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GB 2 013 208 B 1 SPECI FI CATI ON Heat Curabl e Corrposrtrons The present
| (Egjwel on relates to heat curable conpositions conprising a cationically

rizable organic material, such as an epoxy resin, and an effective

r|1t of a di‘aryli odonr um 5 saI t used in conbinati on Wi EQ @oqgc%&a yst e
V\Ih| (;‘IT rs a CUPJPCI Dal L y all Ul galll |93 abIT,I UT III )\LU‘I CS LTTC[ CcuUl . |
D aryliodoniumsalts of the formula, [err] (n)

can be @E@'H%T%br nation with a copper salt, such as copper benzoate to
eff ect (198t CHAPIRSPMPARHORY an epoxy resin, where R'is a nonoval ent aromatic

or ganr c rad’hﬁ%resen&t%\fe]\tldnse@teg{O%L%Pabﬁr &%Bélﬁongr sﬁ\gra%gh&@éally 10 Mis a
et al  OfpolyleAdabR iofhanidmateridl, Slikh @ filepoRfliesiAand dn kffectivetimotint &t aldfaryilo@dniuln and
‘the sBmsalf usad b dombREticd wittOa cdcatd)st@hidhhi€a dbEHIER, afbrobnic esid oemixtreqneddet. t hes

val ence of WNealatdopwmzsalts eftthefermutgqual to 2-7 inclusive and d>e and i's an

i nteger having a value up to 8. | e, found that heat curable
cationically polynerizable mater @’e‘gﬁkﬂ made by i ncorporating k“nt o .

epOXY T @gh Buseh Hecofibbidr \prmoumrsak sudhfas LA béhzdated tol eftet MEthélHal Qe Hish N

OF gani C ep@iydssin, Waere RS$IEMoRdvaBR UG atie oRjabiR Rdical: A 18 ¥ihleAt AAérhélRe ordaRicastitial, i ON,
we have M ihinkiesl of mekanbid, 09 a Rasged estlicap 816)0 dr@sh BY,or 1 andtHeaumobs+wisequal fo2 10
pol yner ioz b valentaiotl, é-6d-s, e 8quals tizsvatencd ¢fM aridiearsinteperctionl éx2—i7dndlusive anddies | c
acet al sand:aranbeegehmvmlal Iueun@di wi t h conbi nat [ ons of such organr C acr ds

copper sal tW <5 re aé&trra gﬁroprﬁ v‘ rra
' Odomsuriq% ggm@cﬁg ?’ 8? cﬁﬂof §§ ho% s\?g)e e oxyre?r?s ’ 15
err] Sitlohical orihBR ratdr e soe bl rrégeraam cecr.era ik S 2 |
phenol beGhedrR By B @omBiBatibns uma« brasried Sereﬁlt SFhiRIeB thefddf Wik deh y e,
i odoni ummiutresansausf fdirmulas(lecbr todsniurg sal3baving auhi-r—rtucnuprﬁlm coentefonasach d4she ot her

non nuclpwphralte EF S0 ancE HeH(E. Amainy wbers [the catieriicalivipolitedrizelde meterialéva phesolsuch as
[err] B?rmalﬁehm regin, arsaxfa;rnplde!ydhwtmel@re'nen*mmjgwe@ﬁﬁawnwmrtecqn@e pas\aving), B
the pre d“ 'h ° '6§fl‘f’]tﬁ1?"58'ﬁﬁ?‘13§’| "rtethaligs cgHTtetoRs 4
cati oni csaT ' ﬁﬁ?sr%

oﬁlcﬁlﬂlrﬂaﬂrﬁ-ﬁe aQ@ ani@

ecte he “cl ass
consiziing @ fron?51éelt63@emtwetd¢raere m;soa.).oraof Ie&ﬁwétmlﬁumﬂwabs&ﬁs&h@aff or maba
[err] (i) amixture of (I'1) and 30 (b) fromO0.01 part to 10
parts, per (fshpgiapfiodonium sgit ofthefpspele salt, 30 (ii) a

m xture of (c) the diaryliodoni um § g]%ﬁ, ],,YerruI a (Il), (d) from 0“} part
to 15 pgls, per part of (c), of or A %{ id (excluding ascorbic acrd)
organi ¢ aci d anhydride (excluding ascorbic acid anhydri de) or m xt ures

t her 8f and(s3Hom (0.01i gartao M0 sars; er@brt of (a), of a copper salt, 30
35 (a) t(h)eardmreydfr odonr umsalt of formula (II) (f) from. 01 part to 10
parts, per “tﬁsadft?éf%fﬁ ‘r’ salt of % n} 0.1, arc{j to
15 parts, nhfr c ofbic acid a géﬂ)gdgn?g rs (d P g rbé{:sae Brpem )
orgarysc(f] ﬁ?’fd’g f%ﬁ dcr? ROEDIB1 € MRS ﬁﬁ dffde or nixtures 35
t her eof ,,o[gg[elr,esﬁof[@,rn[,]a,“”a b and c are as previously defined,
and Y is a ron)ﬂorﬁ ;e&n h b pértsC 44 Bhre bf (O of @ Bbdr BAhf (Qingbove. . Radi cal s

i ncl uded by (g fof 0. DpartiodS patty, parysri(of (e), oEthie og‘anﬁ:bﬁd FeREIGIRY asdter‘EGErG)nﬁrgamc
aromati-c carabrd@ywdrl@e exalddiogéssotbimscidgnhyddde & riigtu@ theesobatridiat ons, whi ch can
be sd st‘l"'['m&d*vﬁ Phnef?ﬁﬁﬁipf?‘om&'wﬁbwarer\’t'sFaen cl&lespfsl@d @entedorfas@nf fedrr]. 40

. " 0.1%t
35% of the (,7;])!5 LT %Je coﬁ'r itfon CHMPI’ISI{%%\’ vIeE g 0

al koxy, jagr ,jh Pc'"g‘rFPYB;ffeﬁwd?Sd” apd {liicapbe %{FF ocvchc

chl oropr[,g A _(.jr‘[',jcferzyb SxBP RERGN % a"b l{ EI'T 3ed by

Ler r] o el rﬁ[hﬂ,e Jph‘éfr‘yep sqnauoreaﬁr ﬁaﬁsor%u‘é’bu Qg
drvalent radicals such as , where IS selecte

[err] [err] Is [err] alkyl or [err] aryl andzn IS an |nteger equal to 1 8

i ncl usi ve. 50 Met al I oi ds i n@ggd%&gpy Mof formulas (1) and
S

(I'l) are'transition metals h~as Sb, Fe, Sn, Bi, A, G, In, Ti, Zr,
Sc, V, Gwherbjs derctet@b® earth el ements such as the | ant hanides, for
exanple, Cd, Pr, 00 0
I It R?
—0—, —s—, s, s (CH,),. C, —N—,
il
0

R?is C,,_g alkyl or C,s_,3, aryl, and n is an integer equal to 1—8 inclusive. )

50 Metal or metalloids included by M of formulas (I} and (II} are transition metals such as Sb, Fe, Sn, 50
Bi, Al, Ga, In, Ti, Zr, Sc. V, Cr, Mn, Cs, rare earth elements such as the lanthamdes for example, Cd, Pr, '
Nd, actinides, such-as Th, Pa, U, Np, and metalloids such as 8, P, As.
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N act i ni dgs. such as T oo N0 and

& 2 013398 ol g %ﬁg'aﬁr"‘ﬁfer B BB quce;ISbatanpr e
[err], [ert{iohsHign s&lﬁrﬁcludL@IWanrr[tﬁ‘aIerl] ar[dEIﬂIrale,fc[rﬁiarnlpre | Odon' um Sa' ts i “C| uded
by forrrulas (I) and (11) are; for exarrp e, [err

[err] 5 e - [eyr] [err] :
5 [err] ' ' 0 etc. Iodonlumsalts -of forrrula(l) can
be nade by the procedure in CFI§| o U S. Paten , 981, 897, where -cont act
bet ween an aryl hal oni um bi sul f ”e_and the corre 1r,;ondl ng hexafl uoroacid or -
salt can be effected under aquegys* conditi-ons. dbnium salts of fornulas
(1) and (I'l) al'so can be nade b\2)t he- 10 procedu descri bed by 0. A.. _
Ptitsyna, ME Pudecva et al, Dokl., Akad. Nauk, SSSR, 163 383 (1964); 10
Dokl., Chem, 163 671 (1965), Fl\/arshall Berin , M Drexler, E. M :
G ndl er, etc. J. Am Chem Soc. 75 2705 (1953)Y; Cppper sal ts which can be
used i®nclude, for exanple, Cu(l); 1E‘alts such as rjer hal i des, e.g., Cu(l
- chloride Copper (Il) salts such(eds Cu(ll) benzo@g Cu(ll) acetate, Cu(II)
stearate,Cu(ll) glyconate, Cu(ll) 1Bcitrate. :
-1 5 Oganic acids and organic acid anpgdri des which have been found

effective in conbination with the dia (;Ionlumsalts of formulas (1) and
(I'l) are included by the fornul-as, [e vvhre[err] i s a nonoval-ent
or gani c. radr cal sel ect ed from[err] al and [err] aryl, [err]. is a

pol yval ent &rQQJHs%f{aﬁﬁ'm& G& ff&ea& tfu{ ekifie i Crivelt hét#a?eni‘ﬂga{ g867.] aryl,
Xis Se'vﬁ{ét' ntatQdEtweéth %Mn tﬁf@t’%aﬁd &Qesb&n rig'he afltlorb&:ioe(ﬂ shiféaRBeT
equal t@ﬁect&murﬂermbcswcumnogs ucmoﬁrqm&bndaf&mhnsmaaadr) weetan®eintad@by thei S equal
to 2 1 pigcedures des@ibediby 8. Al PtifsyriasMck) Badecaet Bl, Dokl.2AkaBovemk FSSRhE53 38 moes) acials
and or ga?ﬂkb Chemnd 16\?\&3/1d(r1 PE%sF. \Mﬁrabh" BetingescM Dyexlerche M. ﬁtﬂé‘e' 5 J-Am§hem. Soc.,

‘al i phat i%6 Z28H i cr ds suc ceetxl c_ac - hexa
- hexanoi Czaléi' %?:;g leés sug §If) nzo?ti:EC Z]EPIQ&T“S‘)@&@EE:L @néa];rﬁcgj”%)m d,

t| c car acr sal

- acid, terep ;daﬁrk h&d@&rudrgamhtehabmwms Chich havx%éd folirtd emetrte irIJoHﬁPHrdntWIfh

.anhydrl dRe digrylidabRlmnishitsCof fbrmiby €l landl @) are irichuded 18y thefoehhuige |l f oni c aci ds such as
benzene sul fonic acid, p- tol uene sulfonlc acid, 4-nitrobenzene Ssul fonic
acid. 30 The term "epoxy resin” asoutl i zed in the description of the
“cationically pol ynerizable 30 conposi t,¢ nsng)t“‘g)he present invention, is .
defined as any nononeric, dineric or %?Jme E78r pol yneric epoxy material
cont ai ni WEer®RGis 8 modAovalewt @bérﬁdradléal%édffmt_la, Qg and CQUE 3ry!, ROis a@isigvane, :
t hose20 esrparic ratiical belécexi frdm € qraliptintic arbl) i, paTylOX islseisqérbfram catboxy and sulfonate, J 20
(4,4 -islepropylidenedi phenol ) and epi chl orohydrin, or by the reaction of
| ow nol ecul ar wei ght phenol f or mal dehyde g,ESI n (Novolak resin) with
- epichl orohydrl n, 35 can be used alone ogl n conmbi nation with an epoxy
cont ai ni ng corrpound as a reactive di | uent® Such 35 d| I uents as henyI

gl yci dy |fr%qrﬁgqe$er4qq,ql gyg etma bei0de 2 ap WhsHR O and
me c ac ni
. 2-cygl oHERa O sﬁ ,Im% iﬁi?@? 2l §§32f8ne
OX| de.’ t&gﬂ g sﬂ%f Sflmrt @z%le\é a%ﬂoa%rhé‘nc@ y)ﬂ: |?<9e
di-ti Orbeni cfcﬁm&(c adi %hﬂﬂw hzﬂraaclbQruﬁé‘lﬁt&ﬁdiﬁﬁrrh@llmmﬂwwiﬂe pOI yrrer
mat er i al gyrohbliRio diaahydridy ottaummlsumrmqmmdmh achaugneguitompcidbxigehesutfofic t hese
conpoundsidad-aitvobenzenecofforiioavist s 40 contai ning gly cr dY' acr I at e or :

et had?yl at eweasrrmfreomfreslm e:s@tsIMtﬁrteerr‘@scr@E@'e?f the ¢3 x93 g
gﬁn ] 47
pol ymer §°m%fa?c*@?g:§ng cﬁwuﬁg gllgrgrw%f epoxv f%n::z’:w oélrr %%’Lsg“ g )f%%ﬂe é

E;ES |2 & 8 1 :}W'gge%:%: :ﬁngt:‘ﬁmiactm\ é:ﬁ E ﬁfhenol— 4'-|soprop\ii%jnedrphenoﬂ and epnchlog:‘l;zdnn or by

B g0

IhRenoft Fw\i%l (NBVdlaR Irésin) RALR Bpigdorylyaris
us uaI 35 LA u&biore bIUR Edrhtsiftdion GtR B SpoRy cdnkeinity bMpound as a reactive diluent. Such .35
: diluents as phenyl glycidyl ether, 4-vinylcyclohexene dioxide, limonene dioxide, 1,2-cyclohexene oxide,
- glycidy! acrylate, giycidyl methacrylate styrene oxtde allyt egcrdyI ether may be added as vrscosnty
modifying agents. . _
In addition, the range of these compounds can be extended to Include ponmer materrals . .
40 containing terminal or pendant epoxy groups. Examples of these compounds are vinyl coponmers . 40
containing glycidy! acrylate or methacrylate as one of the comonomers. Other classes of epoxy
contarmng ponmers amenable to cure usmg the above cataiysts are epoxyeroxane resins, epoxy- -



.. such conpositions can be used as

. 3,3-bis-chl oronet hyI oxet ane,. al kow
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of their chains. Epoxysiloxane resi ns and nmethod .-for meki ng are nore

o/
par t i -clulobyuteyhasésand ebv(vﬁply&ter?lsge‘dmwmwsaald heye dﬁawgenctlonhl grAms a@ﬂ'e m!dSSoc 80

632- 5 - (of gBiychaings Emwpxabecvsmartwtmdtferrm"mséfe'e

modi f i e”duqdﬁe manmene Sy Fa 9"-‘ 5 %&‘t\)ﬁa t "° ﬁ?’ﬁé@ 5 |
car boxﬁpP’G” %“ "a'P‘hPPg ol Sg ay%"" s'eaca'onw a30: Fﬁés%%s 5
2 93§ % 63 84 hgfgoreactants which

\g oxy??esﬁﬁ‘érem droxydte ﬁ?ﬁat&&&mb ks duek aiyaRREleARAGeani Ch can be -
used Wﬂdwee@@;@sowemnssrwyao yid oDRolyrhiee Soienimtaad Téchrolodyi Val. 521967 inténsciesceny dr oxy
t er m nakublishesl Nos Yek.op. 2096vR7 S andphticliarnec23pedi a of Pol rrer Sci ence and
Techrm| ogyIncluded byahe thegrosetting erganis eondensiion resins of form cYY'R"h cppbesed 791 hind
“parti cu’ih&P'lay""“ﬁ obtha pregent invention s TGEEXAMPIG: UreRIYREBTNFLMEP 85 ng or gani ¢
condensation resins of fornaldq@udq+m@bﬁn]Cﬁn)be used in 10 the practice
of the present invention are, for: exanpl e " uteéa type resins, such as [err]
[err] [err] 15 phenol -fornal detq-dchw&] LHS00Hsuch as '

15 [err err] were x and.n_are integers havin vaI ue of 1 or- reater
[er£] oy Lo [CH,=NCONHC NHcONHef»é,Bﬁf J

20 | ng ?‘%Qh&cfg alJeWe%yp%%urpﬁ% #J&Ed mel ami ne thiourea resins, rrel amne, ofg -

‘urea a resins, creso ormal dehyde resins and conblnatlons wth

ot her carboxy, hydroxyl , ~am no and mercm@pto gontaining resins, such as

pol yesters, al kyds and pol ysul fi deiSo-cu @#he vinyl organic prepolyners
whi ch can be used to make the pol yjreri bl e 25 conp05|t|ons of the present
invention are, for exanple;, [err]HCH O dupo+t=-CH=[err], 25 mhere n" is a
positive integer having a value upto.about 1000 or hlgher : -
mul ti-functional -vinylethers, such as ‘w2, 3- ropane trivinyl ether, ,
tri met hyl ol propane trivinyl ethery- $—#avi ng the fornula,. [err]

and | ow nol ecul ar- wei ght pol ybut adji ene avi.ng a viscosity of from 200 to
10, 000 centi poi ses at [err], 30 etlc. Preduct$ resulting fromthe cure of
printing ink% and other ' 30 applications

- typi cal vefe x andmmsssitepern havinesi value of\l éngredter - cat egory of the organic

" materials which can be used to make the pol ynerizabl e conpositions are
cyclic ethers which are convertibl e trorslerttipl asti cs. I ncl uded by such
‘cyclic ethers are,; forexanple, -oxetanes h as cL

. xeganes as;ahomn by 4 -

G 2 013 208 B 4 -Schroet er PatenL/ 8y 37218, assi gned to the sane
~assignee as the present i nvent i on"™“8xol anés sucﬁ as tetrahydrofuran,
oxepanes, Oxygen contai ni ng spiro compEupdst ri oxane, di oxol ane. -In
addition to cyclic ethers there are alsg,lnpluded cyclic esters such as.
[err]-lactones, for exanple proplﬂcht ne, cle,@ am nes, such as ‘1 20

, 3, Saprlnethyl azetidi-ne and organosyﬂl on cyh§$g§“ for exanple 5
naterlals i ncl uded. by the f or nut*y .
5 wher.e R' can be the sane or d|fferent nDnovaIent organlc rad1ca| such as

met hyl or n@ﬁyr'oraﬁnremanée a?f?dl"lﬂ eares'f' mplaminegor e resii. oxanpl e

of -an o ﬂ'ﬁ "g sa d yg % e ?ﬁydlq;g'ﬁéy' agﬁ'f%ﬁ?gﬂ?ﬁapm o

tetrasi| 5?3% gf\ J@Hﬁ n35 COIIGRGE b hdhyhdifaths €SENL
@Ereweﬂ pI@'dI-@—@Jﬂ-d-OQJ-Iﬂ‘Hz—CH,O) —CH=CH,, 25

" invendg Q:Gm Eéﬁl
10 The

Réieke 2 68 iavéraﬁaasmmg)ﬂ&mfupttnsbqafmr&:hignsfanmuwncﬂml Veyletietl be '

bl endi NnGuéHes 8 propenenaihyethergamethylniptopanectivinyidther airepolyaets havingthe fumilee
anount (i.e. at-least 0. 1 % by wei ght) of the diaryliodoniumsalt and in

further conmbi nation, as pr evi ously W th the other cocatal ysts I
whi ch are the copper salt, O'rganl rgadn c acid anhydrl de, ‘etc. The -
e o}

resul ting curable conposi t| on can e formaof a varnish having a

vi scosity of. froml to 100, 000 centIB'ocl'zses at-[err}. or a free flowng - 15

powder, d epen d eq?é) lybu‘:f‘a(fl Ak Hgv?ngoaf vuécgsgty%%drﬁ) Qb& & 'd’odb%é(ﬂﬂ%&b?ﬁ %ec organi c
mat eréoa l etc. m% g:s resulting from the cure of such composmons can be used as pnntmg mks and other - 30 )

applications typical of thermosettmg resins. -~ .. o

A further category of the organic matena!s whnch can be used to make the polymenzable o
compositions:are cyclic ethers which are convertible to thermoplastlcs Included by such cyclic ethers
are, forexample, oxetanes suchas 3 3-bis-chloromethyloxetane alkoxyoxetanes as shown by

!
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: corrposrtlons can be plied to a vari et of substrat es by conventlonal
means - arpd™ %1% 1 2t1 ﬁfﬂﬁs'g'lon d.the gap 3: 'E}“?'qml'ﬂ“n%@ges sHE'b?—?ndl ng
Ghon hi %rgr;tr:%z AR ,}u&%emrzg gl acmfp i
such as gpi Ftrinkdthli-Betits rﬁ@ J(Qg srll és HB

‘m Xi ng q,ﬁatémrsl,meagg.rhg nqm bS. di aryl1odoniumsalts can e orrre ing
situif desired. In 20 addltlon the ;e conpositions nay contain.
i nactive Ingredients such as S|I|ca cIay, glass fibers, extenders,
hydr at edh Fe m na ,ﬁ’i’f’ rocess i :;if g‘ |n a 1 500
partsog A i E%re’r ik

ctahn eaemsaa ﬂﬂnlm pr§§e9 high as

et aho Hbmaaarwagmsngﬁdgm e parts or | s, paper ass ot ho'

25 concr et1fe héd caabI6 coriositions of the present mventron can be made be blendmg the

25 Somepéfmérisbiappbricmbteds svithat ekt emeffeativecnoai (ke. edersb@.! %iby weight ot the :
pr esent diaryliaioniuorsait and ib &urthsragmbinetion; @ﬁrpre&ml rdeﬁne ithabe ether cogpsalvstswhiche and
i nsul, %t BT hﬁt:@anf SIE 07991‘%’ P‘F“i‘rg"gé‘h‘ O%ﬁrm d" ’? s‘i"?ﬂ@s"“" @PQH@%"'“&EH@% i ves,

nol di favermjs ree flowing
n ura

i c
| mpr egnggﬁ ﬁﬁnggﬁggﬁ 0@% %%rr:n fsu rate: by QntBFr l Hc r@@ﬁﬁh&gbil ed in
the art ¢ Ged, BeddhdiRd lisoR tﬁ mbé}&@ﬂtdnﬁb‘byed e following 30.

exanpl es aria cgtanemstbry:emy ogEnit bdlvent, Edchiae Ritramethaed, adeyonwtaly, cah bé isatitat i on. Al |

par t $0afazilitate theimipting of Ingredieiay The disrviibdenide salhts @h bk forfiebin sBPiBdesired. In - 20
bi sphen@gdiiendt |cyrer> meqs 'evs mmnﬁ"dmﬂyﬂ inzrewmtﬁﬁvm pili @&r qlav@e!wl y
were he 'bf"bf' PRFess Al steFFei'"ra"P $e 'HR"\?

tenpnzgaéggéetm%{i rtso a s ;Q%"\% §Eve¥é @F?‘gﬂ 'ﬁifgﬁ Wﬁ@ﬂg?ﬁ ﬁ"gz’ed 2Ehe

fol l owi ng tguwh mbsr.&h&sr.ﬂw&n the BlthEIe BEhosiBHsDf tHe PrabBrit GiVentioR CEPBY usbd
shown oEredfoaé)gshipteckﬁakcums:&béramdna insulétinglcbatings bittirigrtoinBauntis ppetHgiinke, bl ends,
‘based onealmbdhnevejmoldhg BRMRpayYNGs, waemlnsuwthih textilgxdvatings. larthipetes iropregdated (299 |

QU1 by s, v b?: etc. CTl.e [err] _
None at those skilled i _”._'8 art will be better ab 0 @ﬁl e invention, the following ~ © 30
benzoat gxa("g?' 159 given by way of ﬂlusvatronfﬁ Aoty pyay of limitatiorl. All parts are by weight _

benzoat exdipiol . 105. [err] '
. None. Various blends of Shell EponI82B, highehol-A-diglycidyl ether, end a draryhodomum-Cu(ll) dae nz oat e
- (0.5)  -catalyst were heated for bBGut $3minutes to[deterrhine their respective cure temperatures, “CT". A~
None 38 wrde vanety of diaryliodonium MR, @alts of formula {l) in cat@uﬂqup pvith several Culll) saltswere 35
benzoat @tr e following table shows the r r\eli where the weight percent is shown of
stearat gn jum salt and the Cu(ll) salt |rf‘§.g res ?qt blends based on total weight of mixture, and
stear ate d‘s enyl. 115 [err] ' _ " benzoate (0.5)
106 50 [ Wo%r]uum Salt rz%; Cu(leBIZM%? (0.5) - eTrec) 106
50 [eOr]  Ph,lAsF, benzoate (0. Spne AT8 [err] 40
acetate (0.B)lAsF, 142 | n bengoatG\od! t. abI e, cure wWHE determ ned

by appl yi ndh-W&Fscur abl e mi xture onto abs'ﬂzéeﬂe(%@bstrate and hel8ng it in an
oven until ,’;hébgrppl led curable m xturebfoPJ 8 tack-free curff film 55
: z 6 enzoate
Exarmlse 2
55 A m xturyq1 mﬁ bi sphenol - A di gl yci dyI b@ﬁ,ﬁ&g(@gd 3% by wei ghtm;a‘
di phenyli oda-lglArst hexaf | uor oar senat e wasstdaetpf@c}i vel y bl ended wag h 3% of.
benzoi c aciRh,sEL 6 and 10% of trinel || tsteraet®&lri de by wei ght118The
resulghing clgridivtRblisk¢ ures were then héenzeateddSla rate of 1 0 Wher ninut €
todterm \i%z mum tenperature T LFPT“é §)o gel the bis-Hfbxide. It

e

45

was found t! rature 60 of 22 tae 5equrred to gel 1ne

bi s- epoxi de &% the mixture was free ol ~aronmstic carboxyllc acid.- 60
5 in the above table, cure was determined by applying the curable mixage ontg ggtegmbgratq;

Hovever 2% heeting it W"\%?W" B8 ABRPY curRhiemirue Tarredgdpeketpe surep 8], while the 6
and: ¥g%gahiphdd i tic ‘anhydride mixture gelled at [err] . respecti veI y- Exan’gge
3 A vari ety AokixtGraloRbibgheidhal digiasdyiahe apd 8B dY Wbidiit ofldiphemgodonium
3, 4 - epcheyafiuotoatsenayd waxt ragpiectd/ely Alended with 3% of benzoic acid and 6 and 10% of trimellitic -
anhydride by werght The resulting curable mixtures were then heated at a rate of 10°C per minute to.
determine the minimum temperature required to gel the bis-epoxide. It was found that a temperature
60 of 225°C was required to gel the bis-epoxide when the mixture was free of aromatic carboxylic acid. 60



" 20 parts 5

hexaf | uentgafidenintute goNétl & 16610809, respe tween a

“vari ous organrc acrds The mxtures wer e heated in an oi'l bath to deternine.

t he res[B5sam tinmes, The terrperature of the oil bath was [err]. The
follo §f fcghle B‘t“égs tilizipg 344'-eppyysycidhexylmeteyl-8t4/ani ¢ aci d or
or gangmc c&ﬁ&ﬁ& rphenyhodomum exafluoroarsenate andarangeof . 5
ht z’ 1& ¢ acids. The m| ere heated in an oil bath
' ght etermine the respective gel ftiniE. 5 of t eoﬂ ba §s 170°C. The following
resuits were obtained> WAbre “Acid” signifies thel: ;ﬁl@ L4 b r organic acid anhydnde employed.
- 170 Stearrc o _ 6
215 nzene A4 onic : Weight (% " Gel Time (sec). 135
Tri litic dride ‘ - 60 - ~ >800 180 15 10 -
Trinmellitic gfifdride - 108 19 150
15 [err] Benzene sulfonic . ., - g6 . 13E. . 300
[err] Trimellitic anhydride -3 : . . 1%85._[9”1 .
6 15 ‘Trimellitic anhydtide [err] f ' 10 . 180 3 45
v 225 20 ' coo LETT] . o o -6 R
115 [err] o - 6 | 123 The
above resul tﬁ Ve‘s’;o} hat a si gni fr cant reducion In gel ti me 2@8s achi eved

when the orgeaphe acid was utr i zed in conbr natr on with. the di aryI i.odoni um-.

salt. 25 Exap,p@_ 165

25 There were a &0. 2 part of di phenyl | odonr um hexaf | uoroarsenate 0 1.

part of benzoi'®acid and 0.05 part copper b%nzoate to 10 pari% of an all'yl
0

ether resole c ation product ‘of phenol “and fornmal dehyde nt ai ni-ng

mul tifuncti onafe: hydroxy met hyl . groups (Methylon* 75108 resin .of the General
El ecgf’rc Comp . The mixture was stirred in an oil bath at [err]. The

m xtGfe gelle hardened at 30 [err] to% rigid cross-Ii d mass .20
within 5 nminuteé. The conposition Is useful as a potting material . 30 for
el ectri cal com@e,m.s. *Regi stered Trade Marg. Exanple 5 Thergswas added
0.1 part of cop benzoate and 0.2 part of di phenyliodonium35 .

hexaf | uoroarsenate to 10 parts caprol actone. The m xture was heat ed for 20"
m-nutes at [ef -;Q;;e 35 resul ting 'highlygviscous reactiof,g xture was

- poured into net¥anol .- There was obtained 9.5 parts pol ycaprol actone havi ng
an . intrinsic vi sc%srty in methyl ene chloride of 0.4 dI/g Exarrple 6 Ten

parts of a g, Bits shi/Wer YSIcARL ieg% BRIl AR il glaahzenate.
6% by “@bng%sﬂglz n%’rm tio ﬂﬂ &%F ag W%\é tLr{?e X pRRCTEM .
bi sepoxi de (Cy-179, of the G ba Geigy Conpany) 40 and 40% by wei ght of
hyer yla;({ﬁ#,ghnat ed polyester (R-- 101-110, of the Hooker Chemi cal Corrpagg)

was pl-ace h@re%r@dddga 09 Pk diiphbRfioBdniin héxa ab&ﬁétgq) f rtc}ge iDYLEs dat

[err]. .Osgarlchbpier bénbditto\ V@AY 6fgﬁ'3 Ml efher'r ohdemBetiRh b£ ﬁ§ rb

fl exed [femaifiehydeicomsihingmetaiunational hydroy methyl groups {(Methylon* 75108 resin of the General " -

GB 2 _01&lec1ig Companyh Theminurecwas s@irecdih ieb eil ktimat1 20RO Thamixiee gelipd axtﬂha_eﬂnmfatt he

Wi t 39k dP °t§>t° w&tqw&"n'@dmaaswb*y ming¢s; Thercampgsitignds usefutasgmattiod materinl t.h@0

fol | ow (F%% cresol novol ac (ECN 1299) of the Ciba Gei gy Co.
%ng? hr um hexaf | 'uoroarsenate —

3 parts ampes

Chem

10 pe?t ’é{% 2
1,50 qpaf%.r R SR T e
was fmade fromthe aforerrentroned : —

Example 6 ' L
Ten parts of & mlxture of 3% by weight of dlphenyhodomum hexaﬂuoroarsenate, 6% by weight of -
40 copper benzoate, 51% by weight of cycloaliphatic bisepoxide (CY-179, of the Ciba Geigy Company) - 40
~ and 40% by weight of hydroxyl terminated polyester (R-101—110, of the Hooker Chemical Company)
"was placed in an aluminum cup. The mixture was heated for 10 minutes at 130°C. On coolmg, there :
was obtamed a rubbery matenal capable of bemg ﬂexed 180°C without breaklng

et her of bi sphenol A ( Epon 828) of t he Shel |
} P nﬁ' @?ﬂq ripd diphenyliodonium’ - o
a capro actone e mixture was heated for 20 minutes at 120°C The 35 .

5 epOXYWGkﬁhQW WWemMn?Jl@acrdar(&{a olgéﬁéﬁ?ﬁz&fc E'gut %é&!‘éﬁ%ﬂ%ﬂnmﬂ]lr&%t of .' \J' '



1\(;1./pi-e(':§‘.‘i Tee7 | ami nate. was then pressed-at [err] at 50 psi for 3 minutes.
There | SUHRE Blofh (Mbahited ipFbdGaddy tisWiigaNer C&Férﬁﬂp&ﬂtosﬁ Mgdsh, I0alitbinlabwas

rei nf or pgfledndiel With ehe'tlownty @Rt | ent’ mechani cal properties.. Exanple 8 A
mol di ng conmpound- - was nade by m xi ng 394 parts of a granul ated fill-er-epoxy
pr ebl enghoxyl Gestbnqalat (ECHF1208) afthelGiha Geigy Aoy dr i de, 3. 75 parts ‘éprans

di phehyPipbrnyindonrmesaiiueairepip®onat art, of per 15g8tegarate, 9 -
parts o ‘_g‘_gglﬁ)déﬁé f§5ﬁ%ﬁ?8‘é§%§" %gﬁ'ggﬁ"%m' 8'r,ée% PEOT nel i usﬁ‘wgi% and 75
parts of" erlﬁ'?‘;:"ay B9 hopped glass fiber. The filler-epoxy prebbgtd was based
on the 0O 0 §° 65 parts of hydrated alumina and 1,050 parts of titanium

di oxi detheXihR WaPmed Gutirito Pk 6/ Epiecead fﬁpilayﬁelam@bﬁq@uagﬁpdem erpfprernentionassi n of
the Gol pisasThediroinaealas Genpreasey! anhEp-8 THOI5eat 69 pgfon @!ﬁ-{ e gsﬁ'"iﬁ%g , a'8PA
epoxy r dgil pured scivest resstant ombit fibar retnforged iminate havine exeeflent BICRANISE NPERGS was
initial "&g'ﬂbered, foll owed by conmpounding it 20 with a Sterling extruder.
20 The fla WaS m@dAtYhidhG Sod Sirts SV Adramlidtdwii-6pdky preblérii1dpen
sheet ed %@tﬁﬂ%ﬁi&%ﬁ urideTbﬂggaﬁerwG@hgﬂliégﬂahn@xmbmrhaiatef 0.68 pari ofizaprer c| es

“finenst Babrai0s palof pevedendd cdedubarwaGarts afpoerdered BorAGTINWEBR 564 Toparg.ob1/A' nutlés

at 350F cRdppéd glasssiber Thediller2poXy-rddBHd pas basingm@ewtéac?@ﬁ@?mhmﬁﬂ@t!? and
dog bonendhes0 partsof fitevivingionige 3RO reIts et Hulvgrizes Sa.(a%‘ff’m‘y novolac resin o
Pr ef or nthe Celanese Chemical Company a_nd 872;: ;jjullysgn_ fi % 0 f%a"B ; degox\g :ﬁn L&)“f t'Ee wd_er- .
(pr ehgabhehCromce S egw@bﬁﬂ&rm*m"ﬁagg Lygs il Sintared: Rilowed by comcuhggf™E1
350F 4 lwé Q?ﬁ":rlé ?i com;:ound was granulated for evaluétionSfér it H¥a lbBenIRbétod@Ciroll mill. The
3.6 M WVl drBhulated rmgi%g mARAiMEred Bf particles fidr XA mesh was molded in accordance with

30 Physixstiv BesEIOF 3-+-8nikipedt B50°Fat apressure of 2000—3000 psi. There were obtained ASTM

1. 83- 1. &fiscs and dog bond¥pECimiebs mieniding thiistiuint properties: - - MB8+10
I\/IllO;lm D785 Mechani cal Properties 35ﬁ’?'£rrgsnsi l e Strength (psi ?5
4300 - 5100+600 . - ' _ - ar-al ANk -(psi
10900+400 Moldin?’é 6%%’6 erties B%S’;" oo ressu:yg;so%ty_’rJ engt ﬁ“’f‘%‘@‘?‘)“’” A
. 18100+500 cyre cyeo /0001500 - D6 daeop ball (L2 1b, in)
10+1 Mold ShrikRdge Not ched | zod (ft-1Db/in) 3.6 mil/in' 0. 37D9BBIASTM) -
. 0.534g30 - —b5inbars D256 40 . _Thermal Properties - | - 30
40 HDT e ] E 460[err] 7F ~ 435[err] 13F
D648 El ectri calPprieah@ioperties Arc Resi st ance ney39+1

196+2 ~ SeecificGrayygs Eyanple 9 45 ere waEteranl at ed, grgsd> parts of -
platy t alié'!?r%‘giss‘sn%cgﬁls of hydrat ed afwuar%i}]-g, 13 pgpﬁgéﬂ‘.l 45 tri rrEEI litic '
anhydri de, . 3. QyRabhisas Plopskiphenyl i odoni um hexaf | uoroarsenate, 3.6 parts of
powdes®ed prahdfkistangttpsitnd 0. 6 part 0#436043D0i ¢ aG1004HAth 268 paPE38 of a - 35 .
granul at ecFlgxueb$tengthapsihy dr at ed al urtPPRO+4Mat y 9BPEBMY epoxy P@ n, and
145 parts Gimpegeeixs/Swerathdisiyl ass fi bdB10 Qgran1JI°$- P9 ebl endP®P platy
talc and _WGPEQ"é 249.itk na was i nitialc#éf’ﬁ)1 pared, 5P a mi xt urgsaf 140
parts of - aiehpd 288 0420 parts of hy %'ééf50 al Umha. 45.75 parts of Epon
1001 A epoxy | Shel | Chenical Conpany, and 48.75 parts 50 s0f
ECN 142%59, 1T ept’%i’h%fggg{t@ﬁovol ac reaso+pfF t he @3sa1@s gy Chenbesd Conpany.
The epoxy coated gl ass fiber was prepared froma m xture of 75 parts of.
chopped gl ass fdrdseics/ Préfertesparts of Epon 1001 ‘and 32.5 parts of ECN 1299. _
The above AroResigteniceon was then dry bl é®%el and rol963fi | | ed at P¥eratures -
in the range of 55 between 30-90C for several nminutes. The resulting -
e gt ML UL b, L,
af t er4bei ng Therawas rrayjated, 53:p parts of piaty tais, 5.2 B ' %’E d peraftiny €1l
i a ride 3. s of diphenyliodoni aflugrparsenate, 3. owdered p .
AT spe e 8 A s S i b i ©
S and epoxy resin, and 145 parts of epoxy coated glass fiber. The granulated preblend of platy talc and _
" hydrated alumina was initially prepared from a mixture of_ 140 parts of platy ;alc, 140 parts of hydrated
50 alumina, 45.75 parts of Epon 1001 BPA epoxy resin of the Shell Chemical Company, and 48.75 parts 50
of ECN 1298, an epoxy cresol novolac resin of the Ciba-Geigy Chemical Company. The epoxy cgted .
glass fiber was prepared from a mixture of 75 parts of chopped glass fibers, 32.5 parts of E.po_n 1001 o

and 32,5 parts of ECN 1299.. =~ S L o .
The above formulation was then dry blended and roll milled-at temperatures in-the range o

55 between 30—90°C for several minutes. The resulting mixture was then further tumble bl_eﬂded with  B5
additional stearic acid after being granulated. o o : .

PR S e
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resulting specinens provided the follow ng properties: Test: Mlding _ \J -
Proper t i esséveiRS T\ Spedifjens were prepared in accordance with the procedurd¥i B&%pﬂa The ' .

“ Mol di ngestuﬁmpewe;tmaneprowded the following properties: [err] - I

5 Cure cycle - powde . 60TeseC. -Preforrrs.
(pre Maldmg Properties {Campress:on} 40 sec. IVbI g shri nkage 10 Method

- 5x1/ xl/ 2# E SRREGHR) 3806, 1 S D955(ASwa

10 Physica f WdefS Specific gravi ty " 60 sec. ' L 7 1.93
Water absor p-t-'gfffgnns(preheated) . -20:2:. ' . DBe70 - -

[ err] (24 hwmsid shfinkage .0.06 15 [err] (2 hrs, %
0.22i0 - —5x1/2x1/2bars(mils/m) 15 Bur ni regi4har act er i SDISEIASTM) 10

V-0 UL- 94 Hardness, Rockwel | l\/97[err] 10 '

D785 I\/Echagr ! tﬂ@’?”@@%nsr l'e strength ({)sr)

57001700 Watergb‘ijr‘:mn D638 20 Flexural st¥®ngth (psi)

11, 0002000 — 2500 {24 hrs, 97 90 .20 Flexyggl Modulus (8&?%1 [err])

1. 8416 14 Conprgest ehrSbgengt h- (psi) - op22- 16, 0001900. = . 15
D695 Not chmgning cibrdcteristida/ i n) v0 0.570.01 yL94 D256 3
Ther mal Prbqrerrass.ssc@&ll : Thermal coeffrcreM97Qﬂo : D785 o
25 expansion (|n/| [err] IR -

D696 Heat def, ({"f’ pige ﬁ‘i?@?’af%re (265 psr)

_ Y . peas
[errio Fenﬂrirss:f:,? 48 -Flex. strength (3 gﬁ%&éﬁﬁ i on)
ath ( 14 . D7 20"
.9800+1200 ﬁ’ﬁ:ural Modulus (ps|x10‘) _ . 1.84+ : ?91 0/9?2%
30 - Fl ex. oomitbddive Etkeriges @A | on) 16,000+ o8+0. 09 (19R48% -

El ectri cal Nﬂbmﬁoﬂl(fe-ﬂallﬁlr C resistance, sec. os7+oo1 . D256 1995
D495 35 Cains . :
35 1,gA curabl e J@MF@P%GSCorrprr Si ng by wei ght -(A) a cati oni cal | y

pol yheri za eé’“ |aI and (B) from? 1% to 35% of the cur abl @8
_ corrposrtro.qe ct 5111 eI ect ed fromthe c 4ss consrstr n& 40 (|) a

.mXxtur (265 psi)

40 (a a d.r_amgalaml@tnrrgavat&am) of the forrrul ggog..arzbb and. (b) rDromO 01 part e

to ¥ parts, per part of (a), of a copper ¢ag+2266)i) a mxture of 45 30
(c) the dr-arﬁkermelﬂbrmsu?h@amtONbf (a) and 1.84+0.08

45 (d) from0.1 part to 15 parts, per part (Q@0%x8§) of organic acid - :
(excl udi ng ascor mcagpmzpﬁnorgam c acid anhydride (excl udi ng ascorbic acid-

‘anhydri de)AchersrsFQn

‘feof and (i) a ure of (a) _
di aryl i odoni um sal t of (a) 50 () frorr}égo.%s[part to 10 . par?s per part
of ' (39 ,cigimst he copper salt of (b), and: -~ 50 (g) fromO0.1 part.to 15 '35

parts' per1m&&amﬁcd@bsmafoomas.ﬁuw.@uacd (excl uding ascorbic acid),
or gani ¢ aciAl s esdonitsliiydelyrermbledrgagic amteisbarel aci d anhydride), or mxtures )
t her eof of (B} &fpm OvitieroB5R qfsheapurabh@vrabmtonafmlvscsmcwmom thaclaseabrrsmflm r] is

a drwl nt aromptic organic radical, ais 0 or 2,
{i) @ mixture of o . 40-

{a) a diaryliodonium salt of the formula, _
[(R) (R‘).,l]*[Y]" and :

(b) from O. 01 part to 10 parts, per. part of {a), of a copper salt
" {ii) a mixture of

45 (c) the diaryliodonium salt of {a) and ' ' - 45

(d) from 0.1 part to 15 parts, per part of {c), of organic acid (excluding ascorbrc acid}, orgamc
acid anhydride (excluding ascorbic acid anhydnde) or mrxtures thereof and
(iif) a mixture of : .
{e) the diaryliodonium saltof fa) =~ - R o
50 - {f) from .01 part to 10 parts, per part of (e), of the copper salt of (b) and = ' - 80
(g) from.0.1 part to 15 parts, per part of (e), of the organic acid (excludmg ascorbic acrd) orgamc .
acid anhydride (excluding ascorbic acid anhydride), or mixtures thereof of (d) .
where R is a monovalent aromatic organic radical, R'.is a divalent aromatic organic radical, a is 0 or2,
b.is 0 or 1 and the sum of a-+b is equal to 2 or the valence of |, and Y is a non-nucleophilic countenon _

55 2. A curable composition in accordance with Claim -1, where the catromcally polymerizable - 56 -

- material is an epoxy resin. .
3. A curable composition in accordance with Claim 1, where the catlomcally polymerrzable .
matenal isa phenolformaldehyde resin.
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big or 1 and the sum of a+b|se to 2 or lence of I, and Yi's
a ucl eophilic counterion. ﬂm"ﬁ”mﬂn conposition in
acogrdance with claim1, where the mnerlzable 55 materi al

is ar? epoxy resin. 3. A curable conposi %idn #n &ccordance G& 2hoQ3 aodg, 7 €
where the cationically pol.ynerizable material is a phenol for mal dehyde

e el A AL A R

prowi ded the fol | ow ng propertles Test Mol di ng - Propertles ( Cogr essi on)

Met hod 5 Mdiding PropertiesiCorppresston) MétRgd |

5 Cur€® cycl Mold"tgrtympma 350°F 60 sec. -
Preforms (p Eg ‘E%d}: 40 SO%;& Mol d shrinkage 10

-5x1/ 2x1/ 2bar - E6C DO55( ASTM
10 Physi cal Mgfmﬁﬁf @egﬁaégq)f ic gravity gOsec.

1.93 yater. abS-OSJE)f/!ZQWZ bars (miis/in .110. ' 10
D570 -25C (24 hrs. % ) 210 10.06 15 Ds,SS(AS.‘--IVQOOC(Z
hrs, % ' Physical Properties 0.22 .

15 Bur ni ng §Wﬁ§(ﬁ"%¢t¥st | cs 193 V-0

UL- 94 Har dn¥éte 2 MB7+10 D570 .

D785 Mgchani c—[ TenS| le strength (p 15
57001700 Bummg cha,acte Fl exural st gth (psi) o4

11, 0002000 Hardness, Rockwell D 20 Fl emgf.ato Modul us (pssgg 106)

1. 84[err]0 14 Conpr essi ve Strength (pSI) 16, 0001900
D695 Not ched i zodMethanicel/Araperties 0.570.01

D256 JFher rraITe'Pt'Q)fiéﬁ"SﬁhéBS')ZS Ther mal coef B769:£1000f D638

25 expan5| OE @gﬁ@% F' 11?221.%)340 D790  DE9620
Heat defl ectLQbre (265 psi) :

[err] . Notc?oed izod (ft-} ‘) Flex. strength ?? 3&,90& i on) gggg

9800[ err] 1200 3 (919%22%
30 - Flex. rmdul usTl(e%wmmmean) 1.84+0.09 (1 0098%

El ect 2Pcal Prespelrdopiisientof 1 esi st-ance, sec. - 199%5
D495 35. O aj ngxpansion (infin°Fx107%) 14, D696

35 1. A cur B?;gg CMPEBH ™ onpri si ng by weig éA) a cationiﬁ |1y
pol ymeri zabl e g,g 9,‘(%%55{'1; and (B) frorg o 35% of P curabl e
conpo8oti on of catal yst ected fromthe @ ,"g$§2.gpn5| sting of 40 (i) gp

m xt ure of —Flex modulus (% retention) 1.84+0.09
40 (a) a diaryliodoniumsalt of the fornul a, (1pe%eg%and (b) from 0.01 part
to 10 parts, per part of (a), of a copper salt,
Electrical Properrles '
Arc resistance, sec. ' 19945 ' D485

35 Cilaims - 3B
1. A curable composition comprising by weight
(A) a cationically polymerizable organic material, and
(B) from 0.1% to 35% of the curable composition of a catalyst selected from the class consisting
of
40 (i) a mixture of 40
{a) a diaryliodonium salt of the formula, '

[(R),(R"),11E[Y]™, and

{b} from 0.01 part to 10 parts, per part of (a), of a c0pper salt,
(i) a mixture of _
45 {c) the diaryliodonium salt of {a} and 45
' (d} from 0.1 part to 15 parts, per part of (¢}, of organic acid (excluding ascorbic acid}. organic
acid anhydride (excluding ascorbic acid anhydride), or mixtures thereof and
{iii) a mixture of
(e} the diaryliodonium salt of (a}
50 {f) from .01 part to 10 parts, per part of (e), of the copper salt of (b}, and . 50
{g) from 0.1 part to 15 parts, per part of (e), of the organic acid (excluding ascorbic acid}, organic
acid anhydride (excluding ascorbic acid anhydride), or mixtures thereof of (d),
where R is a monovalent aromatic organic radical, R! is a divalent aromatic organic radical, ais 0 or2,
b is O or 1 and the sum of a+b is equal to 2 or the valence of |, and Y is a non-nucleophilic counterion.
55 2. A curable composition in accordance with Claim 1, where the cationically polymerizable 65
material is an epoxy resin.
3. A curable composition in accordance with Claim 1, where the cationically polymerizable
material is a phenolformaldehyde resin.
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(M a mxture of 45 (c) the di ar Iiodoni umsalt of (a) and

45 (d) front-& crrq!?!fropmpes'tpnsn ?F&P'ldgncep?é'h wiherg thp diapiodepiyaysel hasthel

(excl udl?fﬁ‘“!i‘scorbl c acid), organic acid anhydrl de (excluding ascorbic aC| d
anhydr.ide), or mxtures thereof + wrixture of (e) the
~diaryliodoniumsalt of -(a) 50 Rﬁ’qaf)S‘] *MQ"?; 01 part to 10 parts, per part
of (e), vdferqmisaumppatensabmaﬂn‘or gan)c, radicat] R! is a divaleBOarémgiticiorgmnicadicapMris a t 0 15
partsh rmtalpamtatbﬁd §ahmgenm!ws'r B o Zaleis @ opk end e pun pirorbripiagalae 2 dithe
or gani c va hrw!rrq - @8d E%a !ﬁ"Fﬂf W'b?'b‘"‘&@?’&q%f??;r?J@)“S'VbP"drﬁBGtauﬂ iss

I

| ent ar anic I a

h f a81‘"‘
; Slr \Fjg.l ep Epe%? urI e co (ﬁyposl acc ;@9 ep\lf::th dan r&@&hefrecggn%clﬁmgwqire t%rﬁ g{ Sulm

of a#l i's egy uram o%mrasslﬁ en ¥R ﬂﬂﬁ& h amy ot CléinksSt @Mrmixﬁmhlotdaﬁ.c 10
count er iagid .or &rganic acid ahhydNd6 diithe BiafyiddoRiSmiselDis emplogéd: or dance with Claim 1,
wher e the catA aribleaompoghtidnymarcbmiaieavithaby ommtat Claihs 1 © 4owheebanitiesoin. 3. A
curabl e cwng@smthwwmawemlse!aw@e:omelr paltds empleyed. where the cationically
pol ymarl zab g‘?\‘E&b&‘wa‘lm'ﬁ'&ma'“ﬁﬁ’é’f‘ﬂ?l‘?ﬁf"ﬁh‘F'ﬂ@rﬂ/a’ée'Fé’sﬁ qrganic acid is trimellitic

2§13 ardance with Cailh

1 Wner %l ﬁd%l:é%b& lﬁ?mﬁgsmoa in ac% rd‘afil cew § om%narézfdngi iial X\fbwﬂge L%‘a’t s a :
m)noval ent a6 A datdbfe compadidn i &th@ ce tﬁrcia}m '1Sco?npq‘s|?‘( Vodight bORE linfled®r gani c

radi cal ,epblyiresiri{Aba plagttat, hpdratet biaming) gllass fibdr Silledl ebortyoesit) anicni@) fearh 1%ao B5% Bf Or 2,

b is 20 onixtureahtiniellitic snhyride, diplienylidenjura hexatiudtoarsensth end cipparasteerate of 1, 20

c=d-e, e eq uhl"scutﬂl?!? ooaipeemce imgccpdancd Wit Ciaim i1 s @qmgévqwfghmfﬂzaurflllwcemm ve

~and d>e ta-'f'rq '?é @f t % ’ﬁde\f*.!!%@% ref»baad (Blfrom\1% 10 %%%efadawwsqfu on
Hie cI

T
Icgpgg;;;%t,fﬁg I ary odom u:?ﬂ:éggﬁl S setgr']f)dﬁ @ﬁ %{5’8&% d%é%g\é.ﬁ &bl &5

conposition in accor dance , —to 4 wher ¢ ‘gﬂmxture of
organi ¢ 10 LI T scesmmmhmmm' PIBERSH sal t i s
enpl oyed. 7. A curable conposition in accordance .wi'th any one of Cains 1
- .10 4 where the nixture of organic acid, the diaryliodoniumsalt and copper
salt is enpl oyed 8. A curable conpolsition in accordance with - Caim?7,
where the organi.c acid is trimellitic 15 an hydride:.

15-9. A curable conposition in accordance with any one of the precedl ng
clainms where the. diaryliodoniumsalt is diphenyliodonium

. hexaf | uoroarsenate and copper salt is copper benzoate. 10. A cur abl e

conposition in accordance with Claim1, conprising by weight of the .
unfilled epoxy resin (A) a platy talc, hydrated alumina, glass fiber filled
epoxy resin, and (B) froml%to 35%of a 20 mxture of trinmellitic

anhydri de, d| -phenyl i odoni um hexaf | uor oar senat e and copper stearate. 20 11.

A curabl e conposition in accordance with daim 1 conprising by weight of
the unfilled epoxy resin (A) -a hydrated alunina, titaniumdioxide filled
epoxy resin-and (B) from1%to 35%of a mxture of trinellitic anhydride,
di phenyl i odoni um hexafl uor oarsenate, and stearic acid. 12. A curable
conposition as clainmed in Caiml substantl ally as- here| nbefore descrl bed
-in any 25 one of the Exanples. : -
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