0 079 947 Description Precatal yzed epoXy resin conpgpsitions containing a
rielati vely | ow equival ent wei ght epoxXy resin and a phosphoni um conpound .
have Bbgﬁ enpl oyed to prepare relatively high nolecular weight resins by 5 B
rieactihg with a pol yhydric phenol. US-A-3 948 855 refers to a process of ‘<§>
rieagting a phenolic compound with a vOnOZl 94Poxy resin to provide high

nol éeul ar WRlelthbtigPOXY resins in the presence of a phosphoniumsalt as
gatal yst using a precatal yzed epoxy resin conposition conprising an epoxy
riesi n havi ng aPrecetabyzéppoxfresiidompbiitiuhs dontidiivg LtelafieRUdiv fRivalBRmagH éﬁoﬁﬂéar’i dnda
0

atal yst. Tird G?ﬂ'mﬂé ah‘tesbean emplep?detsem:ecb tolptivehehigio melecwlar] weight resms bv
er el n Ff I §Q@ E 'cea;s:o a p tpeg'st C dr 0 ar ign rOU %OnEIIaJ I n resm tO
o 20 car bORRIdERign Ohlebuil whbi ozt r%?éé’e hoaohaH r?alﬂanﬂii JQ g v

ydr ocar bon p@kﬁﬂﬁe&@ﬂ&:&”@éuﬂ@orﬁﬁd&ﬁb coripriding Garep manﬁmvu&w Averaye tha ,1
[lerr] or OHepoxilledraup psethaeduiechnfi tervstlystr Thephodphariird salts areasfiresested ovrp\b farmog
hosphori’¢ acid. There is mentioned_that a prestablilzed m xture of a
i glycidylether of bisphenol A hydfolyzed di gl yci dyl et her of bisphenol A
nd the acetic acid conpl ex of ethy|triphenyl phosphonium acetate is stable
flor 4 weeks at [err], that neans w | Reesr egseng+ al |oss of. epOX|de content
5 CAs A- 893 141 descrl bes a sinflat nmetlhod® and prestabi Fi: zed o
onpositions are ment i oned wit hout nyRdat d on the stabili ty ‘Such - s
onpositions are subject to storagetover prol onged periods of time and in
Ny i nst anGigreintR indepanasitl 'R Bigh@@SRarocdrBorf tbét dntafir@CGidny t to/200dahBh afoHfs!or a
tor age ab glouy AL, adleleRIR) Blan lalivhatic hyalotdibditloupitohthifing/from-130 2R rbdh Stois ahdY is CI,
{ipned t Bat, Nm@r@bﬁ o Ziig sefaated hw el aloupeof stiddrdrepstetsompirdingoibstihptic apid. There is

ct i w ty re t'%ne hpre o¢ pixt “ﬁe?F letter,ofi bisphenat A verpmeép*eq?tc e
ont ent thaggrv 3@%“ gl 'egﬁep E‘g’fgﬁéﬂ h??:? PR 8ot RyBPSAST 63'?"8
s wel |l as ADRD8G 141 BésEMS 8 Sinlilr MbhSSid! prestdbliizddScotnpEsitiRb e.etméa.i.ortehemhout |

resent i nveany dabdlor the stapiity\Sact dompbsidgs tre subjet @istdrage pved iprdidngedgetiods of time and in
recat al yzemaepmganqessmemom ||qqsem§ catalytid mv@ﬁeftse rage at elsvasqs' tsropﬁ[ra;vrlei

th regard ajthpughy ?l-? aynﬁ:;f‘hte ‘%mgme oxi FEH?“ A sehe ed romara‘fttg |

L CW@?LJM oo &?@Pﬁ‘""“éﬁi»\é@ ofal WL iabds .".s‘t’i‘.‘fe’é sl epartg
he conposi t1 ORis't bject of r&¥eh tl Qo inip¢&Vaithdlbng ﬁrn@-stﬁﬁﬁ hé Riowi [pPRABIvieg

precat al yzpakyegimegmpasitions at eleyatesi temmtm-esupao £3.31Q (200°Fiwith mgerdoé thA):atamccapmty
e5| n repr empedd%};"{eﬁed the visedsisof

is solved by a specific I‘E thod of preparmg the composition.
35 bject of the invention is a method for preparing a precatalyzed epoxy resin composition containing a
mixture of
A} an epoxy resin represented by the formulas:
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0 079 947 0 079 947 [err] wherein A i's i'rrdependently a dival ent hydrocarbon
group""haw ng fromone to about 8-cafbon: atom; -0-, [err] 20 each A is
[ ndeMdent |y a dival ent hydrocar bonyg havi ng fromone to about 8

hydr ocar bon group havi ng from one,at 0 about carbon atgnms; n has a val ug
aver age vaI ue of from abouto0.1 to abcmt 4, 25 ploef erably fromabout 0.8 to
"said precatal yzed epoxy r

igroup R Y wherein [err] I's an aliphatic hydrocarbon group having from1l to
‘epoxy- restn and n-@npoAnd whér ei n the ani on portlon of (B)

carbon atons; each X is indepententl o¥®h, bronmine, chlorine or a @
ZErO or 8 has an average val/Za | ess thahyabout 0.83 preferably | ess
t han about IBI) st pr ef er BB yCHrefha LanClrQ¥y CH2a68u€Hp. 15 and m has an
about 2. °B) as a catalyst f¢r t bet wegn said epoxy resin and a
phenol i c- hydr oxyl containi oun |s S quently blended with
niumsalt which is
‘represented by the formnul [err] wherein each Ris
i ndependé&htly a hydrocar @yl group having f"}om to 20 carbon atonms or the
20 .car bon  alyREin Aindepbry FEI, dRhtent hydrDEfbon gk 13Rbné1d abodt -
lerr] char.ac-tse-rltrlaed;n.bp d Ya ﬁ%‘sﬁ’) orlcongcﬂu%véga ?nmfthreooigg% s’ o=
i-s a-bi carjbo__ t Fide” 'Hlboxylate cd boxylic acid conplex, in a
nolar ratio. phosphorl c acid to phofphon um Eo%cmnd of one to one to
stabilize the 50 precatal yzed epoxy regi n conposition. Another enbodi nent

of the imwention is the nethod for preparing a precatal yzed epoxy resin
conposi t i oneasbAtigingspaedentiy d«alm@véﬁocaﬁpormmw eving frqystme tqapummbbledom.y eadh\X is

orie of the I;gfgﬂfﬁgg ,g;bbfgm'qe) ‘E'P%P'F%Vd{??a@ up % e:40 @bguA Byparpon
forthe eag Tors St G e AT gyl

cont ai ni r2g ﬁeﬁﬁaumm% mmaqbab&,tsu sequent end sal preca yzed
lepoxy r esi nBlee asatslystifatheremiions pdtosen said opdxy resmaohalpsemmﬂfya&ﬂvltcerdanhyg t:diﬁaound

f or nul a [ er Whic gsubseguentlyblpndedwithRaig grepatalvzedergmntesiy camrogitioncoriip$pbnigm ealpwhich is
havi ng fronﬁe ref??tef@yé'é?rfﬁrmﬁ"aatorrs or_the group RLY

35

wherein each R is independently a hydrocarbyl group having from 1 to 20 carbon atoms or the group R’Y
wherein R! is an aliphatic hydrocarbon group having from 1 to 20 carbon atoms and Y is Cl, Br, {, No,, or OH

40 and Zis a phosphate
(o)

i
_ {(—O—P—OH) group,
P |
I s OH

characterized by adding phosphoric acid to a mixture of (A} said epoxy resin and (B) a phosphonium

compound wherein the anion portion of {B) is a bicarbonate, a halide or a carboxylate carboxylic acid

complex, in a molar ratio phosphoric acid to phosphonium compound of one to one to stabilize the
50 precatalyzed epoxy resin composition.

Another embodiment of the invention is the method for preparing a precatalyzed epoxy resin

composition contalmng a mixture of

A} an epoxy resin represented by any one of the formulas (1) to {IH) referred to above, and

B) as a catalyst for the reaction between said epoxy resin and a phenolic-hydroxyl containing compound
§5 which is subsequently blended with said precatalyzed epoxy resin composition a phosphonium salt which

is represented by the formula
+

R

g
i
[
I
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!
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so. R-P-R -

R

65 wherein each R is independently a hydrocarbyl group having from 1 to 20 carbon atoms or the group R'Y
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1 S

0 0L9 947 wherein [err] is an al i phatlc hydr ocar bon group havi ng from
o- ZO»Q_a,rbon atons and Yis O, Br, I, [err] or OH characterized by using
bhosphami um salt*in which Z in the formula nentioned above is’a phosphite
r] or -a pol yphosphate group or mixture thereof or mixture with a

e
hpsphoni um compound wherein Zis a phgsggﬁ é %er_r] group and addi ng
h)spHorl c acid, phosphorous acid or 6 oric acid to a m xture of

sai d epoxyhefedR' s ad @libhai) hy3roPdiBEnYAsUDI hbhIMIRIRP Did 20l catbt a3 afdV | cBBY, DNO, or OH
tion has Isheactetizéd byarsing agphesphenilta balde wbich Z ircthe iiomyle ateetionad sy lsi acphaspihtle
lex, in a molar ratio acid to phosphoni um c?rrpound of one to one to
bilize the precatal yzed epoxy resin c,‘_f?p_(ﬁm on. 20 The nethod of the
sent invention pertains to an inprovenenig4y n a precatal yzed epoxy resin
osition containing a mxture of (A) a relatively |ow equival ent wei ght
Xy resin leavipalyphosphatecarerpeor ofixtune thereohammiiues \githyx plibgbhoslimaromgowdiviieesin Z is a
ecul e, \(/)\hlPEPpr‘%‘esubsequently bl ended wi th a phenolic- hydroxyl

tai ni ng-conpound. The inprovenent is ev denced by (1) after subjecting

d precatal yzed epoxy resin conposit iop— _aoﬁ)terrper ature of about [err]
for about 48 hours; (a) not nore: than 50% of the phosphoni um groups.
ginally present in said mxture are dea@ﬁl vat ed; (b) the viscosity has

about bhlyfate Jakuax\mt- edue&m.n&@ fids8id dophbPR&idR Bo
r oxyl - contsabinzertgewmzeujephm/mﬂgcmoaﬁoraverage of nore than one phenolic

iyl gPou Prer methecoed e prqqas inyention Reytpinketoyan mprqveme rleatmcatahm Py resin

ue obta né‘&“ﬁ*sf AT Ih *@éﬁé}fng}‘fﬁg%%% ‘ s?bse%n Bl

rocar byl Wi oM

bon at ons and )5ﬁ3ﬂsu§]’e& B s3i@ predatdR&d oxy fbﬁrr éo};)pbﬁtuﬂﬂo atehpbraturedof Biydilt 200%(d3C)

up haviaag frabbwd@béys;f rom 2 to about 8, carbon atoms. 35 Detailed -
Fﬁ(PéFﬂ"l 58% obtie phesponium %f?‘l'ﬂ?é’!'?'“?"bjw |"\;‘3a'ld mwurwetegmctwated

cription of t ha
ention i nQ\B b iof y I-c rﬁal i ?mfo @ﬁso an
Xy resins f;ﬁ g% §%§C‘l% gx%mg % ?Ei‘bg 9%{%

hod of t hehqgvd;@eqbgameqmrﬁwm the theoretical % epoxide value by 09 The hydrocarby! group in the
phosphonium salt having preferably from 2 to 8, carbon atoms and the group R'Y wherein R is an aliphatic
hydrocarbon group having preferably from 2 to about 8, carbon atoms.

35 Detailed Description of the Invention
Suitable relatively low equivalent weight epoxy resins which can be employed i in the compositions of
the present invention include those represented by the formulas (1) to {lll} referred to above.

include those represented by the formula

40
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50 wherein each R is independently a hydrocarbyl group having from 1 to 20, preferably from 2 to 8, carbon
atoms or the group R'Y wherein R’ is an aliphatic hydrocarbon group having from 1 to 20 carbon atoms
and Y is Cl, Br, I, NO, or OH and Z is a phosphate

0
55 I
(—0—P—QH) group, a phosphite (—-O—lT—OH)
|
OH OH

60 group or a polyphosphate group. Mixtures of such catalysts can also be employed.

Particularly suitable phosphonium catalysts which can be employed include, for example,
ethyltriphenyl phosphonium phosphate, ethyltriphenyi phosphonium phosphite, tetrabutyl phosphonium
phosphate, tetrabutyl phasphonium phosphite, mixtures thereof and the like.

Suitable aromatic hydroxyl containing compounds which can be reacted with the compositions

65 prepared by the method of the present invention to prepare epoxy resins which are relatively high in
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Suitable phosphonium compounds which can be employed in the method of the present invention '




'Lcl ude those represented by the formula 40 [err] so wherein each Ris
depewdent |y a hydrocarbyl group having from1 to 20, preferably from2 to
8, cal"@(n atons or the group [err] wherein [err] is an aliphatic -
hydr oearbon group having from1 to 20 c@r 940ns and Yis d, Br, I, N®
or ,OH and Z ] m%&@ I hat e group.
M xt ures of sﬁ‘c%c'@at a ys%nglugeékﬁafgmp@gggéaon}gﬁoyega bgglre%f%ﬁfagrl y sui-table
phosphonl um cat al ysts which can b errpl oyed i ncl f or Xexanpl e,
et hyl tri phenyl phosphoni um ph§ te [ﬁll tri honi um phosphite,
t et rabut yl Sphosphoni um phosp gﬁosphi te,
m xtures thereof and the |ike. ySUi tabl e ar omai | contai ning
conmpounds whi ch can be reacted with the conpositions prepared by the
rret hod of thewperein@adh A, X\abdhiacrestdefired @pavee epoxy resins which are

| ati vel y 'hi gh Raticylarly suitghlecaemnatic hxﬁé?’gm“‘iawwpGQIEPOUT‘@ﬁaf@k%ﬂPffﬂheﬂo'ﬁqm bisphenol A.

; gi’/:sent ed bEA‘hn.%S'F \ rTutlhf:ea‘ rsea Qs&%l:c%%rﬁ Egilag éh&jr:ngféaeqd i"l’%or uo;ra:‘;:‘ns\ ﬁ%%ée agcﬁ?: acid

élé)&h' %la‘ﬂ& luted
arle the bi sphegokisbysweigh ta,ah Wethphnol A CATALYST A was the reactlon pr oduct
ofi a 70% so$ ut I on of eth I trl phenyi ghosphoni um acet at e acet i c . acid conpl ex
i n; met'hanol - 515,; %V PGP'PWd:?f \XE'P‘&{"%‘” \f‘t"B'PR@ °§9t|;\‘;é!““"l'ﬁ'étate gcet'g ::’;g
resul t ant pro o e&gg’w%% ° B e
was the T eact (ygikhi Mibtdetwit me?h iyt iufidrh s ho oo

acetate acepic acid conplex in rret anol and phosphorl Cc aci d |n a rml ar

rafi o of one §6T@-N§Tcmhb aqypopmmct ef@d 0% golutitn@f ethydtripleamg\pbebphgnium acetate-acetic acid
refrystal | i zaf® ’?E}"Séil;ggfz ric & H'Z Wyﬁﬁ?se?g‘i'ﬁlaf"f”z'éd BRI 9T SRR IRAne. The resultant
ph_ag'pﬁonl um pRESHHAFL™RES ' neh "t ¥t hanol to provide a 30% by

wel ght  sol u§i ATALRET S4dthg Riction p@auct 618 70R36ILIdADT ShyMAPKEnyI@hosphdrfiliéa Scalatétdediit acid
of j et hyl t r i phesmydiexph astiaos!i sndpbasebabs-aaidat b enotat iratiod o ®xona. Tthe kdsBfent product was
phbsphori c acHitgdieRY% iy welabtwith methanpl. in a nolar ratio of one to one. The

repul tant pr OQR'FALYWE w%ls Ithlilatr adctugnopr‘g’g) nya %i %rl]uttlon o; tgtrarge Eyhghogphomum acetate-acetic acid

30 complex in methanol and phosphoric acid in a molar ratio of one to one. The resultant product was diluted
to 30% by weight with methanol.

COMPARATIVE CATALYST F was a 20% solution of ethyitriphenyl phosphonium iodide in the methyl ether
of ethylene glycol.

35 .
COMPARATIVE CATALYST G was a 30% solution of ethyltriphenyl phosphonium acetate-acetic acid
complex in methanol.

CATALYST H was the reaction product of Catalyst F with phosphoric acid in a molar ratio of one to one. The
40 resultant product was diluted to 30% by weight with methanol,

CATALYST | was the reaction product of ethyl triphenyl phosphonium bicarbonate with diethyl phosphate
in a molar ratio of one to one. The resultant product was diluted to 30% by weight with methanol.

e 45 COMPARATIVE CATALYST J was a 70% solution of tetrabutyl phosphonium acetate-acetic acid complex in
methanol.

EPOXY RESIN A was a diglycidyl ether of bisphenol A having an average epoxide equivalent weight (EEW)
of about 188.

. EPOXY RESIN B was a diglycidyl ether of bisphenol A having an EEW of about 189.

EPOXY RESIN C was a mixture of 86% by weight of Epoxy Resin A and 15% by weight of an epoxy novolac
_ resin having an EEW of about 181 and an average functionality of about 3, the resultant mixture having an
556 EEW of about 192,

EPOXY RESIN D was a mixture of 98.5% by weight of Epoxy Resin A and 1.5% by weight of the hydrolysis
product of the diglycidyl ether of bisphenol A and an EEW of about 188 prior to hydrolysis; the resuitant
mixture having an EEW of about 192.
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25 CATALYST D was the reaction product of a 70% sol ution of ethyltriphenyl
phcysphqvl um acet ate-acetic acid conplex in nethanol and phosphorous acid in
a nol ar»—dtatlo of ‘one to one. The resultant product was diluted to 30% by
wei ght “wi th nethanol. CATALYST E was the reaction product of a 70% sol uti
of tetrabutyl- phosphoni um acet at e- ac&® @79 84T 30 conpl ex in nethanol and
phosphori c grthdilga Mol ar ratio of one to one. The resul tant product was
diluted to 30%.&)9&0%@& @iy driphecitBildaa Bdxy rdslNBNRATIoNE WS PIVIdES by bladiagbtha foll&Wing
sol ut i on of coetphsifidns inpn2003F (933 CISwérofar wanpusoEbridds of timehe net hyl et her of

et hyl ene gl ycoI 35 COVPARATI VE CATALYST G was a 30% sol ution of

et hyl tri phenyl 1% NN um acet at e-acetic acid conplex in nethanol .

CATALYST H was olcadivlti Qe tRE Badisy of Catal yst F with phosphoric acid in a
nolar ratio of one to one. The 40 resultant product was diluted to 30% by
wei ght wi t hThe@pdhanesin, cit:at\meéﬂS'Tovled watresuite actacetalgs remaining ereaives frfifable I.

tri phenyi® p O/R‘gl'mh | ' vmth di et hyI phosphate in a nolar ratio
of one to LA rve‘W%em ol Gforiad anilrb b 193128 ﬁ,rwzaas

thanol . 4 fibhdeiytace efﬁﬁﬁneachfzg%m%l &¥10.18d aduBdus@BIEOH of methyi
hosphoni u mm@eﬁlﬁicﬂtoamtaddhdaﬂ irda zmpdtﬁa{ 3) thismukth@nodhakenREove RiirftieNthén aiksved to

i gl yci disl staniddar 5mmtt§¢ssﬁlqéh@l amu«wmgakamam@wa giatc td@ E%(é%%!?@ﬁ!" theXletht

E f ab® intengf i ' |'e M lysh
EW of a E('g{jgsmon iim tﬂ?o%‘ggeﬁg ﬁegﬁn tation is WYW n as eﬁ:a

avi ng an Was A xture ¢ Peof
poxy Resin A and 15% by wei ght of an epoxy novol ac resi n havi ng an EEWof
bout 18% aAmVANCEMENT ABRERTAGING | onal i ty of about 3, the resultant m xture

aving an 55 1EEW§F*‘&'DE)B@"°S!852"° "&' M-’o@f’ 06190'9@35‘%'%3)"“

| ght of ngﬁk‘x t‘f@%) ollds thry' oﬁf Q‘Z@‘L%@f az\ﬁ b@éﬂ%ﬁ ﬁﬁ’@ﬂiﬁ?‘ﬁ’rﬁ e

i glyci dyl ed]spﬂ no k%ﬁ ethYle uPe and heated at
ydrol ysiss; Z—T-:-hﬂmirEﬁMVPGMheFé thé Waﬁn §1§ cﬁmﬂﬁmeﬁys&hﬁﬂbw excﬁlﬂarrG5T h® resin is
cooked for four hours after exotherm to acquire the finished product. :
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‘0 079 947 HEAT AGQ NG The storage stability of precatal yzed epoxy resin
conposi™ions was provided by placing the follow ng conpositions in a [err]-
oven feg various periods of time. 5 300 epoxy resin 12.5 g xyl ene
0.313.9g catal yst. (solvent free basis) q,h@7%p%g§ resin, catalysts enpl oye@
and results, active catalyst remaining, are given in Table |I. 10 ACTI VE
CAFALYST DETERM NATION 1) 0.5 g of precatalyzed resin is dissolved in

nmet hyl ene chl oride and brought to a 25 m volune; 2) a 5 nm aliquot is

taken, to which 15 jd jof et hyl ene chloride and 1 ml of 0.1% aqueoys
sol ution of nethyl &g indicator are added all in a 2 oz. bottlg; 3)
this mxture is s F&png ninuteg then &lowed td 15 stgd fon 5
m nutes; 4) a 10 ngggig ig then taken angifiltered into @ Klett] tube,
which is placed ini 2 &Kk calorineter. The col ori meter neasures {the
golor intensity whathzise difectly proportional to active catal yst
(lphosphoni um cat i evels. Catal yst concentration is then taken hased on
tlhe PPM active cat® yst Kl et suni tgdg ADVAN NT=AZER 1) After
tthe aging period, 3| new i s'C8I7%ul ate“d;-Z) Eis enal. A_;is a'_qlg_.e to
theoretically proviHe a Bi®al ptodlct AEVhg a™3000 EEWTT. 43% Epoxy); 3)
the n-butyl ether Bf ethifiine gl ycol is added to bring the systemtjo 85%
solids, with this @l lutio sysi &g shol A o eachy ol «27% appsy | fBOeqol vent
is lost. The epoxy fegifnt B sphenol A and n-butyl ether of ethyleng glycol
ate added at roomtangﬁﬁtare and heated at 25 2-[err]/mn. to [err] where
the heating neans is Cu %f and the systemallowed to exotherm THe resin
i $ cooked for four hours a&fesr exothermto acgquire the finished prgduct. 30
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79 94¢. [err] 0 079 947 [err] [err] 0 079 947 Clainms 1. A nethod

0
f ‘Ppreparing a precatal yzed epoxy resin conposition containing a mxture
of @A) am—epoxy resin represented by the fornmulas: [err] wherein Ais

ependent |y .a di'val ent hydrocarbon group having fromone to about 8 ' '
bon atons, -0, [err] 50 each A" is O 0RpOAF*ntly a dival ent hydrocarbo

[
o
grgpup” having fromone to about 8 carbon atons; each X is independently
hylir ogen, bromi ne, chlorine or a hydrocarbon group having fromone to about
8 @arbon atons; n has a value of zero or 1; n' has an average val ue | ess
t N about 0.9, and m has an erage value of fromabout 0.1 to about 4,
a 55 B) as a cataly$ Sfde the reaction between said epoxy resinjfand a
pilknol i c- hydroxyl cong # BiB& VonPound wich is Fibsequently B ended with
s@l d precatal yzed epoR)@ B35 cadpositiqy a phosphoni um salt jwhichlis
r @resented by the o Bexir]
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03679 947 wherein each R is i ndependent |y a hydrocar byl
td 20 ¢Hrbon atonms or the group R Y wherein [err]

hydrocdg@on group having from1l to 20 carbon atons and Y is d,
i zed by addi ng phosphoric
B) a phosphoni um conpound
a halide or o
rati o phosphoric acid to
to stabilize the precatal yzed epoxy

orr OHand Z is a-phosphate 0 [err] 10 ra t
acid to a mixture of (A) said epoxy regﬁ’ %
wherein the anion portion of (B) is a bicarbonate,
car boxyl ate carboxylic acid conplex, in a nolar
phosphoni um conpound of one to one,

Br,

a

resin conpositwan. 2. |A nethod for preparing a precatal yzed epoxy resin

commmt|m1cﬁﬁﬁmn a mxture of 15 A) an
the fornul as: et B8 Gherein is i nc@pendentfy a di vl
group havi ngS2& P E|ta about & carbongatons, 0-, [ew]
i ndependent | @12 ¥R
catbon atons¥led?® X |s 65 independently hydrogen,
hyér ocar bon oup having fromone to about 8 carbon 1 1

n has a val ugof z or wtn h o aveYR® vagqgmlessﬂ
and m h‘a.'iwapzs Veraga}:al u% of frgnﬁa_l?out H:l.to.g be Fl}t 4,
3

catalyst for=ihe r i o7 BET ween 541 d epoxy reS|n and

cohtalnlng c ound Bhich is subsequent|ly bl ended with sald
epoxy resin NMRPSi tEPN G PhOSPhEU N Sakim Wi CheBr @i S r@pT @5
fornula [err]|. 544§ n each R is independently a hydrocar byl
fr(bml to 20 ¢aGogis &foms or the group RLY
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nt hydrocarbon group having from ond
brom neé® 4,dhlorine or a
2 81079 947 at ons;

ent
®aq

tg
9
3

ﬁg

oxy reS|n regr esent ed by

hydr ocar bon

h A is
about 8

about 0.9,

B) -as a-
mol i c- hydr.oxyl

recatal yzed
ented by the
group haV|ng

% The resin-catalyst mixture was advanced with bisphenol A after aging at 200°F for 63 hours. The %
epoxide was measured after 1, 3 and 4 hours after exotherm was recorded and the % epoxide is based on

total composition including solvent. The theoretical % epoxide was 1.27%.

' Xylené was omitted from the heat aging composition.
4 N.D. = Not Determined.

FOOTNOTES TO TABLE
2 Comparative Experiment

® The epoxidation was conducted without solvent therefore the theoretical % epoxide was 1.43% instead of

1.27%.

group having froml
Is an aliphatic
1, No2

¢ N.A. = Not Applicable. -



15 wherein [err] is an aliphatic hydrocarbon group having from1 to 20

carbon atons andY is C, Br, I, No2, or OH chara ) a
phosphoniumsalt in which Zis the fornula nenti mnn’m m,me' !ﬁho‘sph
[err]”or a pol yphosphate group or g rgn# her eof *or¢ mixt ur e sw a B 3

phosphoni um conpound wherein Z is a phosphate O [err] 30 group and addi ng
p'h';)sphor‘?'%maci d, phosphorous acid or pol yphosphoric acid to a m xture of

(A) said epo i . (B) a_phosphani C i_n.sai d.ani-on
bor 1 on s AeliGlop pRRich Derda SRR R0N M SHTBIEMERRE  idBlste 1T 0 ¢
conplex, in a nolar ratio acid to phosphoni um conpound of one to one, to
stabilize the precatal yzed epgxyyresin cx)rrqpsi ion. 3. The nethod of clains
lor 2c acterized by usingtassth xy vegyn a diglycidyl ether of

bi spheno!” 35 A having an a¥ska§zCzp iGr&i~&ht wei ght of from about
175 t g, about 195 and as the HaHaHysy hyl tq iplenyl phosphoni um phosphate,
et hyl tri phenyl phosphoni um phosphite, ethyltriphenyl phosphoni um

pol yphosphate, tet rdabutyl phosphoni @wm phosphaty or m xture thereof. 4. The
method of clains 1/pr 2 chractgyfzed by usifig as the epox
of a di gfygj dyl mfelenn,
novol ac resin and as t he "cqt al
et hyl tri phenyl phosphoni u ] onf um

pol yphosphat e, tetrabutyl phosphoni um phgSphate or m xture t Ref eof . 5. The
met hod of clains 1 or 4 chardterized b¥% using a phosphoni um fonpound
wher efh said anion is an—iodi i : bl ex. 6. The

met hod of claim5 characferized t*y usi ng phosphoni um conpound wherein the

catlon portion 45 of sa d phosphoni um coppound is hyl triphenyl  or

tetrabutyl. 50 55 60 65 {12 079 9 Rirrnreil11111111s o+
o (A) 0-CH,—~CH—CH,

e epoxy -

Pat enf?anspr ui che

n
30 X x |
0 0
/\ /\ /Q
([ 11 ) CH: "‘CH‘CH: CHg‘CH‘CBz Cﬂz "CH"CHg
] ] 1

35 o 0 0
!éi}{}ujgg}au—gél
40 m
X X X -

wherein A is independently a divalent hydrocarbon group having from one to about 8 carbon atoms, —O—,

\_/ —S—, —§—S5—,
45 : 0 0 o]

I f I

—§—, —§— or—C—;

ll
o]
50 _
each A’ is independently a divalent hydrocarbon group having from one to about 8 carbon atoms; each X is
independently hydrogen, bromine, chiorine or a hydrocarbon group having from one to about 8 carbon
atoms; n has a value of zero or 1; n’ has an average value less than about 0.9, and m has an average value
of from about 0.1 to about 4, and
55 B) as a catalyst for the r~1ction between said epoxy resin and a phenolic-hydroxyl containing compound
which is subsequently blended with said precatalyzed epoxy resin composition a phosphonium salt which
is represented by the formula

+
60 R

65
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rfahren zum Herstel l en einer vorkatal ysierten

Egr. ﬁgf;rélzﬁsa?’rr}er?s?tszugg( ?pt hal t end ei ne M schung vﬂ,% ,M,ﬂﬂ"ﬂ,"mrarze@
H2-

0-G d-CH , 5~~~ ~ (11 H2 C- H H C*20 0

X 30~~~ ( 1 1 H2C- CH- CH, 2 d 079 947 { (A 2 CH CHE

' 50 - wherein each R is independently a hydrocarl@l gfdup having from 1 to 20 carbon atom¥ or the grddip R'Y

(A : whe)vgnp-ﬁ lis 44 afiphatic hydrocarbon group having from 1 to 20 carbon atoms a9d Y is Cl, Br, I, Nogor OH

0 11 11 ¥ feisaphesphate «-—~ 17 30 40 X X -

xx 4 st jdege A s unabhangi g vonei nnder @ine zweiwertige

Koh] enwasser stof fgruppe mt 1 bis et wao8p4BH) group, ~
~~~r~~0 0 0 50~~~~~~~~ int jdene A s unabhaingig
vonei nnder sine zwei wertige Kohl enwasser@t'offgr uppe mt 1 bis etwa 8

KOhl enst of Ioa t (ngpaét nJeg %9 %dt;( ing Eh ;Hmﬁtp Qgél g)' gm\ll g Iop Ii]gaelé e;\)lc\:a;‘(§ Sr%égsatn%f(gr a Ewosgﬂomum

Chlior oder d wherein the anion portion of (B) is a bicarbon a~haTtTe or boxylate carboxylic acid
Kohl enwasser Séo@'fp plef) i [30@ol8f fatid phdsphosit \a6id %o lﬂoﬂabmmﬁo dnibo ST, onB td) ke, @ BBMllize the
Wart von O odmcalalvzw eph&tre%meqmmunhrel wert von kieiner als etwa 0,9 und m
hat! ei nen M t L fora HRH"‘; apresatalyzed RpoXy resifyfigmeositipn cantainiag ﬁé‘h’““'e of

Kat:al ysat of fdra"cff’%xylfﬁ%" VaXiaromg \R/Y%"@ﬁ‘gﬁ' &m Epoxyhar z. und ei ner phenol i sches

Hydroxyl ent hal t enden Verbi ndung, die_anschligssend nit der
vorkkat al ysi erten Epoxyharzzusammengt &n%@scﬁt Rird, ein

Phaosphoni unsaf¥)der Formel 60 H-C-C-C-0 0-C~C- C-H I R
65: 13 % i H B
- HHH g H _H H
o X X
25 /\
(11) H,C-CHR-CH,-}-0 (R O-CH,-CH~CH, ‘
s ]
: OH
¥ | X X
: - | X X
35 . , /?
40
’ X X :
0 0
Y : /\ /\ /o\
« (1II) CH,—CH—CH, CH,—CH-CH, CH,~CH—CH,
. 1) ] t

o (o] o)
50 !; E)—{A.—Iﬁ 53}_50_ |§ E'
m
X : X X

55 wherein A is independently a divalent hydrocarbon group having from one to about 8 carbon atoms, —0—,

—S—, —S—5—,
) o) o)
Il I Il
sa —S—, —5— or—C—;
Il
o)

each A’ is independently a divalent hydrocarbon group having from one to about 8 carbon atoms; each X is
65 independently hydrogen, bromine, chlorine or a hydrocarbon group having from one to about 8 carbon
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.11 1c 11(1111111 1(1111(1111 ( YA 0 079 947 i n~der—jedes R unabhangi g
vonei nander ei ne Kohl enwasserstoffgruppe mt 1 bis ZMﬂi | enst of f at onen

oder die R Y-Gruppe ist, in der R eine aliphatische m‘"m "M’Hm 5
-

Kohlensmasserstoffgruppe mt | bis 20 Kohlenstoffato
ch Zugeben von Phosphosi ure zu

1, NO2 oder OH ist und Z eine Phosp ahﬂéuggi der For nel
0 11 (-O-P-0OH), OHJO ist, gekennzeYc t r

el ner M satodiagn N vaid) gfzderom :InpRes)ah avetagd RElud 1IB3s thaRiaB&if 0.9, and m has an average value
Phosphoni afrinmbhqmd&m ablont‘t;iefld der ani oni sche Teil von (B) ein Bicarbonat,

ei n Hal og ?S‘EPéVP‘ f@ F‘l? ‘I""& n it} perrsasin andompitenglicihgdroxyl gpntainingrpompound’
Mol ver h3l q‘ﬁ[; ;jﬁﬁ %?MP&?FFHW&FB?’MW%W@"@ PhoRRfigf)iugn sait which
vor kat al ysierte poxy arzzusarmen et zung—zy stabilisieren. 15 2.

Verfahren zum Herstel 7en einer voy ket al ygi erten Epoxyhar zzusanmrenset zung,
ent hialtend eine M schung von A) li!n'es Egoxyharzes der Forneln: OH

HO 20 (I ) HWCR C¢-0lz~ a It 1)

N. H- oo C -, ( _. 0-ICNC- G NHHH HH

25 | | X (H C—CH-CHZ{

(A) O-CH2-CH CH2 30 - |
OH 35  wherein each Rlsmdependentlyahydrqgarbyl-grggp)(awng from 1 to~20)¢(arb¢n dtoms orthe group(R~A) Y

5 cpvpgrei igph hydrocarbon group haying from 1 to 20 carbon (s} nle 1, Br, 1, No,, or OH
8_3 a m?%a&%?zeéﬁy%%&?&z‘ys@gpwalt in whlch Z is the formula ment:g ed a ov isa phos;hlte

(—O—IT—OH)

- - 20 OH |
or a polyphosphate group or mixture thereof or mixture with a phosphonium compound wherein Z is a
phosphate

(o)
25

I
(—O—Pl-—OH)
OH

30 group and adding phosphoric acid, phosphorous acid or polyphosphoric acid to a mixture of (A) said epoxy
resin and (B) a phosphonium compound wherein said anion portion has been a bicarbonate, a halide or a
carboxylate carboxylic acid complex, in a molar ratio acid to phosphonium compound of one to one, to
stabilize the precatalyzed epoxy resin compaosition.

3. The method of claims 1 or 2 characterized by using as the epoxy resin a diglycidyl ether of bisphenol

35 A having an average epoxide equivalent weight of from about 175 to about 195 and as the catalyst
ethyltriphenyl phosphonium phosphate, ethyitriphenyl phosphonium phosphite, ethyltriphenyl
phosphonium polyphosphate, tetrabutyliphosphonium phosphate or mixture thereof.

4. The method of claims 1 or 2 characterized by using as the epoxy resin a mixture of a diglycidy! ether
of bisphenol A and a phenol formaldehyde epoxy novolac resin and as the catalyst ethyltriphenyl

40 phosphonium phosphate, ethyltriphenyl phosphonium phosphite, ethylitriphenyl phosphonium
polyphosphate, tetrabutylphosphonium phosphate or mixture thereof. ’

[ 5. The method of claims 1 or 4 characterized by using a phosphonium compound wherein said anion is
./ an iodide or an acetate acetic acid complex.
6. The method of claim 5 characterized by using a phosphonium compound wherein the cation portion

45 of said phosphonium compound is ethyl triphenyl or tetrabutyl.

50
55
60

65 o

12



S ——
I % | 50 X X X 1n denen A unabhangig

vonei nAnder eine zwei werti ge Kohl enwasser st of f gr uppe “ “mm‘,m \
Kohl en'st of fat omen, -0-, -S-, -S-S-, 6@ @79 947 ““E‘ﬁ““ @
oder -G, 11 65 eat *1111 111148
111111 1111177 tanseaiche r@ * 0 079 947 ist,
jedes A" ist unak g ,
Kohl enwasser mtsaflﬁgf}ﬁgéﬁﬁ?ﬁ E%%ﬁ“ﬁﬁ%,ﬁﬁawﬁ enst%ﬁ?r aztu(s)arrr%'ﬂensf%ué‘ 'ser&h?"g't’d eine
unabhangi g vonei nander Wasserstoff, Brom Chlor oder eine

Kohl enwasserstof fgruppe mt 1 bi s‘t(-\ga enBtocbfatorren n hat einen

Wert von O odep 1, n' hat ei nem-N! oe@o@ als etwa 0,9 und m
hat einen Mttelwert von 0,1 bisjeiwg 4 l_g)-a s ei nen Katal ysator fur
di e Urset zaing zw schen dem Epoxyharz und ei ner dbl i sches Hydr oxyl

ent hal t ende Verbi ndung, die anschliessgnd nmt der, vorkatalysierten
Epoxyharzzusam"rensetzu gem S sin Phos ’fmnl unsal z der Fornel 70

RRP-R 3in b onej| na sine Hydrocarjbyi gruppe mt
1 bis 20 Kph égit offaftorren ubb&an -Gt —G&8-CRe e

al i phat-i sche Kohl enwass_er.stoff ruppe mt 1 biS 20 Kohl est of f 4t onfen i st, 20
und Y O, Br, I, NO2 oder OH:St, fgekennzei ghnet durch Verwenduny ei nes
Phosphoni unsal zes, in dessen zuvgr genannt Formel Z sine Phosphitgruppe
(-0 P-OH) 25 OH oder_sine

Pol yphosphat gr uppe oder eind M schung dersel ben, oder sine Mschung mit

ei ner Phosphoni unver bi ndung,{ i n der si ne Ph phatgrupBe
~ 25 | | g' O—CH,—CH—CH2

30

) Q
/\ /\ /°\

(1) CH,—CH—CH; CH,—CH-CH, CH,~CH—CH,

$

(o] (o) (o}
35
A'@A‘—@
o
40

in denen A unabhiéngig voneinander eine zweiwertige Kohlenwasserstoffgruppe ‘mit 1 bis etwa 8
Kohlenstoffatomen, —O—, —S—, —S§—§—,

! : 45 (o] (0] (0]
~ I I
—8~, —S— oder—C—
|
0
50
ist, jedes A’ ist unabhéngig voneinder eine zweiwertige Kohienwasserstoffgruppe mit 1 bis etwa 8
Kohlenstoffatomen, jedes X ist unabhidngig voneinander Wasserstoff, Brom, Chlor oder eine
Kohlenwasserstoffgruppe mit 1 bis etwa 8 Kohlenstoffatomen, n hat einen Wert von 0 oder 1, n’ hat einen
Mittelwert von kleiner als etwa 0,9 und m hat einen Mittelwert von etwa 0,1 bis etwa 4, und
55 B) als einen Katalysator fiir die Umsetzung zwischen dem Epoxyharz und einer phenolisches Hydroxyl
enthaltenden Verbindung, die anschliessend mit der vorkatalysierten Epoxyharzzusammensetzung
gemischt wird, ein Phosphoniumsalz der Formel
+
60 R
L
R-I:-R 2"
R
65
13
ol




0 0 11 OP—G—l) OH 35 i st, und :
ugebefi von Phosphorsaure, phosphoriger Saure oder mﬂmml"]

i ner Mschung aus (A), dein Epoxydharz und (B) einer ﬂ [
hosphoni umver bi-ndung, in der der an @k@% Toil von B)Can Bi car benat ,

i n Hal ogeni d oder sin Carboxyl at - b konplex ist, in einem

Vbl ver hal t mi der fzales R uRkBS i Vo nsintelebéingl Kotlenwasserstolfgruppe Eit & mol«aahahgt&'fawntee
Epoxyhar zz ggendie n®'¥iGrunpg i34 in0dest &b ieing saliphatische 3Kohamswasherstoffgrenply mits prkie [#8n
1 oder 2, SenemiefePErnistudut ChBnleNQerrsuft isspatdeins Bogritpres AeFemmhn

Bi spheno] A als Epoxyharz, mt einemmtgl eren Epoxyaqui val ent gewi cht von
etwa 175 bis etwa 195 und Ethyltri phenyl phosphoni unphosphat,

Et hyl tri phenyl phosphoni unphosphi t, BE=od-r+Omhenyl phosphoni um  pol yphosphat,
et rabut yl phosphoni unphosphat oder ei ner | M schung dersel ben als dem

Kat al ysat or. 45 4. Verfahren nach An%r uchen 1 oder 2, gekennzei chnet
dur ch” Véf wep aamezb.@met Mré,ciagmn s&msdnb&lumu kb NISR Ly V6 ) RlenEpBRMbrz nd iBS!

ei nem Phengin rCPhBEph Bl CRIRD0Y §) Gy Gdr Al eRichiscHe ST eEW(Bh@H BicarbdHat, ein Halogenid oder ein
Et hyl t ri phGarpbxyl hec htmsa motep istaln emEmMJII\»terha giaca hamsuhthmwpmrldyng von

Et hyl t hél %ﬁ'y h h d N
ei ngr rl'gc : '§§1 g@g éﬁ ﬁf?ﬁ” ?@Wm é%gtlﬁ‘ﬁgﬁegfﬁgﬁf’%@ﬁéea
ur e rNeRa U

bis 4, gekennzel c ne ng e| ner Phosphoni um 50 verbi ndung,

i n der das Anion Jodid oder sin Acetat-Essigsaurekonplex ist. 6. Verfahren
nach Anspruch 5, gekennzei chnede,jiur*bh V ndﬂngo\el ner

Phosphor?Purhlérbl ndung, in dern c-kzi-to becIel.t: ﬂer '
Phosphoni unver bi ndung Ethyl tri g@qpyf‘* Flagugl ist. 55 60 65 15 0
079947 - 1111 PiX i I Reve~ndi cations 1.
Proced6 pour |a preparation d une conposition de resine epoxyde

precat al¥§see contenar& un n6l ange dex

( I I ) Hz C-CH-CHz O-x.Hg—CH-CI'Iz
30 .

35

X voa
X / ?
' t—0 (A)g O—CH, —CH—CH,
40 o
X X

45

0 0
2 /

/\ /\ \
(I11) CH,—CH-CH, CH,—CH-CH, CH,-CH—CH,
1 t 1

0 0 o
50
%
X X X

55

in denen A unabhéngig voneinander eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis etwa 8

Kohlenstoffatomen, —O—, —8§—, —5—8—,
60

0 0] o
o I
—8§—, —S— oder —C—;
I
o

65
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B
3.

s A) une resine epoxyde repr6sent6e par les fornules: /1l o

oag) SRR S i

X" -CQCGH®OH 20 nl X ¥ 979 947 - (A)
--CH2-% CH 2 30 x x 35 O 0 ([1)
CH2- CH CH2 (Cstpiedss- naqgn wapder eine zweiwertige Kphlenwasserstoffgruppe it4lnbis etwa 8
45X Kohlenstoffatomen, jedes ist unabhdngjg voneinander Wasserst ﬁl‘gl ﬁ%{iﬁ g{i

K Ienwasserstoff uppe mit 1 pis etwa 8 KoHlenstoffatomen. n hat ei eq 0 li'u tg%
A represente G GAACKES Unl i Hot GG MR TOG G B Bidlof
de 1 a 50 5erBanrsCH’he8 Katalys®er fle,‘dIE alhiaémﬁg zwi3ehen deB-EpoxyBardund Giner phendﬁsches Hydroxyl
0-S, -§& ou:mtl'@tend55Verbmdung, die anschliessend mit der vorkatalysierten Epoxyharzlzqsa@mguﬁggung

A repr65ent eoeqschigyiidedia Phasahapiumealn des FasMeyr oupe hydr ocar bure dival ent ayant
de 1 A environ 8 atomes de carbone; chaque X repr6sente de naniere

I ndépendanj,e un at ome d' hydrogbne, dd brome,Jde 60 chlore ou un groupe
hydr ocarbure ayant de 1 a environ 8 toﬁbs d¢ carbone; n prend la valeur O
ou 1; n' possede une val eur noyenne i|f.gLgeute A_environ 0,9, et m possede
une val eur nmoyenne allant d environ (,1'a enyirén 4, st B) a titre de

catal yseur pour l'a reaction entre ladit® res|ne 6poxyde et un conpose

cont enant un groupe hydroxyle phenoI| ue quidest ulterieurenent n6l ange
avec | adite conposition de resine epoxyde 65 pré6catal ysee, un sel de

phosphoni um qlg |delggctes ﬁ@pqt@gm ongipandpreirfedivrtecasbyigruppe mit 1 bis 20 Kohlenstoffatomen oder die

Gruppe R'Y ist, in der R' eine aliphatische Kohlenwasserstoffgruppe mit 1 bis 20 Kohlenstoffatomen ist,

20 undY Cl, Br, I, NO, oder OH ist, gekennzeichnet durch Verwendung eines Phosphoniumsalzes, in dessen
zuvor genannter Formel Z eine Phosphitgruppe

~ "~ (—O—P—OH)

I
25 OH

oder eine Polyphosphatgruppe oder eine Mischung derselben, oder eine Mischung mit einer
Phosphoniumverbindung, in der Z eine Phosphatgruppe

30 (")
(—O—P—OH)
I
OH
35

ist, und Zugeben von Phosphorséaure, phosphoriger Séure oder Polyphosphorséure zu einer Mischung aus
{A), dem Epoxydharz und (B) einer Phosphoniumverbindung, in der der anionische Teil von (B) ein
Bicarbonat, ein Halogenid oder ein Carboxylat-Carbonsdurekomplex ist, in einem Molverhéitnis
Siure:Phosphoniumverbindung von 1:1, um die vorkatalysierte Epoxyharzzusammensetzung zu

40 stabilisieren.

3. Verfahren nach Ansprichen 1 oder 2, gekennzeichnet durch Verwendung eines Diglycidylethers von
Bisphenol A als Epoxyharz, mit einem mittleren Epoxyiquivalentgewicht von etwa 175 bis etwa 195 und
Ethyltriphenylphosphoniumphosphat, Ethyltriphenylphosphoniumphosphit, Ethyitriphenylphosphonium-

l\/,é polyphosphat, Tetrabutylphosphoniumphosphat oder einer Mischung derselben als dem Katalysator.

45 4. Verfahren nach Anspriichen 1 oder 2, gekennzeichnet durch Verwenden einer Mischung eines
Diglycidylethers von Bisphenol A und einem Phenolformaldehydepoxynovolakharz als Epoxyharz, und
Ethyitriphenylphosphoniumphosphat, Ethyltriphenylphosphoniumphosphit, Ethyltriphenyiphosphonium-
polyphosphat, Tetrabutylphosphoniumphosphat oder einer Mischung derselben als dem Katalysator.

5. Verfahren nach Anspriiche 1 bis 4, gekennzeichnet durch Verwendung einer Phosphonium-

50 verbindung, in der das Anion Jodid oder ein Acetat-Essigsdurekomplex ist.

6. Verfahren nach Anspruch 5, gekennzeichnet durch Verwendung einer Phosphoniumverbindung, in
der der kationische Teil der Phosphoniumverbindung Ethyltriphenyl oder Tetrabutyl ist.

55

60

65
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16 V.. ) : 0079947
| *I| ck¥ 12111200 Si00 2 . @ o~~~
R-P-R% R dans l-aquel | e chaque R rﬁﬁ de mani elﬂl]mﬂﬂ“)m%m)m!un |
groupe hydrocarbone ayant de 1 A 2 t s de carbmeliaal Kl grd Ru:
dans | equBdveddicatigis un gr oupe hydrocarbure aliphatique ayant de 1 A 20

at-qnes de carbon%éet YI esg G, Br, 1, NO2 ou OH et Z est un groupe
phosphat emq 1lgroce pour la preparation d’'une composition (.iﬂ,,[e_smjpm,de_ Pprécatglysep -C@Wér‘;anﬂﬂ

caractgri s%?@gé’ﬁie,lé'siaéjéyog'dgmedjés@,qg%,gg%m[},ggzi que A un ntlange de (A) ladite
resi ne 6poxyde et de (B‘g un 20 conpos6 phosphoni um dans | equel |a portion
anion de (B) est un bicarbonate, un hal ogenure ou un conpl exe

car boxyl at e- aci de car boxyl i que,odans un_r&ppert gnol aire de |'acide
phosphoyi gg¢ au conpose phosg_bé_r\(i_._tgndj é_gr_l.c/\?f %n de stabiliser la
conposition de resine epoxyde precat al . 4. (Protede pour |a preparation
d' une conposition de r6sine 6 @d’é pd ecat al ¥s8BeHcont enant un nel ange de:

25 A) un resins epoxyde repr6sentee par les formules: 0 HX X 4-C -C
C A-CH 30 / *HHH H X ~
~~ X 4~~~ 35 oA~—~x 55~ X x o0 =
0 s (I1 ) N CH2 ce cH-co
60 ~~~m e (UXg  HeR- Gy BHa -0 (A)5 -CH,-CH-CH, - '
]
20 ) _ OH. n' -
e x x
L
25 X
X /?
—0 ()3 O—CH,—-CH—CH,
30
X X |
35
o] .
/A / Al
(t1r) CH,-CH—CH, CH,—CH-CH, CH,~CH-CH,
1
o 0 o
40 .
!Sga—{h'ﬁs %A'—éi EI
w m
s X X X

dans lesquelles A représente de maniére indépendante un groupe hydrocarbure divalent ayant de 1 &
50 environ 8 atomes de carbone, —0—, —S§—, —5—S—,

o} 0] o)
Il i |
—8—, —S— ou—C—;
56 . {

(o]

chaque A’ représente de maniére indépendante un groupe hydrocarbure divalent ayant de 1 & environ 8
atomes de carbone; chaque X représente de maniére indépendante un atome d’hydrogéne, de brome, de
60 chlore ou un groupe hydrocarbure ayant de 1 & environ 8 atomes de carbone; n prend la valeurOou 1; n’
posséde une valeur moyenne inférieure 3 environ 0,9, et m posséde une valeur moyenne allant d'environ
0,1 a environ 4, et '
B) a titre de catalyseur pour la réaction entre ladite résine époxyde et un composé contenant un groupe
hydroxyle phénolique qui est ultérieurement mélangé avec ladite composition de résine époxyde
65 précatalysée, un sel de phosphonium qui est représenté par la formule
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. 05

oﬂ C; to chaque A represente de lere r d6pendante un groupe
hydrocarbure divalent ayant de 1 A e V|Bon 8 atones de carbons; chaque X
repr6sente de mani bre independante uhgatoge d' hydrogene, de brone de

chl ore ou gqun groups hydrocarbure ayant de 1 efiviron 8 atomes de carbons;
n prend la valeur 0 ou 1; n' possede|{ung vallur noyenne inferieure a
environ 0,9, et n1possede une val eur yenn conprise entre environ 0,1 et

environ 4, et a t tre de cat gi our | a rGac&_ tre La
Tesi ns opayy frsisle o ﬁ;@%z\ezgm ol il é*m?zmh,
est ulteri euatemegl e ﬁé‘&alé&/@lca &@@BDP

pr6cat al ysee, un sel de phosphonlunqu| est repr65ent6 par Ia fornule 20

+ RP-R 3 25 dans | aquel l e chaque R
represente |ndependannent un groups hyE @C ne ayant de 1 A 20 atones de
30 carbond®ou fé¢ groupsiﬁt l:eque esSt’ un groups hydrocarbure .
allphathue ayant de 1A sat de carhmms et Yest C, Br, I, NO ou
OH, caracterise par |° utilisationd'un sel de phosphonlun1dans quuel Z

dans | a fo[7 nmrectq;rsmardnm@ncq acuessmhqssve émn Wzs épg n
1 OH ou urf gEom 3% %gﬁ:g)?\ﬂqe-c carbo sun ra m%&%&a& s Iﬁqﬁg ?rg%og

I'esquel les A repr65ente de maniere i ndependant eU"}"P Immm ar bure
al eat ayant de 1 a environ 8 atomasodﬁ7§a§£)€ Im @

un conpose pRfes M cortbodih amse
o 2. Procédé pour Ia preparatlon d'une composition de résine époxyde précatalysée contenant un
g
mélange de:
25 A) un résine époxyde représentée par les formules:
X
O R H O
(1) A A
H-C-C-C-0 0-C-C-~C-H
U ] "
o | HHH AR A

3

/ci X X
(11) HzC-CH—CHz{Oﬁv(A)n‘gO-CHz-CH-CHz
' 6u
. nl
. o X X o)
- /1
0 (A)g O—CH,—-CH-CH,
_ ° |
_ X X

(2]

55 0] Q o]
/\ /\ /\
(C11) CH,—CH~CH, CH;—CH—CH; CH,—CH~CH,

o 0 o
60
Al Al
m
X X X

65

X X 17 0 079 947 -



11 (-OP-OH) et 45 TTTOH+-additi on

d~aci ge; phosphori-que, d'acide phosphoreux ou d aciﬂﬂm horique A un
mel angé' de (A) ladite rosino 6poxyde et de (B) un H gﬁgwmum dans-~
| equek | adite portion anion est un (ﬂ]@ te, un ‘haltogen ) h @
conpl exe car-boxyl at e- aci de car boxyl " ns un rapport nolaire de 50

| “aci de adane (eypedE& A hapsdsirae del matiereUndéperidante ah ighoufl@ hydredaibuteSdaldnflayant de 1 a
conposi t | BNIrYES fteeyde BheRs dd-pretat-a¥y86e. 3. Proc6dé selon |a _
revendication 1 ou 2, caract6risg§ en gce quo IO' on utilise a titre de resine
epoxydg un et her diglycidylique (gu bi %phenol A ayant un poi ds nobyen

d' equi val ent 6poxyde allant d' engdr ons_’l.75mA_gn_w ron 195, et Atitre de

catal yseur, |e phosphate d'ethyltriphpnyl phosphonium |e phosphite

d ethyltri- 55 phényl phosphoni um |e 9ol yphosphat e

d' et hylt rj'?gi@r)\ylr&l;@ honi, LSeRNosphat e de _toitr butil - phosg'hqn,i um ou_ un
e’ | oUr’s Sohanghoort, s ot T i et 'Ve"’é"lﬂyﬁv;“e“éf I ae en
ce que | ' ablorenu Unigg@ipdhydrbdamuttQyidtdé NE eMUROX § BBmedlde A8 0rdhd W Vafebf Eou 1; n’

di gl yci dyrRosspdeuntevalsisméy@nmd infériesre énvinen 0,% st mposspdxyd @albirnedyarthe comprise entre
phénol - f d" "ch‘tﬁd%"" t‘sgA:tt itre de -cat al%/seur, | e ‘{)hosphat e

d et hyl% ry, BRI SREORRCLL] ' f2ton gl ipdita réging fanydact un qspoassngtpamty B1oupR UM
! eeporypm&;&@ :gt rfo%%e éﬁi’%ﬁé’}i@é}m .:E,ﬂ,q‘ho% p%&l‘g & &é'gf?"r gﬁwgﬁ -

phosphoni um ou un de | eurs nel anges. Proc6de selon I es revendications 1
A 4, caractérise en ce que |'on utilise un conpose phosphoni um dans | equel
| edit %nion est un iodure ou un donpl ex€] a6t ate- aci de acétique. 6.
Prochde selon la revendication 5, caract rise en ce quo |"on utilise un
conpose phosphoni um dans 65 | equglgpagpofti on cati on dudit conpose

phosphoni um est ethyl tri phenyle qu t6traput$le. 18
25 R

. dans laquelle chaque R représente indépendamment un groupe hydrocarboné ayant de 1 & 20 atomes de

30 carbone ou le groupe R'Y dans lequel R' est un groupe hydrocarbure aliphatique ayant de 1 & 20 atomes de
carbone et Y est Cl, Br, |, NO, ou OH, caractérisé par I'utilisation d’un sel de phosphonium dans lequel Z
dans la formule mentionnée ci-dessus est un groupe phosphite :

{(—O—P—OH)
35 |
OH

ou un groupe polyphosphate ou un de leurs mélanges ou un mélange avec un composé phosphonium
dans lequel Z est un groupe phosphate
40
o

I
v {(—O—P—0H) et
45 OH

I'addition d'acide phosphorique, d’acide phosphoreux ou d’acide polyphosphorique 3 un mélange de (A)
ladite résine époxyde et de (B) un composé phosphonium dans lequel ladite portion anion est un
bicarbonate, un halogénure ou un complexe carboxylate-acide carboxylique, dans un rapport molaire de

50 l'acide au composé phosphonium de un a un, afin de stabiliser la composition de résine époxyde
précatalysée. _

3. Procédé selon la revendication 1 ou 2, caractérisé en ce que I'on utilise a titre de résine époxyde un
éther diglycidylique du bisphénol A ayant un poids moyen d’équivalent époxyde allant d’environ 175 3
environ 195, et 3 titre de catalyseur, le phosphate d'éthyitriphénylphosphonium, le phosphite d’éthyitri-

56 phénylphosphonium, le polyphosphate d‘éthyitriphénylphosphonium, le phosphate de tétrabutyi-
phosphonium ou un de leurs mélanges.

4. Procédé selon la revendication 1 ou 2, caractérisé en ce que I'on utilise a titre de résine époxyde, un
mélange d'un éther diglycidylique de bisphénol A et d’une résine époxyde Novolac, phénol-formaldéhyde
et & titre de catalyseur, le phosphate d'éthyltriphénylphosphonium, le phosphite d’éthyitri-

60 phénylphosphonium, le polyphosphate d'éthyitriphénylphosphonium, le phosphate de tétrabutyil-
phosphonium ou un de leurs mélanges.

5. Procédé selon les revendications 1 3 4, caractérisé en ce que l‘on utilise un composé phosphonium
dans lequel ledit anion est un iodure ou un complexe acétate- acide acétique.

6. Procédé selon la revendication 5, caractérisé en ce que I'on utilise un composé phosphonium dans

65 lequel la portion cation dudit composé phosphonium est éthyitriphényle ou tétrabutyle.
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