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invention relates to curable al kenyl based silicone
rel ease coating conpositions having inproved adhesion
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decorative lamina -or label are used by stripping off the release liner, which is

discarded, and affixing the lamina or label onto a surface.

Typically these release compositions cure by one of two mechanisms, thermal curing
or photo-catalytic curing. Thermally curing release systems generally are comprised

of the following compositions:

(A) a linear alkenyl substituted polysiloxane polymer that is the primary

component or base polymer of the curable composition;

" (B) - a hydride functional cross-linking silicone, typically a methyl hydrogen

siloxane polymer, copolymer or oligomer;

(C) an addition cure hydrosilylation catalysts, typically either a platinum or

rhodium based catalyst;

(D)  a cure inhibiting compound or mixtures thereof to increase the useful life of

the coating bath.



(D) a cure inhibiting compound or m xtures thereof to

i ncrease the useful life of the coating bath. I WO
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silicone polynmer rel ease conpositions typically used

fall into one of two categories: 1) a |linear alkenyl
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where Dvi indicates an al kenyl substituted D group.,

The I ken ol ymers, M/1DxM,
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copolynmers, Mvi DxDviyMii. As rel ease conposites are
deIaninaMaﬂDﬂMhb formul ati ons based on the |inear 4)
al kenyl chai'n- st opped pol ymers show signi fi cant
increases in the delamnating force necessary as

whate Maffiindicategansgleny] chean-stapping Migrogmirr ast, whil e the
mul ti-functional al kenyl polymers tend to have a

sl ower. rJ.n ncrease in delam nating
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as great proportlonately Wil e the general practice
usual 'y nmpm ¢ Mvhear base pol yners, (A), 5)
sol vent| ess, ?’gh solids content fornulations have
been descrl bed. As described in U S. pat ent
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or al , ¢ has value fromO to 2 and the aver age of

the lingss glfkenyl chain-stopped polymers show significant increases in the
delaminating force necessary as delaminating speed increases. In contrast, while the
multi-functional alkenyl polymers tend to have a slower curing speed the increase in
delaminating force with increasing delaminating speed is not nearly as great

proportionately.

While the general practice usually employs linear base polymers, (A), solventless,
high solids content formulations have been described. As described in U. S. patent

4,448,815 ('815) a linear alkenyl siloxane base copolymer is a copolymer of:

(1) ReRglSig4-c-qyn ‘ ' v 1)

where R is generally an alkyl radical, Rl is a low molecular weight olefinic
substituent such as vinyl or allyl, ¢ has value from 0 to 2 and the average of value of '

the sum ¢+ d is 0.8 to 3; and

2)  RpSiO(4.n)2 ‘ 2)

where R is generally an alkyl radical and n has a value of 0.8 to 2.5. The preferred
base copolymer of the '815 patent has the following linear structure:
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the sumc + dis 0.8 to 3; and (2) RaSiQ(4-n)/2 2)
where R is generally an al kyl radical and n has a
wo 2004871065 0. 8 to 2. 5. The preferred base copoP@mE§2004/003227
the '815 patent has the following |inear structure: 2
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(B)  alinear methyl hydrogen polymer;
(C)  amethyl vinyl polysiloxane having at least three vinyl groups per molecule;

(D) a methyl hydrogen polysiloxane having at least three hydride hydrogen atoms

per molecule; and
(E)  aplatinum hydrosilylation catalyst.

Component (C') is described in the '596 pétent as containing (H2C=CH)(CH3)Si02/2
(D)) , (HyC=CH)(CH3),Si01/9 (MV1), and (HyC=CH)SiO3/y (TVi) , units either
" singly or ‘in  combination with (CH3)QSi02/2 (D), (CH3)3SiV01‘ /2 (M), and
(CH3)Si03/2 (T). The optional inclusion of vinyl substituted T units and methyl T

. units permits the composition of the '596 patent to possess branched structures.

U. S. patent 4,386,135 describes a terminally unsaturated silicone polymer having the

formula

R4-aSi((RpSi0-)p0SiR9R2), 3)



singly or '"in conmbination with (CH3)2S O2/2 (D),
(CH3)3sio1/2 (M, and (CH3)SIG3/2 (T). The optional
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U.S. patent 5,567,764 teaches alkoxy containing alkenyl functional

organopolysiloxanes as adhesion promoters for release coating onto polymeric films.

European patent 057984A2 teaches meth(acryl)oxy functional alkoxysilanes as

adhesion promoters for release coatings on polymeric films.

Despite the above cited patents there still remains a need in the industry for release
* coating compositions, adhesion promoting additives which address the disadvantages
of either stable adhesion to both paper and polymeric films, exhibit non-inhibiting
effect on the curing, not liberate corrosive hydrolysis products,A not exhibit
objectionable odor during manufacturing of the laminate constructioﬁ, not have
hydrolysis products that would adversely interact with the adhesive used in the

laminating construction, and a cost effective reproducible method of manufacture.



U S. patent 5,567,764 teaches al koxy contai ni ng

al kenyl functional organopol ysil oxanes as adhesi on
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Eur opean patent 057984A2 teaches neth(acryl)oxy
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one oxirane or epoxide, or carboxylic acid anhydride and hydride being present on

the molecule.

The compositions of the present invention further comprise a curable alkehyl silicone

having the formula:

MViaTchMd

" . where

MVi = R13_pR7~pSi01 /2, where R is selected from the group consisting of one:
to forty carbon monovalent hydrocarbon radicals and R? is selected from. the group
consisting of two to forty carbon atom terminal olefinic monovalent hydrocarbon

radicals, where p varies from 1 to 3;

T = R38i03/7 where R3 is selected from the group consisting of R and R2;
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where n is an interger greater than 3, ais from1l to

3, Ris an oxirane or epoxide, or carboxylic acid
wa@ndwgairizee cont ai ni ng radi cal having from one POT/U82004003227

carbon atons, nonoval ent hydrocarbon or

hydr ocar bonoxy radi cals, hydride atons, and with at

| eadd = RARS i@ pyawkere RepaxR dare eichdaddpenddntly selekb@d fromi the
: anhydr.i de 6¥nd1 hydr4y de being present on the nolecule.

ETOHR, 086‘%‘6’5‘?@0%@9042 apfe present invention further
‘conprise a curable al kenyl silicone having the

f or nyl-ap! f L= L1/ 2, .where
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sel ected from the grou consisting of two to forty
: ran@}%%ﬁ%@mﬂtt@rm ﬁ‘mutol,g@q An¢ dvbefoe abiet rangihgoframborio 0.5,

' - € VAl tQ 3: T = ] O3/ 2
Rt OBCLRABAS, o PRE o™ afe Tl BeoRa:S and
moan ¢réferablys Mkl 20040 0.41 76 2bBETOYS20R1A 0b3dgokitidd T preferably

RAR5SI 02/.2 where R4 and R5 are each independently
-crogginked by 3 sehpiantially dinguphydseganssilorgne selRetedfvnRahe grodp of
‘COIJIX(hg d33Si O/ 2 where each Rl is as previously defined

and g | ndependently selected; wherein a and b have

val ues ranging fromabout 2 to about 5, c is an
MDhgiv'gder rangi ng from about 50 to about 1,000 and d

has a value ranging fromO to 0.5, preferably from

0.25 to about 0.5, nore preferably fromabout 0.35 to
MRfMut 0.5 and nost preferably from about 0.4 to about

-0.5; which conposition is preferably crosslinked by
MIS gmst antially Iinear hydrogen sil oxane sel ected from
. the'gfoup of conpounds:

M'DeD'fM!, and
M'DeM' where

M =R'38i01/2 ,

M'= HgR'g_éSiOl /2, and
D= RR'Si0p/p, and

D' = R'HSiO9/y wherein each R' in M, M’,‘D,’ and D' is independently selected from
the group consisting of one to forty carbon monovalent hydrocarbon radicals wherein
- the subscripts e and f may be zero or positive whereby the sum of e and f ranges from
about 10 to about 100 subject to the limitation that the sum of f and g is two or
greater. The substantially linear. hydrogen siloxane is preferably selected from the

group consisting of

MDeD'M,



MeD fM M fM MeD fM, MeD fM, and M DeM

where MR 3Si0Ol/2, M= HR 3 gSid/2, and D
WORR487T083 2, and D = R HSi 02/ 2 wherei n each R PCRUSIN4/003227

M, Db and D is independently selected from the

group consisting of one to forty carbon nonoval ent
MIbyd; ocar bon radi cal s wherein the subscripts e and f

rray be zero or positive whereby the sumof e and f -

es from about 10 to about 100 subject to t he
4 geithsreathat the sum of f and gis tw or greater
The substantially linear, hydrogen siloxane is

PSS’ ) PABHE 100, E APELBUEENR SO, S ot
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tWQWFPG%@%?@HWlk@WlMI and R2 is preferably
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trifproedpropydloy ph@tyhy! , trifluoropropyl " or phenyl . The
conpositions of the present invention nay be utilized .
as a solventl ess

The compositions of the present invention may be utilized as a solventless

composition, a composition diluted by a suitable solvent, or as an aqueous emulsion

and find particular use in release compoéitions for paper and polymeric films.
DETAILED DESCRIPTION OF THE INTENTION

Release coatings are part of a laminate wherein a release coating is coated upon a
substrate. Genefally substrates suitable for release coatings are selected from the
group consisting of paper, polymeric films such as those consisting of polyethylene,

polypropylene, and polyester.

The release compositions of the present invention comprise additives for improved
anchorage of release coatings comprising additives for improved anchorage of release

coatings comprising:
(RaSiO4-g)2)n

" ~where n is an integer greater than 3, ais from 1 to 3, R is an oxirane or epoxide, or
carboxylic acid anhydride containing radical having from one to forty carbon atoms,
monovalent hydrocarbon or hydrocarbonoxy radicals, hydride atoms, and with at least
one oxirane or epoxide, or carboxylic acid anhydride and hydride being present on

the molecule.

The present invention further provides for an alkenyl curable silicone composition of

the formula



conposition, a conposition diluted by a suitable
sol vent, or as an aqueous enulsion and find
w@assiTubar use in rel ease conpositions for paper/usaed4/003227
pol yneric films. DETAI LED DESCRI PTI ON OF THE | NTENTI ON
Release coatlngs are part of a-lam nate wherein a
r ehgai ogtd ng i's coated upon a substrate. Generally
subst?a?eg duitable for rel ease coatings are sel ected
fromthe group consisting of paper, polyneric filmns
whesaich as those consisting of polyethylene,
pol ypr opyl ene, and pol yester. The rel ease conpositions

e R S BRos R aoriate R abeclegied s s Sopgsting of
one 3§ %ft Vc%?oofnoxg“%g&{% &W %gsh%g?a% 3@ AL B ERSE sel6A& IFAYS the

conpri sing: where n Is-an I nteger
groupr eantsistinghaf) t8o ta fostyf cabod dtem3oleRnicsmanowtént ameirararbon
epoxi de, or carboxylic aci nhydrlde ntalnln

radigdly VT RRFEG OB B 16 RAPIQB/2 AVt Ka s Agloeted from the
groyf B KR oP YT ARAREOT oL EUEBQE3T, DAY RAAHEHS are each

and w ' east ne oxi rane or
1ndeppmiend§i seletted dohothy | greuppeimdisting AR dad RYY ahy M FdR! 38101/

bei n ab resent on_the nol ecul e. The pr.esent |nvgnt|oq
wherq, £athe R plsonrersademsly sghecisdc and) ithe: avbﬂsngtssq pn¢ dnhave values

B GREEL P o5 b LT  R D50E 50 0 o

1,0082m8i d s 2, Va\M’ba'aﬁ?glﬁ@. fiofh 6 & @6] mefekabdyrrbmed. g5 twqbout 0.5, more -
consi stin one to forty carbon_nopnoval ent

prefpsphlyoley ﬁufr @ sapowNep mpd mostsprefesabdy fipppphouh @4 to about
0.5. gr%%g é’%en tdeﬁitng NHe %rgf \Qﬁ‘ostte%tlaﬁ{} tofafBER A rﬁéa%n{h%{ ald Q{/é}age

rocar pon
number of T branching sites per alkenyl silicone molecule of (A) is at least two and

1

preferably three.
The release combositions of the present invention comprise:
“(A) additiy,es for improved anchorage of release coatings comprising:
(RaSiO04-ay2)n

where n is an interger greater than 3, a is from 1 to 3, R is an oxirane or epoxide, or
carboxylic acid anhydride containing radical having from one to forty carbon atoms,
monovalent hydrocarbon or hydrocafbonoxy radicals, hydride atoms, and with‘at least
~ one oxirane or epoxide, or carboxylic a01d anhydride and hydride being present on

the molecule and
(B) an alkenyl' sili.cone having the formula:
MVi, T,D Mg
wheré the subscripts a, b; ¢, and d are as previously deﬁned;.

8



radi cals, where p ranges from1l to 3; T = R3Si(3/2

where R3 is selected fromthe group consisting of Rl
wW@nw4821765 = RAR5SI 0212 where R4 and R5 ar e eacPCT/US2004/003227

i ndependently selected fromthe group consisting of Rl

and R2, and M= R13SiOl/2 where each R1 is

i ndependently sel ected and the subscripts a "and b

(C) hawehydadger siloxamegeleged from thb guiupdficompbonds: 5 and ¢ i s

an integer ranging fromabout 50 to about 1,000 and d
~has a value ranging fromoO to 0.5, preferably from
0. 25 tobég ) 5, nore preferably fromabout 0.35 to
about 0.5 and nost preferably fromabout 0.4 to about
0.5. Appls Igﬁﬁpts define the termsubstantially branched
to nmean t ‘the average nunber of T branching sites
per al kenyl silicone nolecule of (A is at |east two
and prNBeBtM three. The rel ease conpositions of the
ptesent invention conprise: (A) additives for inproved
anchor a | ease coatings conprising:
“(RaSi %ﬁg%&ﬁﬁﬁ >where n is an interger greater than 3,
a’‘i's froml'to 3,7 Ris an oxirane or epoxide, or

andcarboxylic acid anhydri de containing radical having

fromone to forty carbon atons, nonoval ent :
hydrocar bon or hydrocar bonoxy radlcals hydri de at ons,
and wi t M&leM'east one oxirane or epOX|de, or
carboxyllc aci d anhydri de and hydri de. being present

C ) an al kenyl silicone having
Whetl%lghfs Rur%%é uspyhﬂe/ﬂ?gﬁlé where the subscripts a, b,

c, and d are as previously defined; 8 WO 2004/ 071765
PCT/USZQQ4£Q%§2§7SﬂDg@ a. hydrogen si | oxane sel ect ed
fromthe group of conpounds MDeD M .

D =R'R'SiOy/y where each R'is independently selected and

D'=RHSi07/»

where R' is as previously defined, the subscripts e and f may be zero or positive
wherein the sum of e and f ranges from about 10 to about 100 subject to the limitation

that the sum of f and g is two or greater and

(D) a hydrosilylation. catalyst comprising a metal selected from the group
consisting of nickel, palladium, platinum, rhodium',Airidium, ruthenium and osmium;

and
"(E) a cure inhibitor.

- The amount of component (A) that is used in this invention range from about 0.1 to

5.0 parts, preferably from 0.5 to 4.0, and more preferably from about 0.5 to 3.0 parts.

The amounts of Components (B) and (C) that are used in the compositions of this
invention are not narrowly limited. Said amounts, expressed n.terms of the ratio of -

the number of silicon-bonded hydrogen atoms of Component (B) to the number of

9



MO fM NMDeD fM MDeD fM, and MDeM where Mis
as previously defined and M = Hg R3-gSi0Ol/2 D=R
woR®HO02V785 where each R is independently sel ece@€duszud4/003227
D= RHS 02/2 where R is as previously defined, the
subscripts e and f nmay be zero or positive wherein
S e Ao Aol PR L Rt one,
are twificent gr pavete anaué Wr sidydioosti frgmhal/i @hto t@0/&) ysiblly from
conirogpi sing a netal selected fromthe group consisting
122Q5t0 20 blapfl presaablydr ol /0% hum  rhodi um i ri di um
rut heniumand osmium and 0 (E) a cure inhibitor. The
f * t - i.n: i .
Brofflp Whled COMRBARFND) chithe cOfbgtiBot SEAglsTinh ifon is @ catalyst
. compoaéerabic fheitittd. theteaction, ofathd sitidoa-ipnded hattoged mamms of
about 0.5 to 3.0 parts.. _The anmpupts of Conponents (B)
CoraprnepicCt wigh the wlicansbondgd pifé‘me‘ohﬁffgg?atrb%gadaalst ¢i (comporient
[ op.a . VO ¢! ' un
) NS0 268, IBRLES o TS, SHnBnL TS, ot
Compdrdeap(Dheatest phithngemetal; arsadier Cactpas aiiica( gl dropdviadered
number of 9 WD 2004/ 071765 PCI/ US200Q4/ 003227 .
chaggppl, beswingarawbmstalifr @ cRypeBrbrbrwaR erpEaplgtigpm metal
Conmponent (A), as is typically done, are sufficient
A g}%bc%i?gfggg% l—c&?l%alrljl‘glﬁé oEat&l%td cgﬁﬁ)bf?erﬁf'lﬁ Y j;o4réaglgp(§l9s1loxauj1e
compositions of this invention is any form of chloroplatinic acid, such as, for

example, the readily available hexahydrate form or the anhydrous form, because of its
easy dispensability in organosiloxane systems. A particulaﬂy useful form of
chloroplatinic - acid is that composition obtained when it is reacted with an
aliphatically unsaturated organosilicon compound such as
divinyltetramethyldisiloxane, as disclosed by U.S. Pat.. No. 3,419,593 incorporated

herein by reference.

The amount of platinum-containing catalyst component that is us:ed in the
compositibns of this invention is not narrowly limited as long as there is a sufficient
amount to accelérate a room temperature reaction between the silicon-bonded
hydrogen atoms of Component (C) with the silicon-bonded olefinic hydrocarbon
radicals of Component (B). The exact necessary amount of said catalyst component
will depend upon the particular catalyst and is not easily predictable. However, for
- chloroplatinic acid said amount can be as low as one part by weight of platinum for
every one million parts by weight of organosilicon Components (B) plus (C).

Preferably said amount is at least 10 parts by weight, on the same basis.

For compositions of this invention which are to be used in the coating method of this
inventibn; the amount of platinum-containing catalyst component to be used is

preferably sufficient to provide from 10 to 500 parts by weight platinum per one

10



1/20 to 20/1, and preferably from1/2 to 20/1. Broadly
stated, Conponent (D) of the conposition of this

wOo pwentizeh i s a catal yst conponent which, facPCT/U81088003227

the reaction of the silicon-bonded hydrogen atons of
Component (C) with the silicon-bonded ol efinic ,
ill AR | iGRIRABRHonedtBIBANHs (&N e any
m %}ﬁg{aﬁnu%-c%g?%@}égpﬁ%ﬁgﬁst ﬁ?gﬁ%ongnﬁl ?:g?)nexarrpl e,
Conmponent (D) can be platinumnetal; a carrier such as
The shydreslytption ocatgigsid &r eelectethafranathe rwpi nepspitiagi ofireatalysts

netal ; or a conmpound or conpl ex of tinum.-nmetal.. .
comprigip p antal felecied frare St %‘Pﬂgﬁ@w&&% of kgl B o Plgflnum»
rhodifd, %&@Omhglﬁhﬁomgfmm%tth iRfylsh \phtcfl 61150 801;

I's any formof chloroplatinic acid, such as, for

3,150)6803,819,598 3 Es Iy 3474j462bhed3 Be4BY.drate form or the
anhydrous form because of its easy dispensability in
;or.ganosi | oxane systens., A particul arl seful form of .

Trhibi it GERRRAPR () ol DT BIAFRED SO BEI iFHAGE F Ml Rineyp in

the bxfgahésﬂﬁc%ﬁ%@d’ﬂ%ﬁrgleé‘ of vﬁhblﬁh@}%ss@bf YocdhBahH eSSt inhibitors
organosi I'i con conmpound such as

incleliev iunydttnatedamegdnyd diosigooxdsn esuclasasdietipll@sendlybyr UarBmatically
Pat. No. 3,419,593 incorporated herein by reference.

unsafpratedrratides, 07 SpPAIenh Ak Aot aa AEpCaSEIS I EIPOEHp Ghen patent

[ d, i R IS [ [
Nuflfi8 35 A P P 358280, ARG Bla b umat BB oo hrits

U.SaPaEttNG. G, $820083¢ bRifidi osilogares] EIfp SaehtiNe. 3,08@,66Tunsaturated
bet ween the silicon- bondedz}%éhﬁgdr ogen_at ons
|

. of
hydrospgienehesters) Undt Rater N SHb e, b rpd| 4,562,096, and
r I ' . X .
conf RSS90, bt U GATANSRN () DRSS i
comERRIRdseRaR Kydeoasditeyas. Pabal Mainbaind,06$,6001 ketasds, YU.S.
predi ctabl e. However, for chloroplatinic acid said

Patestrdiwmbet 3t 187345 sylEwsides, amincpaphospRingie PHRSPIES, FHEHES bh-

f Ver. md. | I, i-qh )
pasf B AP RS BHGHERE Alozp, s nd
halfSahideMPENPatefit 215388851 ankOvaasub Salty, sweh @htU.SOPateleENumber
sane basis. For conpositions of this invention which

3,465 185t olthe hebiexed that e eqrapasiitprgeaftbis ipventifingcan comprise an

inhibitor from any of these classes of inhibitors.

The inhibitors may be selected from the group consisting of ethylenically unsaturated
amides, aromatically unsaturated amides, acetylenic compounds, ethylenically
unsaturated isocyanates, olefinic siloxanes, unsaturated hydrocarbon diesters,
. unsaturated hydrocarbon mono-esters of unsaturated acids, conjugated ene-ynes,‘
hydroperoxides, ketones, sulfoxides, amines, phosphines, phosphites, nitriles, and

diaziridines.

Preferred inhibitors for the compositions of this invention are the maleates and

alkynyl alcohols.

The amount of Component (E) to be used in the compositions of this invention is not

11



i nvention, the anpunt of platinumcontaining catalyst

conponent to be used is preferably sufficient to
w@eanviodsed rom 10 to 500 parts by wei ght plati nRET/p82004/003227

one 10 WD 2004/071765 PCT/ US2004/ 003227 mllion

parts by wei ght of organopol ysil oxane conponents (B)

critidaignd &ah- beldh§ aeh Ot Wi1PetL tetbdl ¥ -8bschibed Slaffi@tatalyzed
fromthe group consisting of catalysts conprising a

hyqii@ftibflla@el raetivd dtrromm teeppraiue whibs ingt preyewingsaid ekaction at
ST ST, ! BT IO

temperapSte SO spbetidamSt of irfilBitcttdn bd shEgestedltodai i
, 814,6730. SIferclhi b?tor s,o' gon‘ponen%1 (ES) éé? or tohe %Péatslpﬁﬁlrfr-%ed

bathydideipt roetmtenyetaigsisceadhe degted domomh of any pixdicular inhibitor to
il es of vari sses of such

. | t, Ex | |
be RaMIL derenddwop iy SpRohEation ard Bige ikt mldrue sgameel
corﬁé?ﬁﬂﬁ? LRERsB Wi hatfre BhH WO RS dF t%n%&n@x%t? g%%érgiglg)y The range of

unsat ur at Ed am des, U.S. Patent
Competant €B) cancomPAeitds by WSghtPatedarably MUt 2¥osbyBwéhht, 420 ;most

, 347,346 and 5,506, 289; ethylenically unsaturated °
prefegfﬁojygﬁa% Y Weight  patent No. 3,882,083; olefinic .
sil oxanes, U. S. Patent No. 3,989,667; unsaturated

Thﬂ?’(%f%%fs?fcﬁﬁ DTSSR inddnfon (E?aty%@uéélg -as Fortmfat®i that are free

66 and 4,562,096, an conj ugat ed ene-ynes.
of d0l\®nt,Rat €0Q% Nohite dduted46ith 84 8rganidt sb]wn2{a6 B moxtibde, or as an

oo R SRR By L s "
 Z3line Silid oud Wnes: i hagphites;
R o e R

rangd sariyimgdiore sbowd. 190 tBabent 10\000 derlip3isd, prefeheblly fieat shout 125

§Pd Q%If am des, %'S' Pat ent_ 4,533,575; and vari ous

to abopt 4,008, mrreagrefgrably pana gpowiubAbieto abpui §90,18%1 mpst preferably
el t ha Ifd.on f.this i ni | n

R ot ebnd i RUBABHLLOT LRl Bt LIS LR b

maniphiatiot of she Fdties iofthdistodshsometyic babseipechb@debd 6B tehainal M

- group consi sting of ethylenically unsaturated am des,

fmd%ﬂonﬂpﬂﬁ%ﬁﬂﬁhﬁﬁ§%ﬂﬂﬁdﬁ@@féﬁﬂ@és; acetyl eni ¢ conpounds,
et hyl enical ly ' :

MViaTchMd

with one general consideration being that a + d >b. If this condition is not met, the
alkenyl silicone can become much more viscous. This does not preclude use of the
silicone as a release coating material because the silicone may be dispersed or

dissolved in a suitable solvent and coated thereby.

It is generally appreciated that other components may be added to the compositions of
the present invention such as bath life extenders as taught in U. S. Patents 5,036,117
and 5,516,558; release additives for increasing the release force; fillers, extenders,
reactive diluents, anchorage additives that improve adhesion to specific substrates,

and the like.

12



unsat urated i socyanates, olefinic siloxanes,

unsat ur ated hydrocarbon diesters, wunsaturated
whyarotasphon nono-esters of unsaturated aci ds, PCT/US2004/003227

conj ugated ene-ynes, hydroperoxides, ketones,

sul foxi des, am nes, phosphines, phosphites, nitriles

a3 B BTy SURRGRY B B flnt S geray

emuls@ﬁ!;‘d’ Bylthélla@@ilﬁeh f nU%QOﬁMfacﬁﬁtsC@ﬁ@ﬁﬁﬂmf Wdtgr follobed by
used in the conpositions of this invention is not 11

procey¥in@ B0A¢ LAV BH1.PCT/ US2004/ 003227 critical and can be
any anount that will retard the above-descri bed

l.ati pu catal osi |yl ati e t
i Pl et it B PR gt
mcor?ag@a%,%ﬁére%@vat ed tenperature, i.e. a tenperature
i§ 25 to 50 C above room terrperature No

speci fi c anount of inhibitor can be suggested to
EXPERM%ENTédspeC|f|ed bath |ife at roomtenperature

- since the desired anount of any particular inhibitor
be used, w || - i tt
The g SERRBI s ARG o (5 el FRAGRRALEA I AR not 0
be conBGudaats YinitiAR theA RS a@fem@@cﬁliﬁ@ nethiese (pAYifiardaraffles. The
range of Conponent (E) can be 0.1-10% by wei ght,
preferably 0.15-2% by weight, and nost preferably

EXAMEL-H19% by weight. The conpositions of the present
invention may be used as fornul ations that are free

Pre of isoI f;fa mr Eegddﬂ}\p(m’ solids, diluted with an. organic
: i ble, or as an aqueous enul sion.
When the formul ati on of the present invention is used
A miftufe oFOAKENglyeidsl . etrt i (mgsE)i t(Aldsichy X80 egl 23htmmied) and
viscosity of the al ken silicone _be i range
polmaﬂlylhm@rosﬂwaﬁéw &O%IYIt 5 b MY, "r?e‘d? et Wa%i ©lpene (50
r Ol +Jord WempBiRhife. A small
mL) gfe a‘% ))éwghrg@a out i’é’g] Pfagnglgu%ht %OO ang m)se -

exotlﬁHrﬁﬁ@ effbétywad bbseradoatter 24Hout a0ahoutPragessc efi tiepmiastéon was

This iis nost easily acco I|shed by
followed by "H NMR — after 1 hr 25% of Si-H groups Were converted to Si-C bonds.

In order to increase conversion of Si-H bonds, the mixture was stirred further for
~ additional 24 hrs. Toluene was evaporated and the residue was characterized by NMR
and GPC using CH,Cl, as an eluent (M,= 11100, M, = 39100, M, /M, = 3.52).
Purified product (5.4 g) was obtaiﬁed with 95% yield; '"H NMR (CDCl): §/ppm =0.1
(s, OSi(CHs)s, terminal), 0.2 (s, -OSi(CH3)O-), 0.5 (m, CHy,), 1.65 (m, CHy,), 2.6 and
. 2.8 (m, CHy,) 3.1 (m, CH), 3.45 (m, CHy,), 3.4 and 3.7 (m, CH,,), 4.7 (m, SiH). *°Si
| NMR (CDCls): 8/ppm = from -34 to -38 (-OSiMeHO-), -19 to —23 (-SiMe(CH,)0-),
10 (-OSiMe3). '

Release coating with anchorage additive:

A release coating formulation prepared by mixing:

1816626 50g
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mani pul ation of the ratios of the stoichionetric
subscripts between the terminal M and M/l groups and

wo b@4/07gsdups in the formula: M aTbDcMl  wi t hPOTES2004/003227
general consideration being that a + d > b. If this
condition is not nmet, the alkenyl silicone can becone
muckssus06c vi scous. 0Tlsigs does not precl ude use of the
silicone as a release coating material because.the
siljcone may be dispersed or dissolved in a suitable
sol ¥&#Pnd” coat edOtlereby. 1t is general ly
appreci ated that other conponents may be added to the

This Sj td e 2i nyent,,on such. as bath -

Frpang oot QR MLCORAG) NS EnBE enGRer T e

coramlirBated (b 56 8yne @h.eapeplesdeléreicvis P Fhd AELAR MO tdhiferatures
rel ease force; fillers, extenders, reactive diluents,

| shoxne o rkagle ddbslevy dbesecnaerq epalosted aafteesi dout and Fedays coo

BRI o 330 Uik et mE R ions the |

silicones of the present invention are generally

enul sified by the addition of non-ionic surfactants,
addition of water ' followed by processing in a
colloid mll. Al United States patents referenced
herein are herewith and hereby specifically

i ncorporated by reference. EXPERI MENTAL The foll ow ng
exanpl es are designed to illustrate the present
invention and are not to be construed as limting the
i nvention as. enbodied in these specific exanples.
EXAMPLE 1 Preparation of anchorage additive: A mxture
of allyl glycidyl . ether (AGE) (Al drich, 2.886 g,
25.3 mmol ) and

! GE Silicones solventless paper release product

?Black Clawson Converting Machinery LLC, Fulton, N.Y.
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pol ymet hyl hydr osi | oxane (2.97 g, SiH = 47.5 mmol) was
diluted with toluene (50 nl) and stirred with 0.61 x
wAaeo4/oppns pl ati num at room tenperature. A smal PCT/US2004/003227
exotherm c effect was observed after about 10 mn.
Progress of the reaction was followed by 'H NWR -

groups were converted to Si-C
Tableo{)ndébrasﬁvﬁt%sl?atfﬁ??lﬁnﬁcr ease conversion of Si--H bonds,
the m xture was stirred further for additional 24

hr sl cdQHaRe M apor at ed gpglg the resi due was
"chafacteri zéd UE N and GPC usi ng CH2Cl12 as an’$ :
eld

el ugnt (Mh= 1]100, MV = 39100, M,,, / M = 3.52).
Pur |sec@dtispr odyct (5.4 g) was [obtaihed with 95%y :
"H \II\/R (CDC13)|: 6/ ppm = O: 1 (s, OSi(CH3)3 terrﬂ nal ),
0.2 SSH-EH O )05 Mt 65— V),
2.6 and 2.8 (Rubcath tests ™ (H?‘Mﬁ WSYys (m cHef) |
3.4fand 3.7 (m CH2,), 4.7 (m SiH. 29SS NWR
. (CDEI3) T 87 PPy i Trom3' y$ O 188 (- OS5 MeHHdys - 1P to
-23(-5i|\/b(CHz}3 10 (2 0Si|Me3). Rel eage coatmg
Wi t fo_anchor age addltlve: A release coating formifation
prepay ed by nilxi-ng: '|-SL6626+5.08 g 13 W3- 2004/ 01765 |
PCT/ US2004/ 003227 1S§4300c 0.16 g Exanple 1 0.1fg
Thi 8 _coating formi gti-on—-abeve—was—coate ertp 142
gaufRd pol yest dr-/+1 m (|PETr cldrlonma treat ¢8't'o 54| dyne
cm Sanpl es wgre cured for the tines and h
hEsE _Were

t enpetratures 1|uvvn - Tabte el ow.
eva ﬁ%\t ed aftdi /1™ hour+aﬁd 3 3'6/3;5 room er%perat Ur e
agi pg for anchorage by a finger rub-off met hod. [I GE

Si | gpnes sol'vieniTess |paper riel gase prodiet 2 Bl pck
d afson Conver|ting Machinery [LLC, Fulton N.Y. ‘

ﬁEs

D g_'_

60 -— +/ - |+ - Tt

Efﬁcieﬁcy of attachment by “Rub-off” was rated as follows:

very weakly attached -
weakly attached - | B _—
could be removed but not very easily + /-
strongly attached : ++
very strongly attached 4+

EXAMPLE 2

Preparation of anchorage additive:

A mixture of allyl glycidyl ether (AGE) (Aldrich, 142.7 g, 1.25 mol) and
15



14 WO 2004/ 071765 PCT/ US2004/ 003227 Table 1 -
Abrasive test of PET filnms Cure Tine, 100 C 120 C
waewandseRub- of f test Rub-off test | hr 3 days.PCHUS2008003227

days 10 -- - +/ - +++ 20 +/- +/- +/- +++ 30 +/ ++
+ - +++ 40 +/ +/ - +++ 60 -- +/ - - +++
pol?ﬁ%ﬂ@ll@ﬂtb)éll@ian@t(tl 36.0nErHiHbY 1.6Rwb9Hf zfnd MPpllhaﬂh@Qlu?ﬂ? using an
| ows; very weakly attached - - - weak attached -

ethél@ﬂll ghlyeony @ﬁﬁme@iﬁbuylsuiﬁﬂe)vlecrd]uré@HDtnyhlende ®ntaamgg yl.2 wt%

t ach t d +++
BB A0 T30 Y Sk st i 16 SR 00 s e spetamygiscure
wad) &m@fedytlhe@tvhéxmﬁ %E%T&A.& dnp i, t01g13}d7a @50 los#R: refioh {B&uct
15 WD 2004/ 071765 / US2004/ 003
ha\p@&?ﬁﬁmﬁ%mymmg%‘kane (150.0 g, SiH= 1.6 wt % and
20 ppmrhodiumusing an ethanol solution of

o rls dj. but Lsulflg%)ardgc%dl un(l1l1)trichloride containing

R anchor tive:

A release coating formulatibn prepared by mixing:

1SL6625 | 500.0 g
'SL6110-D1 500.0 g
15S4300¢ - 23.0 ¢
Example 2 Additive 300g

" This coating formulation above were coated? onto 142 gauge polyester film (PET)
corona treated to 54 dyne cm. Samples were cured for the times and the temperatures
shown in Table 2 below. These were evaluated after 1 hour and 5 days room

temperature aging for anchorage by a finger rub-off method.

! GE Silicones solventless paper release product

2 Black Clawson Converting Machinery LL.C, Fulton, N.Y.
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rhodi umat 120-130 C after an exothermto 170 C for 4

hours.

product

The react

ion m xture

m Xi ng:

was filtered then vacuum
waredppes at 120 C to yield a 450 cstks react i BOI/US2004/003227
having 0.52 wt % remai ning Si H Rel ease
coating with anchorage additive:

Tk EHFRIBEEEPE T,

Additive 30.0 g This coating fornulation a

A rel ease coating
' SL6625 500.0 g
300c 23.0 g Exanple 2

bove were

eb Spatdyd Dvaslt Bmi 42 [IxatVWeebiDénip,s tmitidli | m ( PETj-Dagor ona
treatefd to 54 dymne.cm Sanpl eg were cured |for the
~ tines and the tepperatures shown in Tabl g 2 bel ow

ft/mighese W e eval uatled after 1 HOUP ofigsts ggfpubodbiest
tenperature aging for anchorade by a finggr rub-off

100 NMET frod = SIticC S solventT ggs paper reILE/ase pr oduct
2 Bl ack C awson Converti ng Maghi nery LLC, | ton,
16 WD 5004/ 07176% PCT/ US2004/ Q03227 Tabl

000 Abrasi Wes Test of PRET fil ms Welh-Speed, mell+++ne, Exi t
Wb Tepp, Initiall 5-Day ft/min sec OF Rufj of f test
Rub of test 1an0 0239 / 03 1.5 2390 44 114 300 3 0O

B00 245 ++P0- 100 9P#5282 ++ ++ [bbD .5 278 +HFE

100 9.0 282 - -+

200 4.5 78 H++ H+

300 3.0 275 - H-++

00 2.25 80 H++ T

100 0.0 328 H-++ H4+

200 4.5 328 HHF bt

300 3.0 325 H--+ -

1400 2.25 325 -+ -

Efficiency of attachment by “rub-off” was rated as follows:

very weakly attached

weakly attaéhed

could be removed but not very easy +/—

strongly attached

17
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300 3.0 275 ++ ++ 1.00 2.25 280 ++ ++ 100 9.0 328 ++

++ 200 .5 328 ++ ++ 300 3.0 325 ++ ++ 00 2.25 325 ++
wWO-200487€76%i ency of attachnment by "rub-of f' wasPCHUSZO&EB03227

follows: very weakly attached - - - weakly attached -

- coul d be renoved but not very easy + /- strongly

aty S o attale 2004/ 071765 PCT{lJS2004/ 003227 very
st r%%g'?yg ?achéé%l) +++ EXAMPLE 3 Preparation of

. anchorage additives: AdditiveA A mxture of allyl
EXAQHBICE dyl ether (AGE) (Aldrich, 79.1 g, 0.69 nol) and
pol ydi met hyl nmet hyl hydr osi | oxane (200.0 g, SiH = 1.05

P w . % and, 20 .rhodi um wusing an ethanol solution of
—H@ﬂ%ﬁﬂﬁlﬁggﬁg—@@ﬁm TAHelLend 2 Ld¥8Sr hodi un(I11)-trichloride
containing 1.2 w%rhodiumat 95-120 C then held at

Addi%@-e%zo C for 1 hour. The reaction m-Xxture was vacuum
stripped at 120 Cto yield a 199 cstks reaction

product having 0.48 wt% remaining SiH Additive B A
A mixteref ellyhldlydidyl pthiedy(AGEhe(AldndE) 79-A1 & i @09 -moDg and

poly%’me%iy?r%et%?/ih%rdr%rs]i?oxane (200.0 g, SiH = 1.05 wt %) and 20 ppm rhodium
using an ethanol solution of tris(dibutylsulfide)rhodium(IIl)-trichloride containing 1.2
wt% rhodium at 95-120 °C then held at 95-120 °C for 1 hour. The reaction mixturé
was vacuum stripped at 120 °C to yield a 199 cstks reaction produbt having 0.48 wt%

remaining SiH.
Additive B

A mixture of allyl glycidyl ether (AGE) (Aldrich, 89’.8 g, 0.79 mol) and
polydimethylmethylhydrosiloxane (150.0 g, SiH = 1.05 wt %) and 20 ppm rhodium
using an ethanol solution -of tris(dibutylsulfide)rhodium(INtrichloride containing 1.2
W% rhodium at 95-120 °C then held at 95-120 °C forl hour. The reaction mixture
was vacuum stripped at 120 °C to yield a 476 cstks reaction product having 0.24 wt%

remaining SiH.
Additive C

A mixture of allyl glycidyl ether (AGE) (Aldrich, 66.2 g, 0.58 mol) and
~ polymethylhydrosiloxane (145.0 g, SiH = 1.6 wt %) and vinytrimethoxysilane (86.0 g,
| 058 mol) and 20 ppm thodium wusing an ethanol solution  of
tris(dibutylsulfide)rhodium(IItrichloride containing 1.2 wt% rhodium at 95-145 °C-
then held at 95-110 °C for 2 hours. The reaction mixture yielded a 185 cstks reaction

product having 0.38 wt% remaining SiH.

Rélease coating with anchorage additive:

A release coating formulation prepared by mixing:
18



pol ydi et hyl met hyl hydr osi | oxane (150.0 g, SiH = 1.05
w % and 20 ppmrhodi um using an ethanol sol ution of
wao eoogai7eut yl sul fi de)rhodium(l11)trichloride chol/@sI00H0p3227

1.2 wit%rhodiumat 95-120 C then held at 95-120

C.forl hour. The reaction m xture was vacuum stri pped

at k24§ to yield a 47§ypggkks reaction product having

O 24 W% remaining SiH Additive C A mixture of allyl
YCIdy| ether (AGE) (Aldrich, 66.2 g, 0.58 nol) and

Sirtdil B3P hydr osi | oxané0Q.€45.0 g, SiH =.1 .6 W. %
and vinytrimethoxysilane (86.0 g, 0.58 nol) and 20

: i um usi ng an sol uti on of

trwggﬁtyl sul fide)rnh (ééa(ﬂﬁ(l [1)trichloride containing
1.2 wt % rhodi um at 95- 145 . then held at 95-110 C
fongditheurs. The react |3m)g1 Xture yielded a 185 cstks

reaction product having 0.38 w % remai ning Si H.
Rel ease coating with anchorage additive: A relea

Thiscesating domoratifnashaye wresased” pyiont 4 sryiee ppdyeer Him (PET)
2004/.0 PCT/ U /003 27 6
coroqg rgit_e[% %‘cbgi? gw G, }2 Eeél %&’ %162%8%50 ? |d\(/)t(}elg é%n%eratures

showk S T&818131 Billov OT KBk ek Bva&@&é’cﬁ af& B BQit edzosed t® nibékﬂnum
gauge pglyester film (PET) corona treated to 54 dyne

humatity aBafipCeagingdpeanshorage by e finger whrpdsmatigds he
tenperatures shown in Table 3 bel ow. These were
eval uated after 72 hours exposed to maxi mum humdity
at 60 C aging for anchorage by a finger rub-off
nmet hod. CGE Silicones solventl ess paper rel ease product

" ! GE Silicones solventless paper release product

2 Black Clawson Converting Machinery LLC, Fulton, N.Y.
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2 Black C awson Converting Machinery LLC, Fulton, N.Y.
19 WO 2004/ 071765 PCT/ US2004/ 003227 Table 3 -
w\R0as7Mes Test of PET filnms Additive Wb SpeedpCDugiob4/003227
time, Exit Web Tenp, Rub off test ft/mn sec OF 325
2.8 269 + 375 2.4 271 ++ 325 2.8 296 ++ ++ 375 2.4
6 : 2.4 269 ++ 325 2.8 298 ++ 375
Tabl‘%?4 %?"Si"e-gr%p‘%o%agﬁ%%?ﬁ - C 00 2.25 279 Efficiency
of attachnment by "rub-off' was rated as follows: very

A&diﬁﬂakl y Web®pked] - - [Dwelkinye,at t AERRWVeb Tenmpy| dRik off test
removed but not very easy + /- strongly attached ++ . '
very s fi/cl)l{}igly attac see(g +++ op

A “h2s T3 269 -+

A 375 X b o

A 325 2.8 P96 Ht .

A 375 b4 296 N ‘

B 325 X - 69 -

B 375 0.4 269 4 e

B 25 x5 ho3 I

B p7s 2.4 297 T+

C 00 3.0 276 —

© 400 ' .25 279 -

Efficiency of attachment by “rub-off” was rated as follows:
very weakly attached -
weakly attached ' ——
could be removed but not very easy -+ /—
strongly attached V 1

very strongly attached ' 4+

20



20 WD 2004/ 071765 PCT/ US2004/ 003227 EXAMPLE 4 A
m xture of carbic anhydride (13.1 g, 0.08 nol) and
w@oiognet7ky | hydr osi | oxane (100.0 g, SiH 1.6 wtPOH/USWI4/003227
25 ppm pl ati num as Karstdet catalyst and 230.0 ¢
toluene refluxed at 100-107 C for 5 hours. The
KpAGE hon m xture was vacuum stripped at 80 Cto yield
EXAa rea%t i on product havi ng 1.35 wt%remaining SiHwth
about 7 nol e% carboxylic acid anhydride
A mlktlme vt carbiciahtiydridel (2.3 e, 008 tialyand pdiymﬁﬂabrmydg)elloxane (1 00.0

e S lné,Y»vet L gﬁ%’@%@v%éoé R becRp st RS 2900  tluene

reﬂu% O 5 RSIEL TG et 89%&*&!&% v@a‘%%bﬁ\ﬁn stripped at 80
orrru |on above were coate

2 onto 142 gauge
¢ t@?ﬂe}tﬁ@ tr@rcuf)m lproduPET)ving B6 e % readiethgtiH5# it wheutchmole%
npl es were cured for the tines and the tenperatures
carb@wbmadnanh&m%fsnwnéw These were eval uated after 72
hours exposed to maxi mum huymdity at 60 C aging for
ReleRARABMADG R %nehoki AL~ Of f nmethod. GE Silicones
SOt vent1 ess paper rel ease product 2 Black O awson
- '"Converting Machinery LLC, Fulton, NY. 21 W .
Are@%%o@ﬁﬂgﬁﬁinaﬁﬁbh@?@ﬁfbﬂwmmg:Tabl e 4 - Abrasive Test
of PET filnms Web Speed, Dwell tine, Exit Wb Tenp, Rub
offsﬁ6e t ft/mn sec O

625 5000 g
1SL6110-D1 5000 g
1854300c 230¢g
| Additive{ | 30.0. g

This coating formulation above were coated” onto 142 gauge polyester film (PET)
corona treated to 54 dyne cm. Samples were cured for the times and the temperatures -
shown in Table 3 below. These were evaluated after 72 hours exposed to maximum

humidity at 60 OC aging for anchorage by a finger rub-off method.

! GE Silicones solventless paper release product -

2Black Clawson Converting Machinery LLC, Fulton, N.Y.
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150 6.0 256 ++ 200 1.5 249 300 3.0 253 ++ Efficiency
of attachnment by "rub-off' was rated as follows: very
woe@Mioyl7es t ached - - - weakly attached - - couPdI/iDg2004/003227
renmoved but not very easy + /- strongly attached ++
. very strongly attached 0 +++ COMPARI SON EXAMPLE 1:
Thbﬁpﬁp@ﬁh§80e@@QbYPE?fﬂﬁ@ anchorage additive prepared
per U S patent 3,873,334 conprised of an epoxy
functi onal s1|ane and vinyltriacetoxysilane was
WeleSpeagt ed Dwall sink, 3 WIExi#éeb TempEx iR eff testbpve.
Rub- of f was observed at both additive |evels ohn
non- adhesi ye and ‘adhegjve coated PEJ. EXAMPLE|5
f/mif anpl e 2 a88itive evalltited in a UV|cured rel ease
coatin : 22 WD 2004/ 071765 PCT/ US2004/ 003227
jsoQaritariveg geterm natijnps of The effgql of EX nple 2
additive-on cure and anchorage of WY curable
epoxysilicone coatings |were conpleted using a Pilcher
‘RooHam I ton 2-4sl  PET sut rate. Two U¥-eiure coating
formul ati ons were used|in these expefinments wth the
r‘nnrpQCIJ_l on—of Exanrp!n l as—candi-dat %‘J‘.Cﬁhejfﬁg
B00addi tive. Cbposition A53M xture of 90parts ' V9400
epoxysilicone + 5 partg dodecyl phenoll + 5 parts
“OVOA40E dT -carbrnot —stopped siticone fiuord + 1.5
parts 'Uv9385C i odoni um photocatal yst solution.

Efficiency of attachment by “rub-off” was rated as follows:

very weakly attached -
: weakly attached -

could be removed but not very easy + /-

'strpngly attachéd | | o 4+

very strongly attached ‘ 4+
COMPARISON EXAMPLE 1:

Comparison additive:

An anchorage additive prepared per U. S. patent 3,873,334 comprised of an epoxy
functional silane and vinyltriacetoxysilane was evaluated at 1 and 3 wt. % as in
Example 1 above. Rub-off was obseﬁzed at both additive levels on non-adhesive and

adhesive coated PET.
EXAMPLE 5

Example 2 additive evaluated in a UV cured release coating:
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Conposition B: Mxture of 100 parts of
di net hyl epoxy-stopped |inear D22.1ength silicone

w@ologorr76s 2 parts |1 UV9380C sensitized i odoni uP€T/US2004/003227

phot ocat al yst solution. Coatings - 1.2 g/n2 . weight
were manual |y appl ied to 2 m| PET substrates, then

d t f di
QBRSBTS RO oA s
of U\a QuﬂaMe%bGQ?sﬁ%e cSRHRk SerdEdifiplefcliiRg o ke HRMilG 2 mil

~board and passed under the | anps on a conveyer. Total

PETUtbstrate. diwe diégurst caating cf@mulattgmsme usedlinl theesl experiments
rying l.a wer .apd conv pe furnish
with B Gabos BaY b e S g as SRS inERE oyt "coat i ngs
were exam ned for silicone m gr ation to ScotchTM 610

Con‘&%s tRRhAN Ml&a\gﬁ‘@ of g@?ér%ﬁ@\m@ofeﬁﬁxﬁﬂ%he arigltoaédyiphenol
(tendency of coating to be readily renoved froma

+ Ssphigs rlhft\@%QEl dlgdaltblﬁwlngteppqzﬁ siicane fbid rubl)5 paresHY¥385C
and o serva]fy are given in Table 5 below. GE
1°d°§|“ilmé’ filoga 198ss paper rel ease product 23 WO
2004/ 071765 PCT/ US2004/ 003227 Table '5 Exanple 2

C ng%%itid VB: | Sl tiHesTP] R Sk §F Eifielly®eptik{-RtopPEP Afidri DTS lehgth
° b o;rred st abll%e cl oude r%%ft ugr,eso%ghen Srparts ¢

silionse poltyh@n dté’dpamt HVDE80® amsglz@d iglvaiim ghotoQuiallystisaiutipa.
results are tabulated bel ow Coating Exanple 2 W Fl ux

4 serv n, Addj tveAI\Ioe65
Configs &t 8ri ot Tt Y @SR BRHSY o R Raebstates, then
exp@ieﬁ&% UoBusBd N0 8 ghé GrohS BiABoAA n@e’ﬁlﬂﬂ )pr&sﬁreplhércﬁ@ @éj’o@ 14Hps
- slight mgration noted, rub7off Only with har
moyteskisuandRPC Model lab UV Processor. Samples were affixed to a carrier board
and passed under the lamps on a conveyer. Total UV flux directed at the coatings was
modulated by varying lamp power and conveyer speed to furnish either ~ 63 mJ/cm?
or ~ 160 mJ/ecm® UV flux. Coatings were examined for silicone migration to
Scotch™ 610 cellophane adhesive tape and for smear and rub-off (tendency of a

coating to be readily removed from a substrate by light finger pressure or rub).

Results and observations are given in Table 5 below.

! GE Silicones solventless paper release product
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A 3 phr 160 Excellent cure - no mgration, very good
Anchorage (very hard rub-off) B None 65 Cured - no
wore@gaarizeh, hard rub-off (better anchorage the@T/US2004/003227
coating A) B 2 phr 65 Undercured - migration and snear
noted B 3 phr 160 Excellent cure - no mgration, very
Tabgé)cgd Anchorage (very hard rub-off) 24 WO 2004/ 071765
/ US2004/ 003227 CLAI'M5: Havi ng descri bed the
-~ invention that which is clained is: 1. A rel ease
Examtpi@ asddditor is mqmnipsétely rhibpibbenwitt diohipesitibay Aa&chblagérmed
‘ k\%ﬁ rel ease coatlngs conpri Si C? H’!&‘%‘ SiQ(4-3)/2)n . .
stabjnelprdyymiuses whp & garts gicesdtlerdedrygih 800 pars g@%ﬁnf& om
about 1 to about 3, Ris an oxirane or epoxide
QuﬁﬁMer%éLﬂg afeaﬁqblﬁé‘ﬂedﬁéiéwg fromone to forty carbon
ons, nonoval ent rocar bon or ‘hydr ocar bonoxy -
radl cal s, hydr ide atons, with at |east one oxirane or

CofthaxXi ddiximiplhylﬂUdEFhQI ngOpseasatibn on t he nol ecul e; (B)
a curabl e al kenyl silicone having the fornmula
Wi aTHEAitVOhete Wi = R13 pR2pSi OL/ 2, where Rl is
sel ectled fromthe gr oup consi st ng of one to forty

sel ectled Trom roup| consi s
carbon atomtermnal- ol efinic rmnoval ent hydrocar bon
radi cal s, where|p ranges| Withnmihihel [B¢ssure

A _carbonggpoval ewhe gorocaav:gr%@ ?tﬁ) ? J’é’g%a%?rrub off ,.

A None 160 (same at 65 mlJ)

A 3 phr 65 Cure OK — slight migration noted, rub-off
Only with hard pressure
A 3 phr 160 Excellent cure — no migration, very good

Anchorage (very hard rub-off)

B None 65 Cured — no migration, hard rub-off

(better anchorage than coating A)

B 2 phr 65 Undercured — migration and smear noted

B 3 phr 160 Excellent cure — no migration, very good

| Anchorage (very hard rub-off)
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T = R3Si B/ 2 where R3 is selected fromthe group

consisting of RL and R2; D = R4AR5SI 2/ 2 where R4 and
wR2004argeeach i ndependently sel ected from t hePQr/osgwo4/003227

consisting of RL and R2; and M = R13Si Ol/ 2 where each

Rl is as previously defined and is independently
CL&ﬁ\lflg'Ct ed; wherein a and b have val ues ranging from 2

to' 5, ¢ is an integer ranging fromabout 50 to about

1,000 and d has a value ranging fromO to about O0.5.

Hevaioy B¥9cAbE#hO Tk é0BorPEA! Wik 04(100@dds: 2. The A
. conposition of claim1l additionally conprising a
hydrogen sil oxane selected fromthe group of
1. conbéelpss compesition gampAng f M, MDeD fM, MDeD M,
and M DeM where M= R3S0l/2, M = HQR 3_gSi G/ 2,

W3 JAgT B el o R e Bl BRI 7L, D7D

the group consisting of one to forty carbon nonoval ent
hydr ocar bon r@g8iO.s.)wherein the subscripts e and f
may be zero or positive whereby the sumof e and f

ranges from about 10 to abouyt 100 sybject to the - .
whare fils 3 fTEeRSE BERRter sl 8RS Tawy akpyl t 0%, Ry éaogirane

or epoxide comprising radical having from one to forty carbon atoms, monovalent

hydrocarbon or hydrocarbonoxy radicals, hydride atoms, with at least one oxirane or

epoxide and hydride being present on the molecule;
(B) a curable alkenyl silicone having the formula

MVi, DMy

]

where

MVi = R13_pR2pSiol /2, where R1 is selected from the 'group ,
consisting of one to forty carbon monovalent hydrocarbon radicals and R2 is selected
from the group consisting of two to forty carbon atom terminal olefinic monovalent

hydrocarbon radicals, where p rangéé from 1 to 3;

T = R38i03/7 where R3 is selected from the group consisting
3/2
of R1 and RZ; '

D = R4R3SiOy/y where R# and R ‘are each independently
selected from the group consisting of R1 and RZ; and

M = R138i07/y where each R! is as previously defined and is

independently selected; wherein a and b have values ranging from 2 to 5,

c is an integer ranging from about 50 to about 1,000 and d has a value ranging from 0

to about 0.5.
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3. The conposition of claim1 where Rl is nethyl,
trifluoropropyl or phenyl and R2 is selected fromthe
w@e@dp7U6ehsi sting of two to ten carbon at om al R&nYE2004/003227
groups. 4. The conposition of claim3 where R is
met hyl , trifluoropropyl or phenyl. 5. The conposition
of glaim1l erel.n.t.he.subseri nt s A sat |
2. el LG, B Ry RS GorBing S ARl Slokane
sele@ie@ﬁﬂ@tﬁ@"&é@ &&%oﬁh&gosi ty ranges from about 100 to.
. about 10, 000 centi poise. 7. The conposition of claim5
_Wherein the viscosity ranges from about 125 to 26 WO
MD2b¥.071765 PCT/ US2004/ 003227 about 1, 000 centi poi se.
8. An aqueous enul sion conprising the conposition of
h&Dﬁéﬁin1'6' 9. The conposition of claim8 wherein the
drogen siloxane is selected from the group
consisting of M>eD fM M) fM and m xtures thereof.
MDLO'AVA r el ease conposition conprising (A) additives for
anchorage of rel ease coatings conpri sing:
(RaSi (4-a)/2)n where n is an interger greater than 3,
MBeR'Msadin 1 to 3, Ris a carboxylic acid anhydri de
. containing radical having fromone to forty carbon
hAT%ggqﬁhrgDnovalgnt hydrocarbon or hydrocarbonoxy
- radicals, hydride atons, and with at | east one
carboxylic acid anhydride -and hydride bei ng present
M =0R'38K@1pDl ecul e. (B) a curabl e al kenyl silicone having
the formula - -

M'=HgR'3.58101/2 , and

D =R'R'SiOy/7, and

D' = R'HSiOp/p wherein each R' in M, M, D, and D' is independently selected from
the group consisting of one to forty carbon monovalent hydrocérbon radicals wherein
the subscripts € and f may be zero or positive whereby the sum of e and f fanges from :
about 10 to about 100 subject tb the limitation that the sum of f and g is two or

greater,

3. The composition of claim 1 where R1 is methyl, trifluoropropyl or phenyl and

R2 is selected from the group consisting of two to ten carbon atom alkenyl groups.
4, The composition of claim 3 where R' is methyl, trifluoropropyl or phenyl.

- 5. The composition of claim 1 wherein the subscripts a, b, and d satisfy the

relationship a + d > b.

6. The composition of claim 5 wherein the viscosity ranges from about 100 to

about 10,000 centipoise.

7. The composition'of claim 5 wherein the viscosity ranges from about 125 to
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M/i aTbDcMd where Mri = R13_pR2pSi Ol/ 2, where Rl is

sel ected fromthe group consisting of one to forty
wearbom7ebnoval ent hydrocarbon radi cal s and R2PCEHUS2004/003227

selected fromthe group consisting of two to forty

carbon atomterm nal ol efinic nonoval ent hydrocarbon

aboﬁagog@h&ﬁpm@re p ranges from1l to 3; T = R3Si 03/2
where R3 i's selected fromthe group consisting of R

~and R2; 27 WO 2004/ 071765 PCT/ US2004/003227 D =
8. RARSBiaQmyoRs shsistorRbnamihiRSthe cempesiton elodgendent | y
sel ected fromthe group consisting of Rl and R2; and M

Si 01/ 2.wherge eac S r.evi ou def i ned
s TRnHORRRT: pf oBEY &or e Ae B e fitara pgted Hom
theg% Gb%n§1§m£g5&g from2 to '5, c is an integer ranging
rom abou O to about 1,000 and d has a val ue ranging
fromO to about 0.5. 11. The conposition of claim10
MM, onal |y conprising a hydrogen sil oxane sel ected
fromthe group of conpounds: MeD fM MM MeD
Mﬂt%{lg MDeD fM, and M DeM where M= R3Si0l/2, M
= R 3 gSid/2, and

and mixtures thereof.

10. A release composition comprising

(A)  additives for anchorage of releaée coatings comprising:
(RaSiO¢-ay2)n

where n is an interger greater than 3, ais from 1 to 3, R is a carboxylic acid anhydride
containing radical having from one to forty carbon atoms, monovalent hydrocarbon or
hydrocarbonoxy radicals, hydride atoms, and with at least one carboxylic acid

anhydride and hydride being present on the molecule.
(B)  acurable alkenyl silicone having the formula
MviaTchMd

where

MVi = R13_pR2pSiOl /2, where R! is selected from the group
consisting of one to forty carbon monovalent hydrocarbon radicals and R2 is selected
from the group consisting of two to forty carbon atom terminal olefinic monovalent

hydrocarbon radicals, where p ranges from 1 to 3;

T = R3Si03 /2, where R3 is selected from the group consisting
of Rl and R2;
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D=RRS02/2, and D= R HSi 02/ 2 wherein each R in

M M, D and D is independently selected from the
w@e@dp7U6ehsi sting of one to forty carbon nonovBCBENBE2004/003227

hydr ocar bon radi cal s wherein the subscripts e and f

may be zero or positive whereby the sumof e and f

ranges from QUL 448,10 abgut 0_subjsect to,th

limtation thgJ tﬁe&ﬁﬁ%? %65%#& ga'dsjﬂs\iﬁreo?%hg?g%ﬁe@ge.nﬂy
selédted M thoBRAPIohsiitinf of R BadW RZQnuhere RL is nethyl,

trifluoropropyl or phenyl and R2 is selected fromthe

group consi sting 05 two to ten carbon atom al kenyl '
groups. 28 WOMG0OR/1¥0785wheteagpBo4s anperipusly3iefitdand is

. i1l i i.m 10 ere I.s._nethyl .
indeBERRALY At 0h ISP B BHEE vdThenandd i B 2 (.01
-~ claim 10 wherein the subscripts a, b, and d satisfy
c i$ Meinteget Adnighipsiidh aBout 3 13 aBoutliZ000THR CRAROGAILE ﬂﬁigﬁ% from 0
claim 14 wherein the viscosity ranges from about 100
to ghout §Bout 10, 000 centi poise. 16. The conposition of
claim 14 wherein the viscosity ranges from about 125
to - 1 PDQinSe; 1.1 7. ueqQus | sion.:
ll'coin?Pgil%néj %§ lr%ggcogen%%?? ? Po%ddg n(?}lgirk%%%gsmﬁg %ﬁ%’geﬂ siloxane
sele@edpfisintthe proap of kampbdndswher ei n t he hydrogen sil oxane
is selected from the group consisting of MDeD M
M) fM and mixtures thereof. 19. A curable release

MIB@Piﬂ\gsi tion conprising:

MD'fM,

MDeD'fM,

MDeD'M', and

MDM' \2;1here
M=R"38i01/p,

M'= HgR'3_gSi01/2 ,-and
D =R'R'SiOy/y, and |

D' = R'HSiOy/p wherein each R’ in M, M, D, and D' is independently selected from
the group consisting of one to forty carbon monovalent hydrocarbon radicals wherein
- the subscripts e and f may be zero or posi,ti\"/e whereby the sum of e and f ranges from
about 10 to about 100 subject to the limitation that the sum of f and g is two or

greater.

12. The composition of claim 10 where R1 is methyl, trifluoropropyl or phenyl
and R2 is selected from the group consisting of two to ten carbon atom élkenyl
groups.
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(A) additives for inproved anchorage of rel ease
coatings conprising: (RaSiQ(4-a)/2)n where n is an
WO pa0e/0gEss greater than 3, ais from1l to 3, R PGI/EH2004/003227
oxirane. or epoxide, containing radical having from
one to forty carbon atons, nonoval ent hydrocar bon or

130y dreeadoR RN A Ll 5819 wﬂé}‘éjk' id %%ﬁ)ﬁ% gfb?)gcgl Or Slenyl.

| east one oxirane or epoxide,

present on the nolecule; (B) an al kenyl sili cone
l4havite @@epdsdrqmbﬁclalmManWb@emuthmeba@& ¥, and d satisfy the
éﬁOM 0711%5> ECT/ US2004/ 003227 MWi = R13 pR2pS| o1/ 2, ,
re 81?@% el ected fromthe group consisting of one
.to forty carbon nonoval ent hydrocarbon radicals and

15R2 iTheS@nfsosRSnl Sramit s GLONMR th%o\ns%'ogi)h{:bglggg frEQgPanbto‘at'loo to

forty carbon atom ol efi ni c nonoval ent ocar
abpuidilc¥l0scentipgies.e p ranges from1 to 3; T R3Si 0312

where R3 |s sel ected fromthe group consisting of 'R
16and,lg% = R4R5§| 2/ 2 wh gre R4 and R5 are each

i nde C&’S}HOWOQ& SEHGL4 WBAReinBe gissaRty Bpssy Gemaport 125 to
abbid: 1206D &RatipsiRgd M = R13Si OL/ 2 where each Rl is as

preV|oust defined and is independently selected;

wherein a and b have values ranging from2 to 5, c is
I7an i/t eqyepus emgision COfrxpuamgkblmﬂonﬁ@)sttmnajf@lmmlSOOO and d

has a val ue rangi ng fromO to about O0.5; (C) a

18hydr"l%%eg»gﬁolols an e%vﬁ? t@@% %pxg/llélﬁoxane is selected from

conpoun
the group consisting of

MDeD'dM,

MD'fM,

and mixturgs thereof.

19. A curable release composition comprising:

(A)  additives for improved anchorage of release coatings comprising:
(liaSiO(4-a)/2)Q

where n is an interger greater than 3, a is from 1 to 3, R is an oxirane or epoxide,
. containing radical having from one to forty carbon atoms, monovalent hydrocarbon or
hydrocarbonoxy radicals, hydride atoms, and with at least one oxirane or epoxide,

and hydride being present on the molecule;
(B)  an alkenyl silicone having the formula:
MYiaTchMd

where
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MoeD fM, and M DeM where M= R3S0l/2 M =

HgR 3_gSiOl/2, and D= R R Si02/2, and D = R HSi 02/ 2
wobederrieeach R in M M, D, and D is indeperdEnsi094/003227

sel ected from the group consisting of one to forty

car bon nonoval ent hydrocarbon radicals wherein the

Qubgdri d 1 ke, i & Y,
N mror 1o i P2t anaaty PEsdBi Bomh B, G0 Up AR of O to
fortubjrbon onavakent hpdroearbom radicedls thé Rduns séledtedfichng thes group
t wo. or reater; 30 WD 2004/ 071765 PCT/US2004/ 003227
COI(S\I%?mg ‘nyg’Y(bz(? &WB&F?TBHH c?é&rﬁl%l me aﬁ%nwegenéﬁygﬁ?ﬁ? pp gpdicals,
whéf p a8 COMMAShHE, on of claim 19 where RL is nethyl,
trifluoropropyl or phenyl -and R2 is selected fromthe
group consisting of two to ten carbon atom al kenyl
. T gRE%ARR/» MhereThdiscelpiod iftoiothegiou @insisife whRF en®R2{ s
met hyl, trifluoropropyl or phenyl. 22. The conposition

D 2R WRERTE! ihd R i B saberenTentineiefod Batuhe wour

coridlistinBlof R MR  Ang he viscosity ranges from about 100
to about 10, 000 centipoi se. 24. The conposition of

claim 23 wherein the viscosity ranges from about' 125
M o RlgSidin1 7066 ewht Rpoissas. pREiously defienisné rislisdependently

C rising the, osifion of -clai 3. . . .
seleé%e ; wherem a and %Ohrggle vafues ranging fromn& %o 5, ¢ i1s an integer ranging

from about 50 to about 1,000 and d has a value ranging from 0 to about 0.5;
(C)  ahydrogen siloxane selected from the group. of compounds:
MDeD'fM,

MD'M,

MDeD'fM',

MDeD'M', and

M'DeM' where

M=R3S012

M'=HgR'3_581071/2 , and

- D=RR'Si0y/y, and

D' = R'HSi0O9/yp wherein each R'in M, M, D, and D' is independently selected from
the group consisting of one to forty carbon monovalent hydrocarbon radicals wherein
the subscripts ¢ and f may be zero or positive whereby the sum of e and f ranges from
about 10 to about 100 subject to the limitation that the sum of f and g is two or

greater;
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26. The conposition of claim25 wherein the hydrogen

siloxane is selected from the group consisting of
woDeo7f84 MDD fM and m xtures thereof. 27. H¢BUS2004/003227

conposition of claim 19 wherein the subscripts a, b,

and d satisfy the relationship a + d > b; wherein the

(Dhy draag@fosslylaa¥R0galys: #&d ected fromthe group :
consi st nglyof MDeD ly fM M fM 31 WD 2004/071765

PCT/ US2004/ 003227 and m xtures thereof; wherein Rl is
(Ehet tplinhibitert | uor opr opyl or phenyl; wherein R2 is
sel ected fromthe group consisting of tvvo to ten

| kenyl hy -
200 20 A PRSP B P8 Riterh B\ e, infbacivmsemnd;anypheny!
and A &s sEle@Bsa Sy tthe Soupt &)n@ﬂﬁﬁé o (3RO AL éa%’dns g}on? §lkeny1

An aqueous enul si on conprising the conpositl
grPai m 27. © 29. A curabl e rel ease conposition .
conprising: (A) additives for anchorage of rel ease

coatihn ri Skng. SiQ4-a)/2)n where n is .an
2 0t ?Pg%?mg%ﬁ%p iz 1§ WA 7 RS iliboppyLorphenyl.
carboxylic acid anhydride containing radical having

22f r omMher@nipdsitioh tof a0 vilepd® ,théTEﬁt%ﬁ}t)@ N thudg %Céartﬁﬁﬂthe
or hydrocarbonoxy radicals, hydride , and wt
rel%ﬁoqs@@ngéﬁeb carboxylic acid anhydride and hydri de
bei ng present on the nolecule; (B) an al kenyl silicone

23 havirg 05&505855'%% glalm 23 wherein the viscosity ranges from about 100 to
about 10,000 centipoise. '

24.  The pomposition of claim 23 wherein the viscosity ranges from about 125 to

about 1,000 centipoise.
25.  Anaqueous emulsion comprising the composition of claim 23.

26. The composition of claim 25 wherein the hydrogen siloxane is selected from

the group éonsisting of
MDeD'gM,

MD'tM,

and mixtures thereof.

27.  The composition of claim 19 wherein the subscripts a, b, and d satisfy the
| relationship a + d > b; wherein the hydrogen siloxane is selected from the group

consisting of
MDeD'gM,
MD'fM,
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WlaTbDcMd where Mi = R13 _pR2pSi Ol/2, where Rl is

sel ected fromthe group consisting of one to forty
wearbom7ebnoval ent hydrocarbon radi cal s and R2PCEHUS2004/003227

sel ected fromthe group consisting of two to forty

carbon atom ol efi ni c nonoval ent hydrocar bon radi cal s,
andvhixtered thero@R shbfeR1 i§ ehediyl, krifluBRptdH &r WOEEE WiRrdiS R2 is

sel ected fromthe group consisting of Rl and"R2;” D = .
selegieds Spthe sigvercenslingnef tR taten eabon atnohegeenytptolups; wherein

' . h rqu consi,sti.ng of. Rl and R2; -and
R RnERYEHi bR A B, SR Syt BSESER rgness fiome gbout
128Mthbost 1,00@pefigenRt! y sel ected; wherein a'and b have

val ues ranging from2 to 5, c is an integer ranging

32 WD 2004/-071765 PCT/ US2004/ 003227 from about 50 to
- 28.apo i 2UERNS earidsien erarprisingithe somansjtion of claim R7.t o about
0.5; (O, a hydrogen.siloxane selected fromthe group

of X D.fM MDOfM MeDfM, MDeD
2.0 AR s MR colfpristlery |5 -
HgR 3-gSiOl/2 , and D= RRSi02/2, and D =
(AR Heldi2/e fohaickorageatildRse édatilvhs dmprRingand D i's
i ndependent|y selected from the group consisting of
one t fsorty gar bon nonoval ent hydrocarbon radicals
wher ei(%ﬁa 10@=ay2)n

where n is an interger greater than 3, a is from 1to 3, Ris a carboxylic acid anhydride
containing radical having from one to forty carbon atoms, monovalent hydrocarbon or
hydrocarbonoxy radicals, hydride atoms, and with at least one carboxylic acid

anhydride and hydride being present on the molecule;
(B)  an alkenyl silicone having the formula;
MViaTchMdA

where

MVi = R1 3_pR2pSiOi /2, where R! is selected from the group consisting of one to
forty carbon monovalent hydrocarbon radicals and R2 is selected from the group
consisting of two to forty carbon atom olefinic monovalent hydrocarbon radicals,

where p ranges from 1 to 3;
- T= R3Si03 72 where R3 is selected from the group consisting of R1 and R2;

D= R4R5Si02/2 where R and RS are each independently selected from the group
consisting of R! and R2; and

M = R138i01 /2 where each Rl is as previously defined and is independently

selected; wherein a and b have values ranging from 2 to 5, ¢ is an integer ranging
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the subscripts e and f nmay be zero or positive whereby

the sumof e and f ranges from about 10 to about 100
wQaimmeTties o the limtation that the sum of f apdr/gS2084/003227

two or greater; (D) a hydrosilylation catalyst; and

(E) an inhibitor. 30. The conposition of claim 29

froth ebsut B té sbd® T YD andl Githk YLRER rr?r%ﬁ!lg ﬂBth%%Lntlto@F;g 0 R2

is selected fromthe group cons I'hg of two

‘carbon atom al kenyl groups. 31. The conposition of
(C¢| aiarhydrragn eflexare s¢lsctae fid the gravplafepmpoapist  or

phenyl . 32. The conposition of claim?29 wherein the

ipts a, ‘b, and d satisfy the . relationship-a + d
M]?g%.%%S WD 2004/ 071765 PCT/ US2004/ 003227 33. The

conposition of claim32 wherein the viscosity ranges
MBk®in about 100 to about 10,000 centi poi se. 34. The
conposition of claim32 wherein the viscosity ranges

M{ar ,Mbout 125 to about 1,000 centipoise. 35. An
qﬁ s enul sion conprising the conposition of claim
33. 36. . The conposition of claim?29 wherein the

vagﬁrgggec{ﬁdsi | oxane is selected from the group
consisting of MeD fM M) fM and mxtures thereof.

37. The conposition of claim29 wherein the subscripts
MBeMywhared d satisfy the relationship a + d > b;
‘wherein the hydrogen sil oxane is selected fromthe

M 4’580,
D= R'R'SiOé/z, and

D' = R'HSiOZ/zl wherein each R' in M, M', D, and D' is independently selected from
the group consisting of one to forty carbon monovalent hydrocarbon radicals wherein
the subScripts e and £ may be zero or positive whereby the sum of e and f ra.ngés from
about 10 to about 100 subject to the limitation that the sum of f and g is two or

- greater;

1

(D)  ahydrosilylation catalyst; dand
(E)  an inhibitor.

'30. The composition -of claim 29 where R1 is methyl, trifluoropropyl or phenyl

and Rz is selected from the group consisting of two to ten carbon atorn alkenyl

groups.
31.  The composition of claim 29 where R' is methyl, trifluoropropyl or phenyl.

32.  The composition of claim 29 wherein the subscripts a, b, and d satisfy the

relationship a+d>b.
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consisting of vbeD fM WMD fM and m xtures thereof;

wherein RL is nethyl, trifluoropropyl or phenyl;
wob@nereiR2 is selected fromthe group consi seCTIYSIN4/003227

two to ten carbon atom al kenyl groups; wherein R is

met hyl, trifluoropropyl or phenyl; and wherein the

33vi schisd donpositioasofidlam s aUbreinl &2 W osidPHingds 80/ about 100 to
cent i poise. 38. An aqueous emul sion conprising the

abeB b0 GeaHip@Fe-cl ai m 37. 39. A | aminate havi ng a
substrate and a coating said coating conprising the

CO I L f _Clcalm 0..A.l am nat e havi a
e son S wlPe s g ShE R il et 125 0
abooin0G) ¢entipoied. Cl ai m 29. 34 WO 2004/ 071765

PCT/ US2004/ 003227 41. The lam nate of claim 38
-, Werein the substrate is selected fromthe group

35¢c onM B AU BIOP eempFising She/pmapspitionef cldmysdt hyl ene
kraft, polypropylene kraft. 42. The lam nate of claim

' - - | d f t he .
36 e o S SR S e B T E T Sl iR e rom
th&kgafip coppidtivplofpyl ene kraft. 35 o

MDcD'M,
MD'gM,
and mixtures théreof.

37.  The composition of claim 29 wherein the subscripts a, b, and d satisfy the
relationship a + d > b; wherein the hydrogen siloxane is selected from the group

consisting of
MDeD'iM,
MD'gM,

and mixtures thereof, wherein R! is rhethyl, trifluoropropyl or phenyl; wherein R2 is
selected from the group consisting of two to ten carbon atom alkenyl groups; wherein
R' is methyl, trifluoropropyl or phenyl; and wherein the viscosity ranges from about

125 to about 1,000 centipoise.
38.  Anaqueous emulsion comprising the composition of claim 37.

39. A laminate having a subsirate and a coating said coating cofnprising the

composition of claim 19.

40. A laminate having a substrate and a coating said coating comprising the

composition of claim 29.
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41.  The laminate of claim 38 wherein the substrate is selected from the group

consisting of polyester, polypropylene, polyethylene kraft, polypropylené kraft.

42.  The laminate of claim 39 wherein the substrate is selected from the group

consisting of polyester polypropylene, polyethylene kraft, polypropylene kraft.
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