E!P 0 404 030 Bl Descri pti on Background of the Invention 5 The pre"sent-""'
I nvention relates to a nmethod for inparting controlled rel ease - 2

characteristics to a plastic or paper substrate resulting fromthe W cure’

of a UV curabl e epoxysilicone conposition. Mre particularly, the present
invention relates to the use of W cugablf osfgcysilicane _conposi tions

havi nga particular anmount of a control reI ease additive, such as a [err]
al kyl phenol, or an al kyl phenol substituted disiloxane incorporated t herei n.
10 Pri or Pe%5PHR” present invention, silicone release coatings were
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predi ct abl e vaihbrait NvR-adierénEiiRGife reatétepapss IsOften uséd th Suppokistais@ortdctriylarbstlird-Sbnsitive
PSAs, ref err eslihbsiveliRSA) pticd fol thy usa 6f suchQdblels. (h daior) honckidhdrénit Qutfabesare oftbredessary in in-
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si li cone rel efupmarpdfitee In@nfionar'y of the I nvention 35 The present
invention is based on the discovery that the addition to an epoxysilicone,
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pol yaryl ongunhexaf bstﬁut detE) 1 to 50 parts of a controlled
rel ease additi Verhﬁg Ifag ltﬁw %ta é@lﬁvﬁﬁﬁ'@n%& héggm‘?lte p(-éc}ice[o%é lresent invention in-

al kyl phenol's  guge group Via aromatlc sulfnmum salts as shown by U.S. Patent 4,058,401 and U.S. Patent 4,161,478, Cri-
vello, and diaryliodoniumhexafiuoro metalloid salts shown by Crivello U.S. Patent 4,173,551 which is incorpo-
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25 " (i) phenolalkyl substi tut.ed organodi sil oxanes. The
polyarylonrunhexafluoronetalIord salts which can be used in the practice of
the present invention in- clude group [err] aromatic sul foniumsalts as
shown by U.S. Patent 4,058,401 and U.S. Patent 4,161,478, Cri- vello, and
diaryliodoniunhexafluoro met al.l oi d Sgpbgos030BA by Crivello U S. Patent
4,173,551 which is i ncor po- 2 EP O 404 030 Bl rated herein by reference.

Some of the ’%{eh%rg §3HJerf m um salts are, for exarrpl e,
tri phenyl sul

OhH S il 1 i pefhorges u
ni umhexaf | Uor'ﬁm;(éﬂmhrﬁorﬁﬂ nd Ha@fsl\ﬁ ﬁigﬁv, eQﬂl’u zglf mh ﬂ 0 %t:mrﬁ&ﬁ'w hlnch e
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at t ached # o nrémticenf thee prasent investioh\An affectivelamountof theg ary! dniumlisaly whicivdae beusRi is,Sor axample,
al kyl radi ceromhilsitaRje byt welightand p@fecsblylR5P6 te 1% s weight basedondbe weightiefdelease coating com-
copendi ng amS’P'F'@at I on EP-A-0334 056 which shows additi onal

pol yaryl oni unhERaysligenes need i thepractisesf the pygsent lvantion %WW efépcting restion between
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conbi ned Si | gmnmgfoprﬁulgonsr sfr ng essent ral 'y of a out e percent of

di met hyl sl oxy units, 8 nole percent of nethylhydrogensrloxy units
chai n- st opped with di - met hyl hydr ogensi |l oxy units can be used. In instances
wher e hi gher nol e percents of epoxy functionaﬁit are desired,

met hyl hydr ogen pol ysl oxane havi ng a ter cpa | engt h of net hyl hydrogen
siloxy units and dime- 30 thylsib -tet-3adsepk3 onal |y having
di met hyl h$¢dr ogensi | oxy chai n-st oppin its chn pe used. In instances where

lower nole percents of epoxy functtgz)al ity imgt epoxy silicone are
desi red, methyl hydr ogenpol ysi | ox- anes havrng | onger chain | engths can be
enpl oyed Control release additives "CRA s"as. set forth in the Statenment of

The I nventi oW'“WHB!§r?e'ﬂ‘é‘rf’é'°ﬁ‘é@ﬁa1nbﬂfﬁﬂfe’§?tfcem) monovalgnhydposrban gadigpp a1d Co- 1 monovalent
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non- 35 yl pA&kta d AR Rofiamenp 8P&aMi ch are not commercially -

avai |l abl e can be made by the pr ocedure shown by Hinds, Petroleum Based. Raw

Materials for Anionic Surfactants, "Ani o Surfactants", Part 1, Warner M
()

Li nfiel d, g Marcel Decker |nc. New Yogd J_Ch I's i ncorporat ed herein
by reference. Some of the preferred phe al kyl Substituted

or ganodi si | oxanes of the present |nver?',(t2 on are included within the formul a
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[lerr] where Ris selected fromthe sanme or different [err] nonoval ent <
hydr ocarbon radicals and [err] nonoval ent 50 hydrocarbon radicals
substituted with radicals inert during condensation, [err] is a {err]

al kylene radical, R2 is a [err]alkyl radical, [err] is a nenber selected
fromR and [err] 3 . EP 0 404 030 Bl and a _is equal to O to 2 inclusive.
Radl\(LaI s included with R are for exaﬁBI"éo‘T%‘PFT al kyl such as nethyl, ethyl,
propyl and butyl; [err] nono- valent aryl radicals, such as phenyl, xylyl
and tolyl anéndis enelried @ intvsivesat | ves t hereof . Radicals included with- in
[err] are for edinghieclydedmithiRaneforpremmia fuyd dlybsuetiag rethwl; dthyt arpibendipetybig- 42 mono-
ethyl, etc. Balentarviradisal. syt azrbnpybuiy ?rstpylﬁﬁhﬂmnatﬂdésryﬂweatmmmlsmhdwith-
appl i ed to v&'ﬁ‘@ﬁ °'§’6?H§l°rpﬁtpﬁ?>"elﬁ‘9d Wﬁ?éﬁ'ﬁq%ﬁﬂl b"rﬁ?ﬁﬁ%“ﬁb@ﬁ as by roller

coati ng, ag“ "8? “%‘B’Htelp ““'P'f‘?é“ Yagous é“b& ‘F°E‘Y°6Y'F§'a'(5'29ﬁ"90e
coaring {hre S ety °at“gs T?%ﬂ"F%"“ aa*s@m T
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as pol yet hyl s ? éﬁmte e
appl i ed cpat b&%nsqjagh oiezaa. ¥ gﬁfi} ¢ Sl
epoxysi | i Congouﬁ!aa%remexm .t\eraw x&raﬂrbamwd%gaeﬁ.m g, SnBRUE B

the ul t ravi okdibe #biH1e¥d thAnUn6 sdcrdltdHbminued fHe nfRRridit bE SR mRARd 2 dor
exanpl e, mrﬁﬁﬁ&aﬁl%hy&atlmnﬁaﬁﬁﬂﬂh&%&ﬁﬁém Iament | anps, sunli ght,
et c. Exposur es icaterbifat those¥kifledSrithé Srawili B s2terab1e practive 1Hs proséht inatida] theTolldiving ex-
‘dependi ngrsup amplésate gieh 6 wayl o ilistration afiddoy byaway SEiEhitation] AP pots @ty MeightiuflessoHepyied .
El ect ron beaspetifiedadi ati on al so can be used. In order that those skilled in

the art will be better able to practice the present invention, the

fol | owi ng exmlﬂarrpl es are given by way of illustration and not by way of
limtation. parts are by.weight unless otherw se speci f ied. Exanple 1
20 - Se#fer aI M%%?‘Wﬁ%wdldﬁms H?@PW?P&MF‘E &nglpﬁ’*’ed"fes
accordance w t ?’HE“’%‘%F‘T"(S‘W"W BE‘G’B@R’%‘?M‘”}W@'&“ g of Hgrayns

) S
grams of 2- aI° EfF ;gdmon

of tetranet h '“t“b‘tcﬁ'% %1 %gs
catal yst hO etw%& di l ?’%gﬁjeg‘ % ré arg:: ri w‘:g\ms 0 2 t?jl:ne B otednzy
pl ati num | n med g hea POr sevet PRoGrS t‘a
@addition bet We é&ﬁ tﬁalt lhxtera@sttgh 1@&9“%53"@94;4 &s.eﬁangxnd R
and GC. The %9 d i) Wi RbthiRdd phEiRpRAyI R HBHRO
of preparati gg,lox;ngq, dgg,gi %ty,ewas 1 3 propyl phenol t et ramet hyl di si | oxane.

was obt ai ged atThare Waatidbd ddpwics, 118 Qhaths of tullylFHERY @ P IREIdd B 694 Swith SRARE B6kisting
except -t hat bimgRmédca mdRhydOgedpolyaloxstle coftdisfing EEeMiglydr & dverigvPabdiio JimathyigiioRy 15
of 2-al |yl phefig) abold3athybyirageishag unils aps @pinsappedWith tihe hysivg anitsas5ail afcluene and
phenol pr opyl| pdmpsatetelplatinumthatalydt axesiabovi . The mixtoteiwiasibdated foy 2 Bduch.prid@o addition of treygeam
was added dr offwkene. Thérd wés tipnarded 0ff g@ma thigametigiured antl 0.1 glambidodectrsthiobwhich waddsi@ed
Wi t h stir# ndp icagtivatedhe pagjnunf caBlystgTha nelventiwag remeved inl vixgud arsidiaht prsts yrerie ramowatdy heating
consi sting edsesiorti2pie. Basedon repjiod stpseparatianithere W@@"'E?‘??é’tﬂﬁ?ﬂ"b’f@ﬂvwbsﬁ#?‘i golydime-
abaut, 3 net hywi T\}‘tﬁ't?gj’é‘fmal“GWQﬁﬁf%“@%ﬂ?ﬂFeéﬁ'ﬂ'Pﬁ’iﬂﬂ‘P’@ pedP2) t h t r| met hyI si | oxy

uni t s, 25 m of'hegb ﬁ Aemely the & ‘fh‘iﬁ‘f""'ﬂ‘?’l[@:ﬁf“étf‘ﬁ ?ﬁaE“a "ﬂ’g ok 'd's'
The mi xture t&ig"eﬁ;@ "a’z"“ﬁ ? Fipgyd ‘t“’r" ’H h :
There was th%ﬁist:‘y%oap uceavan 5@‘% raLl suconerel |t ons. T evan s OV cu 0 exw:xys;'
dodecanet hi ol %&I s VR ﬂﬁ %2 % ﬁi gﬁ _3%E¢
sol vent was & affimofiate. ?ﬁm\é 8§ SnipBsitions
vacuo at [ er klyrelBRsn @l @d}n@ raﬁﬁ%aarcaédnﬁ)ﬂd dhi @cmsby bélkd 6 & midrcury vapor
phenol progy! 1paedot 9 afplraeR beFRiinulel bodiirlg QX RPN, BéndinBdier 36.6 1Y PibBEDastd 2 adfbsive
condensed di i Ndlichillsaxch aHilChemidaCdrg. ofTémgea,be.vaem&sy withgal agplied@llowed by a super-
1, 3- phenol pr cayidert ki ESORY fatd Sddk OReRiass dati WibrdXdbRined By Rpardting (ht ailiddhd13tatiligSnd PSA
| oxane wer e lubieguiTesting Mashines la¢ Seldasd and 2dhakibritester at 300 inches/min. and 180° pull angle. The release
pol y(di met hy lwaethbgshedioxyitcptd/2ihdws: [T fhilpiving rebulix wereotitanell wher@"CRASs thd @bove deseribyd
of about 250 disioxanesonitotedsdealeaddiiiveaadd Ppoxgdiliconetis the eroxysiclabenyiddisubstituted polydime-
met hy| epoxy cyelsiexaney Feet tirgrolprapgseybstitied sflicogs flyiddellisens flsid\Bal baving a4 avsrpae ofratpit 80
si | i cone rel eharicaiveambined fimpthylsicpyaniteand aheyt 3 sremigaily prrbineg BHpypronyipbaneisiioxy units

was also evaluated.
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(;borrp"osi'ti‘ons were then diluted to 20% by wei ght solids wi th acetone/ hexane
and catal yzed mith 1-3% by wei ght of

(4- oct yl oxyphenyl ) phenyld i odoni umhexaf | uor oanti nonate. The various rel ease
coating conpositions were then applied to polyethylene Kraft using a
coating rod, dried and cured.by expogplpgoslogoB8s "Ercury vapor 45 |anp at 200
vvatU| n at 50 feet per mnute. A coating of a PSA, Bondmaster 36-6157
rubber based adhesive from National Starch and Chem cal Corp. of

Bri dgewater, New Jersey was then applied followed by a super - cal ender ed
kraft (SCK) face stock. Rel ease data weggbb#®idi ned by separating the
silicone coating and PSA using a Testing Machines Inc. rel ease and adhesion

tester ats SOQ: ches/mn. and [err] pull €of rel ease was neasured in
units of g/2 . The follow ng result ramC §%ined where "CRA" Is the
above descri di si |l oxane controlle ase additives, and

" epoxysi | i congipd stttk poxycyci ohexy! et hsAlizahst i t Ut eChalagdl Ma- day
thyIS|onane | ui d

[err]" havi ng;@ﬂ.ﬁ@_eg@g_qigfil@,&g% 20 chemicagky comnbi ned diygsthylssi oxy
units and about 3 chem«ally conbi ned net hylpgopyl phenol si |2pgy»-260i t S was

al so eval uat gsherffamethylcl s114684n830 BL 5 .1CRA 75-85%

G ans of CRA (phenol  * 22 per Gla®-3ilSpropyl
Epoxy substi tut ed) +»33 Silicone 145-155  Rel ease
(1 dav) f° tetsiémq?ﬁ cﬁlé-!-"-ldox(&n 1 . .16 180-170

105- 115 .24 contzx 250- 260 ppentzTret hyl disi | oxanet5-53

211 75-85 " .22

11 N nd; Iove sults show that improved agi%slon is achieved using the respecavé%R}é;:d?f
Si | i Cone 20 T | ddhtftio paredtotheoontrol free of the CRA. ltwas further found that the release oomposiaith:oﬂr
control taining the Dy silicone fluid had a residual odor of allyiptiendl which was absent in the disiloxane corflaRiing®
The above r apbi ys.&oﬁé&wpsémﬁs IAPREsECSkplackasHSis CHat leSidACitraabtSdlalliphdA@ wal fnore easily
respective Gefiared bydisfilaiun®din tkePhenclpbpyl s@Rititeddiditaresas conpared to the
control free of the CRA. Itwas further found that the rel ease conposition
con- tai nrs nceExailgle 20 silicone fluid had a residual odor of allyl phenol

whi ch was absent in the disiloxane containing epoxysilicone conpositions. A
possi bl e expl ahaviydimeihy-methyteppaeyichextietysioxane baving|an eishoernb kbontit! mele percant o y
“separ at ed bycheriesily mﬂ&!*tmethvlwmhw@WFingﬁ was hlgadeq with vagousi pedppriiansebdede-2 5
Exanpl e 2 A qyahappigr WH}PFO‘H%FB%: ro filsted [o20T by weight gheglids with gqetpge/beane
vor hge S ASNE SnraEeh swaab et ol e Lk (4eswww>nhenv'iwonlumhexaﬂuoroan—

“net hyl epoxy P‘t‘iﬁ%WTe&!ch ‘é‘?"F’lfﬁé 'ﬁ?ﬂat'@%gw ‘Wf’l“?ﬁ’ns
of dode- cyl D 'B”tﬁl %
by wei ght of :géf ' ‘WQT :Ed:g gp owing resul E‘,:::e% me where |seo release d|t|ve

wei ght pgrc

(4-octyl oxyphenyl )phenyl i odoni unhexaf | uaroan- tinonate and _
2-ethyl -1, 3-hexanedi ol . A coating was Tamllel €@ to pol yethyl ene kraft using a
coating rod and dried and cured by exposure to a nercury vapor |lanp at 200

watts/in at 100 feet w‘#ﬁi Lam nation and tesmﬂed out in
accordance w th Exanple 1. Release of the | amnate after a 4

week shelf period i nits of grams/2 inch.- The followng results were
obt ai ned, where CR,éj‘?‘ge%]rﬁl}%q%ecp rlel ease additive: 35 GRA7O(parts)
Rel ease data 40 Dodecyl phenol 0.1 60- 70
0.2 03 115 45 105~115
45
0.3 160-170
0.4 190-200
50
nonylphenol 0.02 40-50
0.1 80-90
55
0.2 155-165



30.3 ' ' - . 160-170 0.4 b
'190- 200 50 nonyl phenol 0. 02 40-5Q 0.1
80-90 55 0.2 155-165 5 EP 0 404 030 Bl The’
above results show that a substantial | y linear relationship exists between
the concentration of the CRA-and the UV _curabl e epoxy-silicone and the

rel gase obtained in the resulting UFPOMPLPO R at i ng. 5 Clains 1. A nethod
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Gewi cht, unfaSt (C) 100 Telle von Epoxysilicon mt etwa 5 bis 12 MIl-%
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1. Verfahren zum Versehen eines Papier- ader Kunststoffsubstrates mit geregelten Freigabeeigenschaften,

N umfassend
(A) Behandeln des Papier- oder Kunststoffsubsfrates mit einer UV-hartbaren Epoxysiliconmischung
40 und
(B) UV-Harten des behandelten Substrates, bis ein nicht schmierender ldebrigkeitsfreier haftender Film
gebildet ist,
worin die UV-hartbare Epoxysiliconmischung, bezogen auf das Gewicht, umfat:
(C) 100 Teile von Epoxysilicon mit etwa 5 bis 12 Mol-% kondensierter Epoxyorganosiloxyeinheiten, be-
45 zogen auf die Gesamtmole kondensierter Diorganosiloxyeinheiten,
(D) eine wirksame Menge eines photoempfindlichen Polyaryloniumhexafluorhalb- oder nichtmetallsal-
zes, und
(E) 0,1 bis 50 Teile eines Materials, ausgewdhit aus der Kiasse bestehend aus
(I) C(s. m)'NleDhBﬂOlen
50 (ii) Phenolalkyl-substituierten Organodisiloxanen.

2. Verfahren nach Anspruch 1, worin das Epoxysilicon im wesentlichen aus chemisch verbundenen
Dimethylsifoxyeinheiten und Methylepoxycyclohexylethylsiloxyeinheiten besteht.

3. Verfahren nach Anspruch 1, worin der Zusatz zum Regeln der Freigabe ein Phenolpropyl-substituiertes

55 .
Polymethyidisifoxan ist.

4. Verfahren nach Anspruch 1, worin der Zusatz zur geregeiten Freigabe Dodecylphenol ist.

6 .
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40 8. Procédé selon la revendication 3, dans lequel I'additif de libération réglée est un pentaméthyldisiloxane.
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