 ARGrenk S8 3B B0 bBty b 1B stipradtr B k. ke dr op
was conpl etdioyicsréase b@ue pgrnts stdhers fladternary aimshiom tsars, atudmaam Iy Refd@ble tiabl e
and i ngpca o { >S9, S02/ O 1 SG8 The
whi t enegs %ﬁf%as%)ﬁiﬁrcg%{n\gfg’ta‘%l@ %’{)t%tefaf i])r\s/?\;l)ur?é ;r)nﬁlil)pz)rgngyg n? Th %ye E&YPSbri cs
was det er nPHEES #iveagepipr 4 combiCROpP SR syrfiarptiie agdtmtfevhich se)ovemll

accor dancep\rbghiid b iRt ;@ﬁ I f ul ati ng Yel | owness
and VM|tene%g]?ﬁon}%hstrﬁﬁgﬁta %DgﬁuePﬁ%ﬁﬁh%§8t9&ﬁ§€fglnates The hi gher
t he whiteness rB%3mREntohemplpifie(® @ﬂokﬁfaﬁﬁl apheanfvatyryidely providedy ef doowsi ibat at
Wher eas t h@ag@&home o8 fidr{3fis uiiedNbeetHay S it h@%pﬁ&aisc% enﬁu%lﬁcl?(sﬂ That O
appendgg clainms, the 10 15

provide 4 stable emulsion upon addition of water to the organo-polysiloxane composition. In

general, the total amount of emulsifier utilized can vary from about 5 to about 100, and preferably

from about 10 to about 50, parts by weight per 100 parts by weight of the total quantity of

polyorganosiloxanes.
It is also within the scope of the invention to employ an optional co-emulsifier in the
30  preparation of the emulsion-forming concentrate and aqueous emulsions of this invention. Co-
emulsifiers that are especially advantageous for use herein include alkoxytriglycols such as

methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol, and the like, and polyalkylene

8-



20 25 follow ng exanples illustrate certain specific aspects of the present
i nvention. These exanples are set forth for illustration only and are not

to be congigmadess |imting the present invention. In Exarﬁéhﬂgssogmﬁ(,pel ow,
or ganopol ysi | oxanes | -1V were enpl oyed: Organopol ysiloxane Chem cal

Description | Am no-functional polysiloxane with am ne content of 0.2% and
viscosity of 3500 cps. Il Am no-pol yal kyl eneoxi de sil oxane (AB)~ A bl ock
copolymer with am ne content of 0.23% and viscosity of 6000cps. 111
epoxy-functional polyal kyl eneoxi de-pol ysi | oxane terpolyner with epoxy
content of 0.50% and viscosity of 3300cps. N polyal kyl eneoxi de-si | oxane

. copolynmer with ethyl eneoxide content of 0.5% and viscosity of 4S0 cps.
EXAMPLE 1 30 35 Organopol ysil oxane I, 58.3g, and glacial acetic acid, 1.2g,

wer e prem xgdol Eﬁlk)é.ﬁtﬁﬁ@ such apﬂlaﬁlplleﬁb g‘l}CX)l IIﬂGndh%‘EﬁlﬁJztheerilétﬂM@dz g@éoi(ﬂ%etﬂﬁ@[ﬂe} on of
.11 g of Etrh\éj g‘ ‘g()qt hoox L& tridec %a 3 @ of Eth TDA-'5

(et hoxyl at ed tri J Colery' © 48’]’6?1’}'%‘: fh -Y‘C?”N C{”é’t‘ﬂ )fff”ed
iridecyl alrmhmlet)lyleﬂm slitiuly@ens ghynal dindetRg cthér, MMdttRodMer sy 6Rd othd cEBRLBItkIser at
a noder at e wif s&?@%u%négl?y {cﬂmtut]; Prr al?o rtnﬁ ?OU%P%tSM 76)?%}‘95 %%gapg%ongfpgﬁl nued at

a speed suffic enerate a smarl Vorte
42.8g off wabax Sheveshs powknt oamdetunlanedawmtefesumetr@)aindtchemmsmteug)e was abl e

to absorb it. %ﬁ]’eﬂgatws ?ﬁ@&]k@%@%g@@{n tl?er{re%p {]If(?e\?"e f‘?ﬁer ?r{é;}”r{)u't e%; resul ting

in a clear and stabl e emu entrate Wt cos SIr#60E ¢ ps
and a st abibpincgrraeted 5ihe g@o@yratsfemyision of thifayreentionlit the UAGI eaam{;&ﬁueh ﬁwe\fraxa"PT F

/ h a n S eServ S 4 f
|70(F))S(I)-| U_?([))i_ &luhgﬁrol)g(% Flglgk(e}g&%s}_/ ?drj Q%é”tﬂg lg' ?nl alqge \ﬁg)%xéig%%e]{ 5 ﬁiubmlI npd$meﬂbs rg 0

(et hoxyl at é‘éf"st ¥ ‘P%@éiﬂ fillgrg @H@IdJ)UStP’ﬁ’ wtifogmens de@laa@ts; and mhemlqag Huvesselitiat a
noder atie s peedabieRfule 00t §rRibtithRtes! (ﬁ'ozmoﬂﬂ:toﬁa?cs é%%ﬂo%érﬁlgm}é%%ng sur-rﬁ conti nued

at a speed sufficient to generate a snall vortex Wnereupon
25.8g of waledpomiallie coppapns he enoplcd singe thvatreaywew@natcomevermmnumeem\asrecabée
to absorb lt]IcstaMhX)ldT%thiﬂﬁﬂsﬁ,&igtl nued for an additional 3-5 mnutes resulting
in a clear and stabl e enmul sion concentrate with a viscosity of 8-12000 cps
and a 10 st abi |445OUsCmEonIPTRY copFeNraies of trayitureareanmolysBoxtne 1dMih si on

concent r at eccofdakos antplig pkeseft. n&gntl(ﬁ%ﬁ 84 ﬂbﬂ%d%%@éﬂ@ﬁ&} }ﬁ%hﬁé)&? Eﬁahlon BBPmixture

prem x ltz‘n éel %W?i?’ ﬁ )%angig sjloxane I, 79 o he enul Si on concentrate

of Exaﬁ‘pl e g gesir 9 8 § I@EJIB Flg)gllsqf 858 éaﬂt@faqq apu\gﬁa@entggo;)@pnal co-emulsifiers

or ganopol ysid cmhmnmohbl ingtedior?SA igthel raSH irCthe e | Tiis MBS S BLenfthteRH BE BlofarsPfed

(about 400r %”3 wfﬂ] Su5ta r’p qutees Sti %{9& was continued at a speed suffiCient

to generat & & Sl 1 SUBYY FTer sishat 2 "ﬁ’fﬁr oppRREEER Ter crgenepolyspranesier e

sl owl y addeuulsifierés) mnméa;uehmmam(%so gei difhex b}htfoeal\baﬁlla&iéht@ irf @e aéaﬁlaf :l‘mduhtsaxMth Blg

was COﬂtIan[qg | s.resultl Ln a clear and stable
thoglr an3huft fB}nﬂH

ermul si on concentrate wth a sc%gl BB‘”%’S" g'%glrgctg{ogmﬂppp@a at 45 C

20 finished or semi-finished emulsion is desmed the latter when a concentrate is desired) are introduced
into a suitably equipped vessel. The length of time the mixture is mixed/agitated depends on the
balance of the polarity between, or the hydrophilicity of| the selected organopolysiloxanes and the
emulsifier(s) and optional co-emulsifier(s). The concentrate and emulsions formed therefrom exhibit
excellent stability during storage, when diluted and when subjected to mechanical shearing.

25 The amounts of water utilized to provide an aqueous emulsion are not critical and can vary
considerably depending on the nature and amounts of the components constituting a particular
organopolysiloxane composition. In general, an amount of water should be utilized which results in
an oil-in-water or water-in-oil type aqueous emulsion of good stability (i.e., no apparent phase
separation), e.g., stability for at least about 1 , and preferably at leastabout 7, days following storage

30 at55°C. Amounts of water in most cases can range from about 20 to about 2000 parts, and

preferably from about 100 to about 500, parts by weight per 100 parts by weight of the total amount

-9-



20 (130F) of over 7 days. EXAVMPLE 4 The enul sion concentrate of Exanple 1,
6. 3g, containing organopol ysiloxane I was prem xed with 1 | g of

or ganopolywgighRsaas |1, 79 of the enmul sion concentrate of EgiRhBy268
cont ai ni ng 25 organoponS|onane 11, 5g of organopol ysiloxane N and 1 g of
i sopropylnyristate in a 250 m plastlc m xi ng vessel at a noderate speed
(about 400rpm for 20 mnutes resulting in a mlky and stabl e emul sion
concentrate with a viscosity of 10-20,000 cps and a stability at 45 C
(130F) of over 7 days. 30 -12 WD 02/0(Iss9 PCT/ US02/ 04s18 EXAVPLE 5
Organopol ysil oxane |, 194.25g, was prem xed with 5.25g of glacial acetic
acid in a 5L stainless steel mxing vessel for 5 mn at 400rpm To this

" mxture were added 36.75g of )rthal TDA3 (ethoxylated tridecyl alcohol),

13.1 g of BFbhghnoptWsibxiret haxyl hateeamﬁ]ﬁdam;eseﬁleﬁ@dlc&mﬂaraaa%u%n@gmcafmg% Et hyl
. TDA-G (et ho | at dltl’l dec%{ al cohol IT?H si Fers acconpani ed by mxing for 5
B HHePR%e! 5

m nutes at ° E)OprQ bt 2 55! I8y} PIUFTGP {FOBTe SEIBPBALI si fi er was
added to tlaed/mbehdlmg ceunschnmtherdagera@mdtmednﬁ]ﬁbn&1sritlelwtl]eadnaénaﬁwﬁ)ﬂérnm Stirring
was t hen carni € Henoﬁ: a \%peed sufficient to generate a small vortex
(about GOOrEPnlp op 532 g ‘organopol ysi | oxane Il were added foll owed by
241. 2g of organ’ﬂmlqyemt (mgawpolydﬂloxmn(dmﬁmmn Bgthmﬁnventgammpb)d e}pﬁiléd(lé(a[’@tﬂe\ﬁber

acconpani egr BXn uﬁhr& for }%]]m[o I agg con ven?ona] techéqbqlu eisgp }dg%rdg)pinF paaged 215? 59

of wat er at araesuc e 'm KEUTe
conti nued fdk ammltbe hiex $lcmopnmt®ss ahte follblwed hyathercmadd of ¢>messﬂ1@md|lemplngmg Bnya

kY a0d. SRS SILEL PR B L S0RAY, 81 u2A0R0. RS AN BBl Y 2t

45C (130F) of over 30°d ano oxane' |
was premi x&denvin by the %gr&tﬁ foljo veedli bardryamecthé @eaévdlsubSirate zantE br ‘sttlmuhﬂhes@hsettme Iof

m Xi ng jyes §@d|t Mgn (ﬁ'yﬁk Maﬁnﬁghcgggﬁga@lg hE %bs?éﬁ% (t:lf«l. %%K_?ag&f ﬁ?%anégﬁb%

(ethoxyl ated tridec al cohol
tridecyl aPeyhtl’)to ebayt E30F Ceer %abeutaldaebm 3 minstesy Tdteurn@vwof them]uepwsg

continued t@fisign Qﬂpﬁﬂé& [%Sth@tt’xtﬂg QbR B} faﬂ_llftesﬁlﬁ'ﬁfafe%l i geherany bé);ucg 05 ld%p%@( khing! ycol

co-emul sifier was he m xture wth mXing continued for another 5
m nut es at a'zmo'ﬂﬁﬂﬁbogﬁnerqem@ymght ﬁéﬁmblaﬁdtvré@omlrsﬂaﬁaneﬁ bypesght sldubstmieent t o

generate a smal lrpy/Qput & o(g@%'df-ymm%e@%ls%?!sﬁﬂ@ﬂpseﬁg\gn@gn &h 9@{;599 ?n{ryl%l | oxane

1, 24l .2 g of or?ano pol | oxane 2g of organopo oxane |V
ver e aclaedf V\F‘Pﬁgﬁf et rﬁi*%lw'fgls Pﬁtﬁxtit)m?ﬁ ?ﬂi’tfé@"c sq’fszreqq% @clﬁdm mibes&ﬁ/ela@wh@ded

2152.5 g ohyl¥@hfmidindahd MlefasSkARs H}@Esltyfi@O%Qfﬁrhﬂrfﬁ)el\ﬁ@&haaglc&toﬁuosllﬁh$@’] Byl € -
| vliixing \A@ﬁhgoﬁqc ued f&g an 25 anot her m.nutes after tha water addition

resul ting | SRIsTaeAR Y ?‘B‘He%“tih"cgldﬁif‘?%gtﬁ’tfﬁ?v‘ﬁgs hreadroWorgis and
a stabil it yndaondmvén (aﬂﬁ&Fl)mtccﬁoﬂcsyafd tiikd aYRe enfuXondvk4nS1s6-bE 3ppHld BTRb@NHIOT
substanti a roce s desgc ed in the previous exanples,

i ndi vi dual Hé%%e ﬁ g?f"‘ﬁfgf%ﬁg rEg% ?'}éjé{’e?l 3) were prepared with one or nore
or ganop®l ysi | oxanes. The enul si ons of Exanpl es 7-13 were applied to 100%
cotton ter?y cliEqmpley the aforesaid padidry process. The drying conditions

were 130C 5 mnutes. The anmounts of organopol ysil oxane -13
In the examples that follow, sofiness evaluations were performed by a hand panel in

accordance with AATCC Evaluation Procedure 5: Guidelines for the Subjective Evaluation of Fabric
25  Hand. A minimum of five different hand panels were utilized. For each sofiness evaluation, the
fabrics tested were rated on a scale of 1 to 8, 8 being softest and 1 being the harshest value.

The wettability evaluations for the tested fabrics were performed by measuring the
absorption time of water drops falling upon the fabric surface in accordance with AATCC Test
Protocol 79-1995 . Within a flat fabric surface area of 176.6cm?, a total of six sampling points were

30  taken and a final average was determined. The absorption time T, was the duration of time from
when a water drop first contacted the fabric surface to when the drop was completely absorbed into

the fabric. A shorter time is more desirable and indicates better wettability.
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5 WO 02/ 0l >Gas9 PCT/ US02/ 0~518 deposited on the fabric based on fabric.
wei ght were 0.5 W% 1.0 wt % and 2 W~o0, respectively. A softness score
of at le 06.5 and preferably at |eas! about 7, a b s score
of not gravzg)t(g}rmﬁén about 50 and preferably not greater tﬁg#{g é(}ftg%o, a
whi t eness score of at |east about 70 and preferably at |east about 72, for
at least the two higher levels of application (i.e., | .0 w %and 2.0 wt
% and preferably for all three levels of application is indicative of a
wel | bal anced textile treating agent. The organopol ysil oxane conponents
of t he aqueous emnul sions of Exanples r-13 are as follows: 10 I~ 20 25
Exanpl enr ~anopol ysi | oxane(s) I *1Z*1'1 131 _I'VI-1V5]-1V1-1V7*substantially

" chem cal ly equival ent to organopol ysil oxane |8*substantially chenically
equi val ent to oflgaridipodsyGicl oxistaee kd Bllswing) modertabf thic whiedifabads|was dejerimiadddgt t o
or ganopol ysij.l * Lo X e LULA2FI L L], 1. 13% 1 * i de

- he soope aEREBERKLAERT Ehiptimetentianicl ) pproxganie i A MM RSP

eval uat i ongragficetforeCalaiting ¥blldwpssswed Whienessi fvah situmentplloliemyredi®lqpr ocedur es

d | bed a o s e Ow in
Table | aguiged (hahiEnsy P lentst BaBEUE T oo B8 BoBIBERIbFARMEY 1
Adueous > Or ganopWhgsisitmcne s@rup Shongaipprited itse! 0005 !Boppenicd dpims, @ oi h
Exanpl eSof ffigasmy e mhAbsiiGas cerBinpldAeasdblor R ibtebdnYinvétSh OREld WaLLROGSS

set forth for illustration only and are not to be construed as limiting the present invention.

In Examples 1-6 below, organopolysiloxanes I-IV were employed:
10
Organopolysiloxane Chemical Description
I Amino-functional polysiloxane with amine content
of 0.2% and viscosity of 3500 cps.

15 1 Amino-polyalkyleneoxide siloxane (AB),
A block copolymer with amine content of
0.23% and viscosity of 6000cps.

m epoxy-functional polyalkyleneoxide-polysiloxane
20 terpolymer with epoxy content of 0.50% and
viscosity of 3300cps.

v polyalkyleneoxide-siloxane copolymer with
ethyleneoxide content of 0.5% and viscosity
25 of 450 cps.

EXAMPLE 1

Organopolysiloxane 1, 58.3g, and glacial acetic acid, 1.2g, were premixed in a 250 ml plastic
30  mixing vessel followed by the addition of 11g of Ethyl TDA-3 (ethoxylated tridecyl alcohol), 3.8g of
Ethyl TDA-5 (ethoxylated tridecyl alcohol), 14g of Rhodasur BC-610 (cthoxylated tridecyl alcohol)
emulsifiers and 11.7g of butoxytriglycol co-emulsifier at a moderate speed (about 400 pm) for 15
minutes. Stirting was continued at a speed sufficient to generate a small vortex (about 600 rpm)
whereupon 42.8g of water were slowly added at a rate such that the mixture was able to absorb it.
35 Mixing was continued for an additional 3-5 minutes resulting in a clear and stable emulsion

concentrate with a viscosity of 8-12000 cps and a stability at 55°C (130°F) of over 7 days.
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(The higher the value the greater the resistance to
yel | owi ng) 0. 5%. 0/ a2. 0i 00. 5%. 09%2. 09®. 5" 01. 0%2. 0% 7. 07. 58. 0>330>300>3007068
. 566. 7244 %5Ah6cksel 79. 278. 978. 636. 57. 07. 02. 32. 53. 174. 273. 5¢31AR6d_ds 07 52.
2.32.773.873.473.256.57.07.52. 22.42.874. 473. 873. 366. 57. 07. 52. 32. 52. 873. 973.
773.477.07.58. 0>300>300>3006968. 266. 58G. 256. 56. 75> 00>100>10073. 372.i 7z. 394
. 04. 55. 0<1<1<l 7g, 479, 177. 9102. 02. 02. 5<1<1<179. 479. 178. 8116. 56. 06. 04. 45. 66. 4
74.574.173.6125. 05. 56. 03. 54. 25. 174. 874. 374. 2134. 55. 05. 252. 03. 43. 774. 674. 273
.8Control *111<1<1<]81.281.281.2 "1ne control rn this table anti 1n Table
1, i~ jra, is the fabric treated only with deionized water enploying the
sane pad/dry process. As the data in Table |I show, the enul sions of Exanpl es
"1, 2 and 7-13 are undesirable for -15 WO 02/ 0(6SS9 PCT/ US02/ U-1sl 8 their
unaccept abl e | evel s of perfornmance when evaluated for at |east one of
~softness. wettability, or whiteness. ERapgiqysions of exanples |, 7 and 8
exhi bit poor wettability. The enul sions of Exanples 2, 9, 10, 12 and 13 are

undesi rabl e f or OtdagépolyRNEXanSHI, VOLH8s pﬁrEmﬁlad wiﬂhf.@éeoﬂlaﬁﬁ@i BoRle (@tHBU]:ff@i{)t"n@&y]and
| ess so for_ exhibiting unacceptable

t hat of _[Exa I | y r gi.nal | i Cept ¢

sof t ness ata?cgﬁcg) Td%%\%/to.f Cﬁﬂ‘g Tg)%”i}ll\ftefhof"ﬂat?de‘\?é?cgl rehalhin g SR phsticRingrvatitlons
of Exanpl est 4madratd spaed(aboud @60 b Fog 15 Biinutd3eBlirRONEs N JoRMASS ald H&ddst ance to
yel | owi ng) ... 4N trast to anpl es 2 7-13, anples 3-6 which arc

i |l ustrati vs‘éflﬁS‘thgg a8l aesr’%‘ﬁ‘ﬁévf’o @%‘W{%%@i’?ﬁalﬂ‘g%ﬁ"eww%gxgmr}g@@ﬁweﬁeﬁwm 3497 show
from a goodt 4 mteanclobitshicandiungwisabkne ghsab its 0fiking &3s contridea Birlah bydigdne 3-5

~.vhi teness_: €% 2 FXAVP 4 10.The enmul si ons of Exanples 5-9 were
applied t 0%8%%?%%“%?1” b F“rﬁta““tﬁ 5 956?5'%08%8???571“’%1? Y‘§C°é]ﬁ6°afg21%0§%%s and a
pol yestl@r / sbilibrt bf €hd 3@ nfovet Dldys.enpl oyi ng the pad/dry process. The

drying conditions were 130C for 5 m ng&gﬁg]&ge Total applied anount of
or ganopol ysi | oxanes based on fabric wet 1.0 wt i. The softness,

wetiability an i S LoNs based. on the | 5 test nethods
descri bed aboyg.T [ eh stcﬁ)Pct%}s{@%%gft FEHRIl e coReig ”W%?@hf‘io&arffell“&ﬁ/ in Table
| 1. TABLE premi@gdaiithdd & ohorednomrlgrinome Ny % dftheanslsbmebientise ApPlangtk 2 0 100%

Cotton {kri . " Pri ot - 9 L Lnjt "Kni.t s d .65/.35

Pol yestlg ri %%r{t%ﬁé BB&IggenroFglly?k%%%gg'gﬁ%gﬁ@?ﬁ% F’ioéé e'lﬁ Yin g 24omiplasis guyng vessel
8=sof t ness2fraederyi sppadyf atoy et Wmuw flistengss S(ifme wBeatneénueihea spatdi fficidneto
greater the.J.pad I w

yel | owi ng} %F ient Kﬁr’tﬁg %Fréénxglg?oiu}]?olgnﬁnf)s B egﬁ%o 3r7io'r;/ ﬁ}v%tgré’reé?ﬂg%ly §'}dff.aliifaieﬂ?}'674. 3
84. 666. 577%bte mygrge wrsabisle 2bspg i IFOHBORS 00BN 41diti686 85 BfnitesheOHH0>10
073. 272. 785 al9AbaR stabit EhnubsToh RRLn Nk PhibhsiRAT2 153818288 stath G at 45°C

20 (130°F) of over 7 days.
EXAMPLE 4

The emulsion concentrate of Example 1, 6.3g, containing organopolysiloxane I was premixed
with 11g of organopolysiloxane 11, 7g of the emulsion concentrate of Example 2 containing
25 organopolysiloxane IlI, 5g of organopolysiloxane IV and 1 g of isopropylmyristate in a 250 ml
plastic mixing vessel at a moderate speed (about 400rpm) for 20 minutes resulting in a milky and

stable emulsion concentrate with a viscosity of 10-20,000 cps and a stability at 45°C (130°F) of over
7 days.

30
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WD 02/ OGGSS9 PCT/ U S02/ 0. hG3 As the data in Table Il show, the enul sions
of Exanpl es 7 and 8 are unacceptabl e due to their poor wettability

char act er {43 j.%36ssh he emul si on of Exanple 7 being additi On%lr)ijs‘di‘/@%fpt abl e
for its poor vvhlteness and the emul sion of Exanple 9 is unaccept able for

its poor softness. Again, as in the test evaluations set forth in Table I,
the enul sions of Exanples S and 6 which are illustrative of the present

i nvention denonstrate anywhere froma good to an excell ent bal ance of
softness, wettability and whiteness. -17 VWO 02/ OGGSS9 WHAT 1S CLAI MED
IS: 1 1. An organopol ysil oxane conposition which conprises: PCT/US02/04SC8
2 a) organopol ysiloxane | of the general formula 3 A(SiI[R]ZOe (SSRODb
"Si(R)Z A 4 RZ(NHCHZCH~) ~NHR3 6 wherein each R is, independently, an alkyl
group of from1 to 4 car bon atons, R EXAMPLEIS val ent 7 hydrocarbon group,

R3 is hydrogen acar bon grc epdent |y,
"8 an R ygr ogp or(5r§ano R &—]if(q,‘l—’zg)u R3® §FOULS: “BF 3?%% ]acfaﬁﬁ‘ie“%l‘f”‘f one A
is an 9 R (Nﬂﬁbﬂ@etl)miNHRSesgfﬂdwﬁ,mia at @Ofplhoﬁ“oihlstrﬁlxabﬂuére ;mda@@@ 75)5 (bel:tiﬁlGﬂD/’Q to
about 100 0X
of t he genera th? }6yr1$1rﬁ({ &9%959?1%%0%%13?%%%@?&1% %J(? S f%fgnﬁ?o?ﬁ alc%wu’? @%ﬁ@

a pol ysid oxéhd TiHi-6 (afoxylaed geleer alcolfobremulsiieishedoypfifeH~aixing [R2 xﬁfﬁu[eRbt]zlmD) ~

RZ (OCaH~- f | a
[ YO( ( CaHZg)O‘?la rcé]f%a ?ﬁ h o@blﬁ@ﬁ"ﬂg d)}ﬁ%llecﬁ) %Qﬁg fﬂ?w%na'dﬁedqr) hﬁb]fmtglee%%ﬁ mu%mqp :: mr‘;] 1

to 4 carbo woa@w for Ramipuieszpt 4PGpIP & Hifring gaﬂnh@ cgrriedi put aja aﬂmﬁ Sﬂffazn@ Wigendrdne 17
organi ¢ gr oy Véﬁéﬁ%o%%do%?j‘ v@qe?e%ﬁ&ﬂﬁ% Mrg%p&]%l%ka% Yi vé’é?é DR oed Ry 241.2¢

ri ng- opened epoxi de such rlng opened epoxi de,
secondary of Ofé’é’f*(tﬂobﬁsﬂp“a’?ﬁ Wea“ﬁﬁﬂl Wﬂfﬁﬂqwlyaﬂ@é@d diaWPélPledl‘?}’ mizingiferp ani ne,

Y is a 10 ngniapeserh BRMktR webdsledn 115350 bNRRHNAGRLL N thdt m%%umvélaau&o
each b is 20 mdeQendentI y fromO to about 100, c is from1l to about 5D0,
t

is fromoO0 tBsABBUMPEBDVETANEMES &5 Aneiher 5 pimptos qferdh *@atqrraédﬁl@ egltigane mikp: 22
C) Or ganopahy sthblex@meioh with @histdRy BeNeIBlopd L MdhBiity at 45°C-(130°F) of over 30 days.

EXAMPLE 6
15 .
Organopolysiloxane I, 194.25g, was premixed with 5.25g of glacial acetic acid in a 5L

stainless steel mixing vessel for 5 minutes at 400rpm after which 36.75g of Ethal TDA-3
(ethoxylated tridecyl alcohol) and 57.7g of Ethal TDA-6 (ethoxylated tridecyl alcohol) emulsifiers
were added to the mixture with mixing continued for 5 minutes at 400rpm. Thereafter, 39.3g of

20 butoxytriglycol co-emulsifier was added to the mixture with mixing continued for another 5 minutes
at 400 rpm. Stirring was then carried out at a speed sufficient to generate a small vortex (about
600rpm) whereupon 532g of organopolysiloxane II, 241.2 g of organopolysiloxane III and 241.2g of
organopolysi]oxan.e 1V were added with further mixing for 10 minutes. To this mixture were added
2152.5g of water at a rate such that the mixture was able to absorb it. Mixing was continued for an

25  another 5 minutes afier the water addition resulting in a milky and stable emulsion with a viscosity

0f 2-1000 cps and a stability at 45°C (130°F) of over 30 days.

EXAMPLES 7-13

30 Employing substantially the same procedures described in the previous examples, individual
aqueous emulstons (Examples 7-13) were prepared with one or more organopolysiloxanes. The
emulsjons of Examples 7-13 were applied to 100% cotton terry cloth by the aforesaid pad/dry

process. The drying conditions were 130°C/5 minutes. The amounts of organopolysiloxane
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23 A(Si[R]zZOx (SIITR][EIOY (SIITR][GOhSIi(R )2 A 24 wherein each R is,
i ndependently, an al kyl group of from1 to 4 carbon atons, Eis a
nmonoval enfyoZB0p6deini ¢ group contai ning at |east one epoxy pgrRi4R20 @7,;5 an
-(R-h, (CZH40)~ (C3H-0}d R3 group in -18 WO 02/ 0GGS59 PCT. Uéo 0-t SGB
26 which RZ is a divalent organic group, R is hydrogen or a nonoval ent
hydr ocar bon group, acyl group 27 or rnonoester carbonate group, b is 0 or
1, cis fromO to about 50, dis fromO to about 50 and the 28 sum of ¢ and
dis from1l to about 100, each A is, independently, an R or E group, X is
fromO to 29 about 2000, y is fromO to about 2000, z is froml to about
100 and the sumof x and y is froml|l to 30 about 2000, and, 31 d)

or ganopol ysi | oxane. 1V of the general fornmula 32 ACSI[R]~Ax (SI[R][G)Y
Si(R)z A(@ﬁ)dﬁ&ﬂfn&ixd’l{aﬁaﬂhsﬁ'onif&ncivﬂfb@pﬁﬁlﬂ@ﬁt\hh)%, 1d8nwtdh boyd 2 ot Soupspedtivelyos | t o
4 carbon at is a
di val ent 5?@5?1% €o§F gﬂgeas'ﬁgmt%%za)“gchmy% ]%S%tn%%dasg eét%&gﬁ@dd rg(():fgtra’lt[)onatgrz oup
an acyl grioupben 5aamigeesblemocgray tiab ebapt JUup whieriess sgorppf 4t | Ca% abaut 79 e 36
to about O%Qéfergthy tlgaspa@gg 7t20f ARG gt RO t\%’]ﬂgﬂepﬁ:véymaﬂ)hcﬁmﬁﬂﬁedl 0 st dr08mb tO

about 10 epen ently, group or nonoval ent organi c
group contvaitiang prferdbbafst alb‘h@@ &gyl pf @Pb“d’ﬁm % mdsca@@ of p B’I‘HI balengedisuiie ‘T%'Bg

is fromO fg.about 2000, and the sumofx and y |s froml to about 2000. 1
2. The conposition of Claiml wherein |n or ganopol %}(‘ Ef gs
methyl, Rz is &hhgreneelprlopanscoppanenis ol REaqueoup gyl ”S °;§ ARl %ust 50 to
about 700,foloviss from 1l to about 30 , ais froml to 4 3 and the sum of a

and b is from about 50 to about 730. 1 3. The co O?Itl n of daiml
wherei Hin orga.ac&?ﬁé!ﬂlyﬁuoxane [ _n—%emgig—é%gﬁféﬂ—g)abﬁu{—}e——e‘ach R

is methyl, RZ is ethylene or propyl ene, each ais or 3, each bis from3

about 1to about 502" ¢ is fromabout 10 to about 1 ,dis fromabout 1 to

about SO, the sumol b and 4 d is fromabout 10 t01 out 50, when a

ri ng- opened epOX|de4 Xor Yis a5 -CH-CHOH) (C 32)4 (O—I)CHZ-,

e rh byt T i TN ST
- i C i s om

to about 6, or a rlhg-opened epoxi de B“béf@‘r"%%"f‘?ag?‘ﬁq“fea'em to organcpolysifoxanc 1

cc- (3, 4- epoxycycl ohExyl) al kyl ene, Stﬁ‘"@g Y?ﬂH‘é?{ﬁﬂ ° OEPPRPPE 8’“’"“1

[i-(3,4 9 epoxycycl%hexyl} ~ et hyeth é{ﬂ%xa] )cquwa toorgano 01 oxancIII

J3-(3, 7 epoxy- 4- met Ayl cycl ohexyl ) -[i - nmet hyet hyl ene,H ?Ipd -19 WO 02/ Ud ss9

12% IL 1L, 1V
13* nL1v

25 * Qutside the scope of the invention.
The sofiness, wettability and whiteness evaluations of the test fabrics were carried out
employing the procedures described above. The results of the evaluations are presented below in

Table 1.
30
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PCTI

type -RAN(R3) (R ~)g in which R
to 4 car b%(% Q& R4 is an al kylene,

ar al kyl ene "group,

pol ynmer.
R

i s nethyl,

US02/ 0~5G8 10 when a secondary or tertiary am ne,

is hydrogen 11 or an al kyl
cycl oal i phatic al kylbepg, 9{/041@
JS_ and the

whi ch can i ncl ude heteroaton(s),
amne finctionality is present 13 in the term nal
1 4. The conposition of Claiml
E is an 2 epoxy-containing group of the structure 3 -

Xor Yis of the

group of from1l

gis 0 or
A group of the (AB)"
wherei n in organopol ysil oxane |11,

Cl-1- CHZ or 4\ /| 5 06 which Rg is a divalent substituted or

unsubsti tuted organi c group,

R4 -

in group G divalent organic group 7 RZ is

sel ected from al kyl ene groups of from1l to about 5 carbon atons and groups

“in which a -C6Ha8 group)

-CO group or

al kyl ene group, groupABLE I: SEVAMEEHAEAquets Brg@hdpylysiixameRfisiblsPp

carbon ato

5

ns,

an acyl

-NHCO- group is bonded to an

ted@ 4
group of frooxlCotten ﬂfr@amagn atons or a rnonoester 10

~ carbonate group of from1 to 4 carbon atoms in its ester noiety, bis 3, ¢
is from1l to about B5, dis 1T from[l to about 35, ThHe sumof ¢ and d}is
from2 to about 70, A is getdeyl or gn E gmeugiitk is firom 1®nabesd 10 flo
about 1000 E:Yanﬁe from1l to about 100, z is from T to [abodhig®nangdudihie [sum
of x and y{T1s f r phrlalbodss; BOsdfmeabout 148Aondd) 5. The goerpdsictistore of |Cl ai m
1 wherein |{n organopol ysiloxane |V, IRy is nmethyl, 2 ijn grouwdo@pedi val ent
organic grpup RZ is|selected ffom allkyl ené¢ groups of [from]l To pbout %
carbon 3 atons and bf).é%ps 1A%l § GBI 34E0%r DEM% -(QDs%gr 00% pr2.6HHCO-
group i s bpnded to gn 4 gl kKylepe group, gnoup RS TS Hydr m,—aatky
group of fromj to # earion, gﬂ DITg.0 gn>a@y | g{ogup>g{)05 f400m 3g 50| 4¢£ar bon
atons or afFneheester—ecarhlenatel-groug—of—om1t gar-bon—atonp—+ni{s
ester 6 nojety, b is 3, rom 1 to alou 35 ﬂe \;P;o D ufj 35,
t he sum of |c add_d s#r mJ?b t b ahaout %] 7z <t]A tlh 'LOI%%% %)g
epoxy- cont i ni ng graug E |of_ the strudcture|-20 V\D 03/ 0GGYS9 8 + Rg - | CH
Cl-3z g\ | to30 -R ~%r [PC1Y US02PO{S@E3 11 ki ch R4 i|s742 di V&b ent 731
substituted or unsupstityted ofganiq group, x ils from about 10 fo about
1000 , 12 y is4fron) 6.1 [about | 100 gnd2.t he¢ um jof2.X gn@.y (i $3.4rontabout 10
to about 1[I00. T 6. The qonpos|tion jof Crai mijnctudimg gt teastome
enul sifier{ 1 3. The eengosidipn7ef [Clzd m 6owhereprp dt74 gasys. @.blOU‘h 50
V\B' ght per Cllt Uf t I tutai 2 \I‘\IEE ght Uf CT‘L” S1fei’ i: RoRteH€ EJ""'FG".,
active agent of whifchthg ral b hydropht | ihc |l pophi|l 3 nc ajue is
f rom about &t% abo 'té'gd ON@ Tg cerfgf,ls .L.fz'nn of :iﬁb I%i% B [
| east one po-equlsifier. |1 The cd iti aof Cl ailm 8 whereiin the
co-enul si f Ler ?1; se ezpe f7r9°orr ﬁg c?g , Z%B%sﬂ $t¥hg & 4l Rbkvit ré&t veol |
pol yal kyl epe gl ycol| al kyl| ethef and |mi xtufes thereof.
8 6.2 6.5 6.75 | >100 | >100 | >100 | 733 | 72.5 72.3
9 4.0 4.5 5.0 <1 <1 <1 78.4 | 78.1 77.9
10 2.0 2.0 2.5 <1 <] <1 794 1 79.1 78.8
11 6.5 6.0 6.0 4.4 5.6 6.4 745 | 74.1 73.6
12 50 | 55 | 60 | 35 | 42 | 51 | 748 | 743 | 742
13 4.5 5.0 5.25 2.0 34 3.7 74.6 | 74.2 73.8
Control* 1 1 1 <1 <1 <1 812 | 812 81.2

*The control in this table and in Table I1, infra, is the fabric treated only with deionized water emploving the same

pad/dry process.

As the data in Table I show, the emulsions of Examples 1, 2 and 7-13 are undesirable for
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1 10. The conposition of Claim9 wherein the al koxytriglycol is selected
fromthe group 2 consisting of nmethoxytriglycol, ethoxytriglycol,
propoxyt rivglgse@dsse but oxytriglycol and m xtures 3 thereof. pdrddiR&
conposition of Claim9 wherein the polyallylene glycol aIEyT ether is
selected fromthe 2 group consisting of diethylene glycol nononethyl ether,
di et hyl ene gl ycol dinethyl ether, 3 dipropylene glycol dinethyl ether,
di butyl ene gl ycol nonone#hyl ether, dibutylene glycol dinethyl 4 ether and
m xtures thereof. -2I WO 02/ OGGSS9 | 12. The conposition of Caim7
including at |east one co-enulsifier. PCT/USU2/U-SGB | 13. The conposition
of Claim12 wherein the al koxytriglycol is selected fromthe group 2
" consisting of nmethox~~triglycol, ethoxytriglycol, propoxy~trigiycol,
but ox5rtri dlely ﬁﬁﬂcc@ﬂ#ﬂ]eﬂt\ié!swfﬁ&foﬁn_ﬁﬁwmgf evaiuat%élfor-amgasp&gcmgﬁl?egs?wgtﬁabgt{}“om 13
_Wherein the, the a&hox tri k¥col S selected_fron1the,grou§ 2 consi sti'ng

of met hoxyt FI§FEol ie ‘Hﬂ%‘gﬁ PYMPESI; 7 oSl pregwetaiility plposaptisionglofcol ~ and
m xtures 3Etdmeleaf9, 10, D5nd ThercandERIbd Bf Beid bodekdindds hda WRRE Gyl b plication

di propyl en C al t her . i elected fromthe 2 group consisting o
di et hyl enegné’ﬁif%B&"r%“ﬁﬁfe?‘ﬁX/Warét“ ‘i¥ ’?SSc?P ey aiae yagienieblg sofmernyat thet vt %3
di pr opy$ enandgl.8reots ldieiaifhyplicatidneThe cubitng bEBen@lcY ¢ @hd M?H@fgiha\bilgh@; MeF

: e

di butyl ene , inethyl .4 ether.and m x es f hereof _
composi t1 ofun it TR ke, S itetFest WP g B Dol Evhieh 17,
The conposirt ilystratiie of agiienny emuisibu clingsidonsaiftHeradent freedion ghanBeb 0dd ¥ arat er .
11 S TheyugR Shtid i h.ncl udi an _enul si on-form ng anmount of
water. 1 19. h@°%%%%%§?%gﬁkgﬁy&%f%|ﬁ?g“%ﬂ%Fﬁﬂfﬂﬁnﬁﬁ emul si on-form ng
amount of water. -22 WO 02/ UGGSS9 ESHMISURI4ASGE 1 20. The conposition
of O ait¥n 12 including an enul sion-fom-i pg anount of water. 1 21 . The
conposi ti on of Tk anwsiens 4f Feproplenty? aareeppiiedito M0V ororomgrina KB 1 000F cat@dh Riits 1
2~. The cofa@si}iis9; £ @hBR B Néﬁﬁ‘-l 2y opolysiloxane |, R~ is a

met hyl group, RZ i?%SZ et hyl ene  or é‘g‘r“ég‘ﬁf%’gﬁ’_g%gﬂ%éd%? PERER jh‘? &yBom about
50 to aboutondiiens wsrg BOFE denSiminyes g tot8@pplied aingurft pHugdopd guilbx dreotmsed dno 4,

the sum of ARG whs1.b WoD. 3eWln 20 4, nchbvaQLganopol ysi | oxane
I, nis 4 preferably from1 to about tléigﬁﬁye&e{]gﬁ‘%ginelsssevéluﬁteflﬁy reagsgﬂﬁ?ﬁﬁz i's
an et hiA erfes! Brethpisgisyirbadatere ulhe resslisofzheevakatpnare pdsereedcheldw inTabledin 1 t o
about 50, c is fromabout 10 to about 100, d is from1l to about 50, the 6

sumof b and d is fromabeutyvMiderRerbpafiothenfibhd 95 aRENEd epoxide, X
or Yis a 100% Cotton Print Cloth (“Print”)100% Cotton Knits (“Knits”), and
65/35 Polyester/Cotton Blend ("Blend”)

20
Softness Wettability Whiteness
1=harshness; 8=softness (seconds) (The greater the value, the
greater the resistance to
Example yellowing)
Print | Knits | Blend | Print Knits | Blend | Print Knits | Blend
5 6.5 7 7 2.7 1 11 74.6 743 84.6
6.5 7 7 2.6 1.5 9 73.7 73.8 84.2
7 7 8 8 >300 >300 | >300 68.2 67.4 77.6
8 6 6.5 6.7 >100 >100 | >100 73.2 72.7 83.1
9 4 5 5 <1 <1 7 78.1 79.2 87.4
Control 1 1.5 2 <1 <1 3 81 82 88
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7 - CHZCH( OH) (CHZ) " CH( OH) CHZ- , - CH[ CH~OH) (CH2) ~. CH(CHZOH) -, 8 -

CH2CH( OH) (CH2) ~~CH CHZCH] -, - (CHI )"OCHZCH(OH)CHz- or 9 - (CHz ),.

OCH2 CH( Oggk%&$9group in which vis from2 to about 6, pfrRshidiSsorened
epoxi de 1 erived from u~-(3, 4-epoxycycl ohexyl) al kyl ene,

[ 3- (3, 4- epoxycycl ohexyl) ethylene, (3-{3,4 11 epoxycycl ohexyl)-(3-nethyethy
| ene or (3-(3,4-epoxy-4-nethyl cycl ohexyl)-(3-nethyethyl ene, and 12 when a
secondary or tertiary amine, Xor Yis of the type -RAN(R~)(R ~)g in which
R3 is hydrogen 13 or an al kyl group of from1l to 4 carbon atons, R4 is and
al kyl ene, cycl oaliphatic al kyl ene or 14 aral kyl ene group, which may include
heteroaton(s), gis O or 1, and the amne functionality is 15 present in

" the termnal A group of the (AB)~ A polyner; in organopolysiloxane Ill, R
is nethyl, E 16 is an epoxy-containing group of the structure 17 - R4 -

CH.CHZ or 18 \ ,/ .19 O.20 i ich R4 is a dival ent substituted or
" unsubstituted of GaIsRIAN gﬂ’ﬁ&ﬂéﬂo“g .H’SSB’“E(’“&? PRRlES higarAre upecehiabls duRe i s
sel ect ed f rignm @iol whieaingehatpsriics, itre@mulsidn@f BRawle Dby daaifioRdlo WhaREdatl BLPS

in which a; 5 R e - u Iy = NHCO- graup, i s bonded to. an
al hyl ene gr“%%ﬁ?r ar oﬂ?ﬁg’ ﬂg(y?)g e?@%lj?g}r[%gagﬁ?% 9a’?1u'éalc‘l’<e§‘aglﬁﬁlodtﬁt6 PR SPISHT 1A geE & in
car bon &t ortks test gvahenyibnsgeiofaph of Tabled thd ehwisidnsAELmipl &SRS 6 OhicB 4redllishemeast er

car bonat e f N iLts ter. noiet bis 3, c
o from 1t Getind G ensflot BBl FRodala S RGBTt r om 1 o
about 35, tWeakjlitnand whitesess- d is from2 to about 7U, Ais methyl or an E 26
group) x is fromabout | 0 to about 1000, y is from1l to about 100, z is
from1l to about 50 and the 27 sumof x and y is fromabout 10 to about 1

I 00, and, in organopol ysiloxane 1V, R is nmethyl, in 28 group G dival ent
organic group Rz is selected from al kyl ene groups of froml to about 5
carbon 29 atons and groups in which a -C6Ha- group, -CO group or -NNCO
group is bonded to an 30 al kyl ene group, group R3 is hydrogen, an al kyl
group of froml to 4 carbon atonms, an acyl group of 31 froml to 4 carbon
atons or a nonoester carbonate group of froml| to 4 carbon atons in its
ester 32 noiety, bis 3, cis from1l to about 35 dis from1l to about 3~)
the sumof ¢ and d is from2 to about 33 70, Ais nethyl or an
epoxy-cont ai ning group of the structure 34 - R4 - CH CHZ or R4 35\ / o0 36
O 37 in which R' is a divalent substituted or unsubstituted organic group,
X is fromabout I Oto about 38 1000 , y is froml| to about 100 and the sum
of x and y is fromabout 10 to about 1 I 00. | 23. The conposition of Caim
22 including at |east one enulsifier. 1 24. The conposition of Caim 23
wherein at | east about 50 weight percent of the total 2 weighs of

emul sifier is nonionic surface active agent of which the overal

hydrophilic lipophilic 3 balance value is fromabout 8 to about 14. 1 25.
The conposition of Claim22 including at | east one co-emul sifier.
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1 26. The conposition of Claim25 wherein the co-emulsifier is selected

fromthe group 2 consisting of al koxytriglycol, polyal kyl ene gl ycol alkyl

et her and,m thereof. -24 WD 02/ OGGSS9 PCT/ US112/ bl /. The

conposi t%?dg{‘oHﬁgi m 26 wherein the al koxy~triglycol is ngg@%é&i?gsom t he

group 2 consisting of nmethox5~triglycol, ethoxy~triglycol, propoxtriglycol,

bui oxvtriglycol and m xtures 3 thereof. 1 28. The conposition of C aim 26

wherein the pol yal kyl ene glycol allyl ether is selected fromthe 2 group

consi sting of diethylene glycol nononethyl ether, diethylene glycol

di ret hyl ether, 3 dipropylene glycol dinethyl ether, dibutylene glycol

nmononet hyl et her, dibutylene glycol dinmethyl 4 ether and m xtures thereof.

"1 29. The conposition of daim24 including at | east one co-emulsifier. 1

30. The compHaTts 0 AdESII®I M 29 wherein the co-enulsifier is selected from

~the group consisting 2 of al koxytriglycol, polyalkylene glycol alkyl ether
and m xtures thereof. 1 31. The conposition of Claim 30 wherein the

al koxyt i gllycol An$rgedpeBiitatalid @mpbditongriaehiomprieesi sting of

met hoxytri gl ycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and

m xtureg 3 thereaof lorgdopolsdoxoapalhd geacraldbm@llai m 30 wherein the

pol yal kyl ene glycol aliyl ether is selected fromthe 2 group consisting of

di et hyl 8ne gl ycol nonor net hyl AdBiiR1,0)iSER' DY Siké)., &l ycol di met hyl ether, 3

di propyldene gl ycol dinethyl ether, dibuytylene glycol nononethyl ether,

di butyl éne glycol dinethyl 4 ether andRANHGH.EEL)NERe0f. 1 33. The

conposition of Claim23 including an enul sion-form ng anount of water. -25

WO 02/ 6GC3$erehChthRDIR/ ifikpdrlently34n alkih eroop nffos 1 toohcadfonGloaisyR’Ada tivalkatdi ng an

emul si oR- f ] t @ o n ition of G am?2

Tl udi ng. Sk TendrBERR; Sl Mgk or s il B ARERAR) Sl ) AT B B

C ai m 26 i neRUgiony ovar RRATHEHAALIDHR pyum pouvied,ofat weleast oned 8% The

= ) . . 3 . f. : 1
6. The “comapl e ATy BSL S Rl (ERbOBS LOR O IR0 of e KTRF op

wat er . 10 about 10 ;

11 b) organopolysiloxane II of the general formula
12 (AB)A
13 wherein n is from 2 to about 1000, A is a polysiloxane unit of the general formula

14 [X (CaH2.0) R? (Si[R'):0). R? (OC:Hza)p X]

15 B is a polyalkyleneoxide unit of the general formula [YO (C,H2,0)4 -Y], cachR' is, independently,
16  an alkyl group of from 1 to 4 carbon atoms, R is a divalent organic group, X and Y are divalent

17 organic groups selected from a secondary or tertiary amine and a ring-opened epoxide such that

18 when X is a ring-opened epoxide, Y is a secondary or tertiary amine and when X is a secondary or
19 fertiary amine, Y is a ring-opened epoxide, each a is, independently, from 2 to about 4, each b is

20 independently from 0 to about 100, ¢ is fiom 1 to about 500, d is from 0 to about 100 and the sum of
21 bandd is from 1 to about 100;

22 c) organopolysiloxane III of the general formula
23 A (Si[R'L0)x (Si[R'][E]O)y (SI[R'I[GIO). Si(R"), A

24 wherein each R is, independently, an alkyl group of from 1 to 4 carbon atoms, E is a monovalent

25 organic group containing at least one epoxy group, G is an —(R?), O(C;H,0), (C3Hg0)s R? group in
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1 39. A nmethod of maki ng an enul sion-form ng organopol ysi | oxane conposition
whi ch 2 conprises conbi ni ng organopol ysil oxanes I-N of Caiml with

enul si fieg (ﬁg enul sifier 3 selected fromthe group copgfskiiig

al koxy~ trlglyco pol yal kyl ene gl ycol al kyl ether and m xtures 4 t ereof. 1
40. The nethod of O aim 39 wherein at | east about 50 wei ght percent of the
total weight of 2 emulsifier is nonionic surface active agent of which the
overall hydrophilic lipophilic balance value 3 is fromabout 8 to about 14.
1 41 . The nethod of Caim 39 wherein the al koxytriglycol is selected from
t he g<-oup consisting of 2 methoxytriglycol, ethoxytriglycol,
propoxytriglycol, butoxytriglycol and m xtures thereof. | 42. 'The nethod

" of Caim39 wherein the polyal kyl ene glycol alkyl ether is selected from

the 2 gZﬁOupvmdhmszh:é:t dinger breghhie flayp, & e @hwgai or%ﬁlﬂﬁﬁﬂéﬂﬁhvcﬁ&é&x%[m g,@h]?tab}i |
3 di i met hyl  ether, dibuty ene

_glycol met et her | ene
gl ycol ﬁg%ﬂ?ﬂs‘e‘é"tawé’f'ate ﬁ‘iog‘?.l?’)}%/%ﬂrel ﬁgﬂfé’(ﬂ? Ot "W‘é"l‘ ﬁ9’l di i fremdp a’%‘&ﬂﬁ’%@t‘i’ﬁr es
t her eof2s 1 séln? of d |l detibmd tohbdul B0l ncKH @ ly\hﬁﬂ’e@nﬂeﬁtlh%méﬂl PEYEJub M ¥ GOk 018
o omorr | FORED. BB, B0 Py TR PBL B Pl s Sh pignt] 1o
112/ OGEBS9 ROl 214t 04568 1 44. Tl ~e nethod of Cla|n140 wherein the
pol yal kyl ene gl ycol alkyl ether is selecled fromthe ? group consisting of

di et hyl.gne gl yc ieth | ycol dinmethyl ether, 3

dlpropfﬁene eg@BIngpgﬂﬁﬁp%hmgﬁgﬁfMagﬁﬁ?ﬂﬁene d?ycol nmononei hyl et her,

di butylsgne glycol dinmethyl lgggg%ﬁag Rhhesik Aeof 1 45. A nethod of
AL M?M h

maki ng an aqueous organoponS|I conprises conbining 2

or ganog.gl y%\,hlﬂ%?flaeg(%sR lls i Jndgt]?se{p Y\%l'%)gb ! S Io drb%rqgtox%g,l(gm“ sifier

sel ected fromthe group 3¥ cons a koxy i gl yco '8Pyl ene gl yco
al kyl &fherEine(Gi®u(eH Qo in ahldha is@riiNatenovdanioqgronpnB’ ia pdrogenod vvat er,

the watsgr %h&&leﬁgﬂgim%oﬁ Eﬂff‘?n Ec:}i‘%rb'&;f &Q%&ﬁgé!&eﬁv[‘%ﬁ)éngf%%ro%"'t}’s' lo® ,‘t"‘lngﬁ

-1V, emulsifier co- e foll'owm n ri-or co
or gano&él y 8it¢ Bhern¥sd s-frop 0 B abenil58 efd the suamef cood émfrcsm 1 loggbout] OQ&ach'Dhs, met hod

of d aism 4xduhaa&uy, aﬂtRllgﬁﬁﬁBr 2R0varel} OY@WEOUB%?I{%@#LU afl Z}tglpo%eggo&glg{o\ﬁgl ght of

2 emul sifier is nonioniCc surface active agent

hydr optF1 i Eomi%de phaut 200pyis i) 9 abane 2800} anditheirmeizgnd Bistfomablowbou 20001 47.
The met hod of C aim 45 wherein the al koxytriglycol is selected fromthe
group consisting of 2 nei hoxytriglycol, ethoxytriglycol, propoxytriglycol,
but oxytriglycol and m xtures thereof. 1 48. The method of C aim 45 wherein

the pol yal b’ ylmeo@bysmbh oﬁtiﬁiﬁh 1 8hbeh ih &g%b&ﬁ&%ﬂa:fgﬁ OF‘ {sheme1, 8P %U:Q)ylene or
ie ene ‘gly

consi sting_of diegh h

di met hyF PRPYge: II:‘cﬁ)‘é g‘ﬁf gé%‘i '&?B'oﬁo taﬁ?%’fmbgtff?é’rl‘°d’PEJ‘Ht39+%Héf°§1 Liedi
nonomnet Blyl arglt thesum d‘atmﬂyhselhml gioycili)ltoébcdt 788t hyl et her and m xtures thereof.
1 49. The nmethod of C aim 47 wherein the al koxytriglycol is selected from
the group consisting of 2 nethoxytriglycol, ethoxytriglycol,
propoxyiriglycol, butox5rtriglycol and m xtures thereof. -27

1 3 The composition of Claim 1 wherein in organopolysiloxane 11, n is from

2 about 1 to about 10, each R! is methyl, R?is ethylene or propylene, each a is 2 or 3, each b is from
3 about 1 to about 50, ¢ is from about 10 to about 100, d is from about 1 to about 50, the sum of b and
4  dis from about 10 to about 50, when a ring-opened epoxide, X or Yis a

5 —CH,CH(OH)YCH,),CH(OH)CH,—, — CH[CHOH](CH,),CH(CH,OH)—,

6 —CH,CH(OH)(CH,),CH[CH,OH}—~, — (CH,),OCH,CH(OH)CH,— or

7 —(CHz yOCH,CH(CH, [OH])— group in which v is from 2 to about 6, or a ring-opened epoxide

8  derived from w-(3,4-cpoxycyclohexyl) alkylene, p-(3,4-epoxycyclohexyl) ethylene, B-(3,4-

9  epoxycyclohexyl)-B-methyethylene or B-(3,4-epoxy-4-methylcyclohexyl)-B-methyethylene, and
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WO U2/ Ufi G~~~ PCT/ USU2h1. 15G 1 50. The nethod of C aim 48 wherein the

pol yal kyl ene glycol alkyl ether is selected fromthe 2 group consisting of

di et hyl engoqhXg&ke Mononmet hyl ether, diethylene glycol di ngihys ﬁ&ﬁﬁ;, 3

di propyl ene gl ydo? di mret hyl ether, dibutylene glycol nononet hy? ef her,

di butyl ene glycol dinmethyl 4 ether and m xtures thereof. 1 51. A nethod of

treating a textile fiber or fabric substrate which conprises applying to

the 2 substrate a substrate-treating anmount of the conposition of C aim16.

1 52. Anmethod of treating a textile fiber or fabric substrate which

conprises applying to the 2 substrate a substrate-creating anount of the

conposition of Claim33. -28

- . AU2. AH2. ASsl . AfnE. A@ 2. A@. AGE. Af 2. A, Hs. Af s. A@. S[, ALE. A@. A. A A5s2. Ay. A

F5. AE. 1A. AW § Zecdndad. offssarPanyinASEorAbsfof|th8 }pe -R N(R)(R",~ in which R’ is hydrogen

G |}xsnid Z a].cal ca} ca al.cal M : A q } ca] c”a] caU

] ca] c’\lg] cafl %‘!L’ii@]a{]g{:a 8%%%%??%{%% @g)gisb}g} lg%lag!ﬁ@é%g%‘%?@hmmwga .

7d3H| z120j erdiy]dne aloom wdadhcal malhdwidlaew®)] & 80ea] caf digjara)cindiapliy] € 818H ca) ¢

aJca] cg] cal] gal ¢ N a J| ca! #&K" ( @Rahk >

I'l ~xsn d_Z]l’g]e][‘W? ngla'?%%?%gﬁa%g C ]%g]gﬂé’g']a(l:ﬂ"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca

Ul ca] ca] ca] ca] ca] c*a] ca] c”a] ca] ca] ca]ca]ca]ca

PIEE1mgos ' () *! +(+++E+\ +++, (... v02] 353333334zt 0j d_ZU] ca] ca] cal] ca] ca] caV] c
N

e e eaommeahsel b el Sl sl sphishabe b sahaphpnagl oal cal ca

S B %Wﬁg?v&&ﬁl&%}smrg_ﬁ d _ZU] caV]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca

] ca] ca] ca] cal'c™a] ca]c™aJ ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] c”a

JIJUQORR! R, RARRSUSYYYYOY\ \ \\ \ ] ] RAAn~An g . zupkfa[V]] ca] c”a] ca] ca] ca] ca] ca

] ca] ca]ga] ca] cakeagnl eql)] calgal cal c_a,% r&] cal ca] ca] ca] ca] ca] cal] ca] ca] ca] ca

] ca] ca!, " yaaaacddddddf J ., 08ggi i kkkkkl'TdI o)

ono5p8pLp{val gb] Vkf a[ ¥ ]] c”a] ca] ca] ca] ca J€a] c”a] ca] cal] ca] ca] ca] ca] c™a] c

a] ca] c”a] caV] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] c”a] ca

CpOKE Yt g1uUk A Xni\mﬁmfsxbsmmbzaﬂs{lgﬁmmghﬁu gidup [iVEloeplss dikhlanbgadic giou,avjAca

Jcal cal pal el ca e healsdtabsalaabend s At el sl aahaalagharhsakarl et

v) ] Zbzupkf @b\l 1toaled) salatoakoa) sapadl eadneBlytat gols atanlre & ivajged, aa] cal] c

n ' bp,. bA

L b B B ] O R B o CEBAL BOP 9 S mASRF SAVTR L] ca ca
} ca} ca]@:a} Gabaat gehralfonn] wal ambf abmaltiaesar rﬁ(iii'i’tb',]li i6 3 |, eisnfied: o] a]:bma]s,ocaibi:a] ]ca

cajcalcalca a calcal calcalca a alc cal cal calc ajca]c
a] ca] CL]]C c a%ﬂf?c} gb_o%égyt}xe st gllc anli 8 1J f?onl Q?o] a%orltga, X ls]me?lly? gJ anali grgx]Jp, %lxs égnq
D: AXzupke' bvit]10ad sajcidp.oa} Gahdad dapciDezl fahddp elajut 8] vd]teahmalf sapdnls] ca) ca

I'Kj NL#3p*vZW =

1{\C/?H ;glzﬁg%(fef&% 571%}’%“}@3‘}"1%?]5 cifﬂ gg} gg} EZ]U]CS?J] cja] cal Ea}/ca] cé] ca] ca] ca] ca] ca] ca]
ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caeFF&L0%&' ()-!6, 9" $10%& () -
"109B& ()-Ls109B& ()-109B& ()-L*109B& ()-8XaB310%B&' ()-FF 109B& ()-F
109B& ()-F:1109B& ()-109B& () -! F&10%VE' () - ] .
GJES$| 100B&5-( ) - Fhe@nipupigion L GlaimOo@Bgergin indyganopolysiloxane IV, R is methyl,

1 109B&) () 75 S10%B& 12t 2 1A%BE: 'elb@cd fronh AAYBRB& UG 58 ok 1 A
N Tovse! ¢ )%% o%ﬂ@%‘ﬁ%& K % &L@?&o%}?éﬁ&?l%’?{‘g%t? by of qoﬂa%ﬁ%%%???’f@ hion
&10% & 3) - ataraeand gropps @ yghieh(a)-CsH o mraupp-CO- group or -NHCO- group is bonded to an

4 alkylene group, group R’ is hydrogen, an alkyl group of from 1 to 4 carbon atoms, an acyl group of

5  from 1 to 4 carbon atoms or a monoester carbonate group of from 1 to 4 carbon atoms in its ester
6 molety,bis 3, cis from 1 to about 35, d is from 1 to about 35, the sum of ¢ and d is from 2 to about
7 70 , A is methyl or an epoxy-containing group E of the structure
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10B9 1098& ()-Xq" % dEbCI 10% & ()-F F10% & ()-10% & ()-F
Y10% & ()-y-10% & ()-10% & ()-% Y

717A?bC, ) J@?ffg}o@:—;@' 10% & ()- $10% & ()-"Z10% & () - ! 8$10% 3&rfuko) es
109& () -703aBbC3 F940% & ()-510% & () - 2

"10% & ()-@"10% & ()-T!, $10% t & ()-z*10% & ()-H bC'10% & ()- 10% & () -
10% & ()-s10% & ()- 10t 10t 10t 910% & () - y#&K}~?bC9° 10% & ()- 10% & ()-|
10% & ()-!, s$109%z& ()--!, s$109& ()--"10% & ()- K (z[<bC3

,210% & ()-90t10% & ()-F. &10% & ()-! $10%t& ()-!, $10% ()-!, $10% ()-bCm
109& ()- 109 ()- 10t 10t

10t s910% & () - 610% & ()-310% & () - @GRaa?bCl $109& ()-f!$109& ()-f"109%& ()- S10
o ()- & 109& ()-Y

—R4 .

8 “R'"CH-CH:  or o
9 N/
10 0

11 which R" is a divalent substituted or unsubstituted organic group, x is from about 10 to about 1000 ,

12 yisfrom 1 to about 100 and the sum of x and y is from about 10 to about 1100,

1 6 The composition of Claim 1 including at least one emulsifier.

1 7 The composition of Claim 6 wherein at least about 50 weight percent of the total

g%

weight of emulsifier is nonionic surface active agent of which the overall hydrophilic lipophilic

3 balance value is from about § o about 14.

1 8 The composition of Claim 6 including at least one co-emulsifier.

1 9 The composition of Claim 8 wherein the co-emulsifier is selected from the group

2 consisting of alkoxytriglycol, polyalkylene glycol alkyl ether and mixtures thereof.

10.  The composition of Claim 9 wherein the alkoxytriglycol is selected from the group
consisting of methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and mixtures
thereof.

W N =

11.  The composition of Claim 9 wherein the polyalkylene glycol alkyl ether is selected from the
group consisting of diethylene glycol monomethy! ether, diethylene glycol dimethyl ether,
dipropylene glycol dimethy! ether, dibutylene glycol monomethyl ether, dibutylene glycol dimethyl

BOWON e

ether and mixtures thereof.
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109& () - f hkzX9bCy* 109& () - ! ##109%& ()-!s$L0%& ()-!s$10%@E& () -! s$SL0%& () - 10%
& ()-k > 1'aBbC5! 10%&' ()-1f3f 10%&' ()-110%& ()-1/10%& () -
- 10%& () - wbQfhisdsko ! 11111 1 VSb@ #YSL09& () - S& 10%& () -S pepARddssdd%E () -
10 10 10&‘3 V() - VES% ' (2] <b@) Z" 109& ()" $100& () -
, &F 1098 () -! Y$10%& ()-s! Y$S10%: ()-s! Y$10%pé& ()-s())*! +%&+ +(+z[ PE: 10 10
109109 ()-! #@&LO0Y% ()-S!'Y 0Z"10% ()- @ $10%& ()-! 6@ $LOY& () - (+E+\ +++, (.
Y[9OPE: ! (, $10%&' ()-!1, $10%&' () - !
L $109PP& ()-!, $109%& ()-&L10%& ()-!109% ()-(....j/VOh2xVAPE: | (@ $10%& ()-!f @
$10%&' ()-! f @$10%&' ()-!"', $10%SS&' () - 8, $10%

& ()-)!, $10%& ()-h223333333{\=!( "10%& ()-10%& ()- 10 10 109
109 ()-!F4: 1 100& ()-! @ $109& () - 3444667H8{\: {\ =! (! @F$L0%& () - FAF$L0%& () -
FIN @$109% () - F! %@ $1090NE ()-F @$109&& () - F! 109%& ()-yH889 :::;

VA{\ =! @$] %&' Ve %
@siomine () - ST () Ch GO e oemtiten. @ @r 100 (-
1" 10%& () - @B" 10%&' ()-10%& ()- 10 10 109 10%& ()-d=
AAZ[ 9 l 6y @$10%&
»@8% )-z gowég#) e §$)100/&, 8{ f1 MBLO%G5&' () - @ (MB10%&' () - G\CCDDEOFzX6_@
||f93&$30%§43 () - Thegsmpaiommss, Clam 13 whoxgm (he-alkok ytrialpoakis(sylect gt from Go@rqup- | (y @$10

YRRE () 20F ) y A Sl
10L918’/&9()% E'EEF’EJ%/&EF"E%%‘Y%%% biki iy@]@ﬂf”ﬁf $uigiFcot @i (ipBAA %K fobxturdd

hereof.

1 14, The concentrate of Claim 13 wherein the the alkoxytriglycol is selected from the group

2 consisting of methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and mixtures

3 thereof.

1 15. The concentrate of Claim 13 wherein the dipropylene glycol alkyl ether is selected from the
2 group consisting of diethylene glycol monomethyl ether, diethylene glycol dimethyl ether,

3 dipropylene glycol dimethyl ether, dibutylene glycol monomethy] ether, dibutylene glycol dimethyl
4 ether and mixtures thereof.

1 16 The composition of Claim 6 including an emulsion-forming amount of water.

1 17 The composition of Claim 7 including an emulsion-forming amount of water.
1 18.  The composition of Claim 8 including an emulsion-forming amount of water.
1 19,  The composition of Claim 9 including an emulsion-forming amount of water.
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1 21.  The composition of Claim 13 including an emulsion-forming amount of water.

—

22. The composition of Claim 1 wherein in organopolysiloxane I, R' is a methyl group, R? is an
ethylene or propylene group, each a is from about 50 to about 700, b is from 1 to about 30 , ¢ is from
about from 1 to 4, the sum of a and b is from about 50 to about 730; in organopolysiloxane II, nis
preferably from 1 to about 10, each R'isa methyl group, R%isan ethylene or propylene group, each
ais 2 or 3, each b is from 1 to about 50, ¢ 1s from about 10 to about 100, d 1s from 1 to about 50, fhc
sum of b and d is from about 10 to about 50, when a ring-opened epoxide, X or Y is a
—CH,CH(OH)(CH;),CH(OH)CH;—,—CH[CH,OH}(CH,).CH(CH,OH)—,

— CH;CH(OH)(CH,),CH[CH,0H]—, — (CH; ),OCH,CH(OH)CH;— or

— (CH; )y OCH,CH(CH, {OH])— group in which v is from 2 to about 6, or a ring-opened epoxide
derived from w-(3,4-epoxycyclohexyl) alkylene, B-(3,4-epoxycyclohexyl) ethylene, B-(3,4-

O 00 0 bW

—
- O

epoxycyclohexyl)-B-methyethylene or B-(3,4-epoxy-4-methylcyclohexyl)-B-methyethylene, and

12 when a secondary or tertiary amine, X or Y is of the type —RAN(RE)(R“)S— in which R? is hydrogen
13 oran alkyl group of from 1 to 4 carbon atoms, R* is and alkylene, cycloaliphatic alkylene or

14 aralkylene group, which may include heteroatom(s), g is 0 or 1, and the amine functionality is

15  present in the terminal A group of the (AB), A polymer; in organopolysiloxane ITI, R’ is methyl, E

16  is an epoxy-containing group of the structure

4

17 —R'— CH—CH, or —R o
18 N/
19 e}

20  in which R? is a divalent substituted or unsubstituted organic group, in group G, divalent organic

21 group R? is selected from alkylene groups of from 1 to about 5 carbon atoms and groups in which a
22 -C¢H4- group, ~CO- group or ~NHCO- group is bonded to an alkylene group, group R? is

23 hydrogen, an alkyl group of from 1 to 4 carbon atoms, an acyl group of from 1 to 4 carbon atoms or

24 amonoester carbonate group of from 1 to 4 carbon atoms in its ester moiety, bis 3, ¢ is from 1 to
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10%&' ()25G Yabddd%® d(i} fibm 1 to about 35, the sum of ¢ and d is from 2 to about 70, A is methyl or an E

26  group, x is from about 10 to about 1000, y is from | to about 100, z is from 1 to about 50 and the
27  sum ofx and y is from about 10 to about 1100, and, in organopolysiloxane IV, R' is methy], in

28 group G,divalent organic group R? is selected from alkylene groups of from 1 to about 5 carbon

29  atoms and groups in which a ~C¢Hy~ group, -CO- group or -NHCO- group is bonded to an

30 alkylene group, group R? is hydrogen, an alkyl group of from 1 to 4 carbon atoms, an acyl group of
31  from 1 to 4 carbon atoms or a monoester carbonate group of from 1 to 4 carbon atomns in its ester
32 moiety, bis 3, cis from 1 to about 35, d is from 1 to about 35, the sum of ¢ and d is from 2 to about

33 70, A is methy! or an epoxy-containing group of the structure

34 —R*— CH— CH, or —R?
35 N/ 0
36 o}

37  inwhich R* is a divalent substituted or unsubstituted organic group, x is from about 10 to about

38 1000,y is from 1 to about 100 and the sum of x and y is from about 10 to about 1100.

1 23. The composition of Claim 22 including at least one emulsifier.

1 24.  The composition of Claim 23 wherein at least about 50 weight percent of the total
2 weight of emulsifier is nonionic surface active agent of which the overall hydrophilic lipophilic

3 balance value is from about 8§ to about 14.

1 25 The composition of Claim 22 including at least one co-emulsifier.

I 26 The composition of Claim 25 wherein the co-emulsifier is selected from the group

2 consisting of alkoxytriglycol, polyalkylene glycol alkyl ether and mixtures thereof.
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1 27 The composition of Claim 26 wherein the alkoxytriglycol is selected from the group

o

consisting of methoxytriglycol, ethoxytriglycol, propoxtriglycol, butoxytriglycol and mixtures

3 thereof.

i 28 The composition of Claim 26 wherein the polyalkylene glycol alkyl ether is selected from the

2 group consisting of diethylene glycol monomethyl ether, diethylene glycol dimethy] ether,

3 dipropylene glycol dimethyl ether, dibutylene glycol monomethyl ether, dibutylene glycol dimethyl
4 ether and mixtures thereof.

1 29 The composition of Claim 24 including at least one co-emulsifier.

1 30 The composition of Claim 29 wherein the co-emulsifier is selected from the group consisting

2 of alkoxytriglycol, polyalkylene glycol alkyl ether and mixtures thereof.

1 31.  The composition of Claim 30 wherein the alkoxytriglycol is selected from the group

[e%]

consisting of methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and mixtures
3 thereof.

1 32 The composition of Claim 30 wherein the polyalkylene glycol alkyl ether is selected from the

2 group consisting of diethylene glycol monomethyl ether, diethylene glycol dimethyl ether,

3 dipropylene glycol dimethy] ether, dibutylene glycol monomethyl ether, dibutylene glycol dimethyl
4 ether and mixtures thereof.

1 33, Thecomposition of Claim 23 including an emulsion-forming amount of water.
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1 46.  The method of Claim 45 wherein at least about 50 weight percent of the total weight of

2 emulsifier is nonionic surface active agent of which the overall hydrophilic lipophilic balance value

3 1s from about 8 to about 14.

1 47.  Themethod of Claim 45 wherein the alkoxytriglycol is selected from the group consisting of
2 methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and mixtures thereof,

48. The method of Claim 45 wherein the polyalkylene glycol alkyl ether is selected from the
group consisting of diethylene glycol monomethyl ether, diethylene glycol dimethyl

ether, dipropylene glycol dimethyl ether, dibutylene glycol monomethy! ether, dibutylene glycol

BOWND =

dimethyl ether and mixtures thereof.

149 Themethod of Claim 47 wherein the alkoxytriglycol is selected from the group consisting of
2 methoxytriglycol, ethoxytriglycol, propoxytriglycol, butoxytriglycol and mixtures thereof.
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