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| ess than 600, ppm of cesi umgal cul axgd as elemental 4 00, 189 48M,cesi um
sai d anounts being bpsed on/the tot wei ghto;@f t epox re5| n a
coreactive chain ext nd nth ferred Ep imant rein ncement
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To effectively deactivate the catalyst, upon addition of the deactivator t@

and br anchi ne are 6 rr°‘5| sﬂnﬁ U nPfy in ¢
iéngl e reaction ve seI) then n Formula | is_jereferably fromO to 0.5,
preferably fromO to 0.25, whereas n will generally exhibit higher

val ues when br anpbrbin @ sR@X Bre a8 GUFREL RV if fhl BesciiBR oB6HRRG 4Hd yRBShnRVaRVbIl80fddm 0
epoxy resin kN B prefacablyifrom 0@ 2ib usef 8s [Rfy0ls WretieesditiydiicphBme sugl A fcatéch | igsdréiedl and
liquid diglyci dvdrequinone. Mixtirpssofione o moxe palyhvidieriiencindre plod suitably ernpipied herein. |
conmpound wi th npr &TYRARNY.dhedoly ‘f"é‘ l%"af“%aw '\Wﬂ"" ml’%,q ?"6' Hene efiarmyla i) wherein A
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mol ecul e, €. 9. , ndogtn bl ‘Lboﬁ' ariE bhohols W hoskbréle Tk a»% 2t Brony prenyl)

enpl oyed to §oeaﬁfop¥ﬂet ly&&w tSEQbIQﬁneﬁ N( aa ’aé?rﬂlﬁ'rbrﬂ&m énol & BbiRg mbst preferred.
general, a pol yol The atwa the ROy sﬂns mnumdadthanmmfarcealvstlfwnhe regti@yof the .

the t | Ppoxdeg umﬂf@ep wiMnctigaal {i.e. polyolito
arGup T cact v IRTSTES %ﬁ:ﬁ R i s

be sat ur at ed,0r iNéigh. Llfltﬁ rit Ceatdiyé heraﬁmra Wweight linear epoxy resins .
het erocycl i c comprdé e Bonfinds| sueh bettﬁuﬁhsfetnhb)t onfidnf) cénpbDnds, BE tHieCduateehary
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preferred pol yoF‘I ?’Y@ h'm ?“ﬁa’W a‘ il s sthyltriphenyl-
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catechol , resor @P'I?fﬂ"‘l gfmejo mnmbamqwsm}hwhme amentﬁ) moprgea ernP'eved are
phenol s are g S ‘132.% N ﬁ%‘ @ﬂ;t %C&‘Z%*?f‘é‘"?.@" Pu.@? céi‘;f;‘“v?.".ff,ﬂ
phenol is a Qfﬁ; rf:ﬂl m elght. based on
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Psin is conductredréparatidve beamcteposi resin otxdgdnygst mélerulat Weightabeolithiom oodesiuthdranching
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e o B L T e TG R Y i
resi.n thereby i Rfph&Geardist e uc sts ar )
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present 35 | nvemanmentl When 3he periicuiar caimppued beirg ercpioval! jestotubigtin dhe ddgencechengineresin. .

mol ecul ar  wefghSulPrisiechy %&P{é@lc g?jeh‘& @"gig ublei 2l °d?ﬂ'rfﬂ§‘ﬁ‘?i‘ér§" aenplaged in- the
adv

t he quaternary é&‘ﬁﬁ Ao ?,gfﬁ"é’ﬁgf"& :Ig:
as described inahd Sthe nﬁﬁtand\lﬁbsmﬂm did having-$im it saes.r.tﬁseiema adgedUshy Bdded to the
hydr oxi de; quat esactonynigtameirei, thebiad bfsheamd mpleaii@ weighyepoloeginan polyhgsik bisensblibtiuding
as et hyl t ri pheenyhy repators gilvent) erier aghi¢ edvancamentiofithe peaxy resity ami nes and '
phosphi nes, e.g., benzyl di methyl am ne and triphenyl- 40 phosphine. O the
advancerrent cat aI yst, the onium conpounds andsthe tertiary am nes are
general ly nore advant ageously enpl oyed. The anounts of epoxy resin, polyol
or other coreactive chain extender and advancenent . catal yst are generally
enpl oyed in conventlonal am)unts aIthough the am)unts nost advant ageousl Yy
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m xture thereof “can be added to the reaction mxture of any tinme prior to

conductlng the desired branching reaction. In addition, in the preparation

of a branched epoxy resin of advanc®d18%/48Qi ar weight. the Iithiumor

cesi um br ancirefe@gblg,ahedddydiicerichbandfor BidAlhthg Pdaktivh iS Bndicted HELE. SraWEVRE, tHeQdYanEement

advancerreratldlmfbratnﬂen 0>b cqndetrtm in khe. pggaemeaiqhqnheédmcrn dilgerd whictaddiqith et reaxtiad yst
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enpl oyed, i sThamqyrdgam“@lem \qaﬁrddternT et by thgditration|m dlesceibagtin Um@nmvemf Epgxy
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whi ch can be enpl oyed herein |ncI ude gRmpleavwer ketones such as acetone,
met hyl sé SoprTopyduitatiy sied reantizinivgisel e;;o:bpﬁdy&nhleecbmneatu @\cohtain evemoaerjngadodcarmtdhy I
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acet at g &ﬁdereémwﬁﬂoﬁ ohM tﬂaﬁ AthiMgtatalystGhiwasr Vedé htﬁieetoa re¥dfib® Gedsel.M Xtures of

one or to noheadiveameunt bi aguardemed catalyst wah 75 @antd wey edllicreparth ef meamxv oasm The
di | uent. Q“V%Hi 'ﬁém‘he P’é t“Pd‘ tabtt“l"!f’ér?E’ H%ﬂga 'F'am |um
amount fr ﬁ ;ﬁ Qﬁ m%%ﬁgﬁﬂeﬁ tof the
reacti @ &poky kiR, The Fesliti r@ﬂm ixeind Which\doh@ins B&tR an@érrﬂmt: anHlBrat‘\Ehn dﬁﬁlv

percent (bestededtd 1501€. Amnghhpeméturb hime reaxtion mbcmm»asMunmodxomem witicihel ﬂglutnhe
react i on tmperatyre) foligwing @a |staab4f ghesexptherm (* smrrasemwe O being \hegweerl 189Modndsuch

0°C.. Th tem ct a
aUEt hanaq M e%he E%q\;tﬂ € desi !?é of t% aus‘ e'cl ceigﬁaa £es|re% J:'Jctlon in t}r'te ercen[ of
cesi um, CogRA BB ih He i&.a RS, Ao B TG et erbtt D :
M Xt ur € Ogroliss isMeGUcecirdne péeoit piﬁs&ﬂﬁi’tﬁﬁnﬁt Si@eactidnimh ddﬁ’rlemixbﬁﬂrﬁntta’lamm ol n
t he epoxy7.pepsreentie tetfi nairhramcbeumvsm Thihocsursed|abeyt 2.26 hourpafteeting initiabekothiaet. her  t he ¢

reaction is At8ytine @1f ate“tv P‘$°t‘t]‘°q? E%f@iﬁ"@ﬁ aéﬂepuet :s"qth'ea:'?"dﬁ"%l ?‘ Hsl?p
are set, 1H %rmrmrmgt iy i i
linit Msg ol BB o A e S dtRasHakod Dbing
wei ght unbdas&tnartdmbmmes i ndi cated. | n t he Exanples, the melt viscosity is

t he vi scosj tThe igpultingdbranghedepoxy cesinfpachan qvgregwemfﬁncedwamnm » At dscosity st 8%r ed
using an P@’828iEe21R fap Atofteqipaseaithof T 1C andalasy irensiem ipmpe Rt 48 et i ned as a
terrper?ft ure at which the epoxy regifhariedBanpda N @ cup with a 6.35

m | i meter Iratpurbdied srompirisen)I6bd @BEmel@W WMiium moblidraveighDiolid SesiimarnessénisigpD| e
I S heat edlirmar epoky resimbhaving ae EEW of970 andafumenam avonti2 was dw,tmh! lw epbxyASTM

R AT,

it Dis&bSi RsifiAQenipoRibtb wa.leeatenmr #akarhd&HVW
as wel | athoédexhipitddtylie @freHed epbgLipsin which wassepgtedm Exambie 1det er mi ned from

t hus determ ned epoxi de equival ent. Exanple 1 30 To a suitably sized
reacti  vessel equipped with a tenperature control neans, stirring device

and nitrogen sparger, was added 800 granms (g) of a m xture containing 606.1

g of a diglycidyl ether of bisphenol A6 EEW of 180) and 193.9 g of

bi sphenol A. The reaction vessel was then heated to 95[err]. Wen the

contents of the reaction vessel obtained this tenperature, 0.2 g of a 70 .
percent solutlon of ethyItrlphenyI phosphonluntacetate acetlc aC|d conplex R

L| O—l branchr ng cat aI yst I n. water were added 'to t he reactlon vessel “The
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Wien -t he EEWreached the desired EEWof 590 as evi denced by a desired _
reduction in the percent of 45 epoxy groups in the reaction mxture, the @
reaction was termnated. In this exanple, the percent epoxy groups is
reqluced from 8.96 percent present in tma 189 reaction m xture,
subsequent to advancenment, to 7.29 perceéngxdnpiddre final ‘branched resin.
This occurred ab@btanéhe85pds)Qu-§§n Al prepirbe usiny (dertical x¥dhhil@dsnand Abatdriais Sastenipioyed in
0.16 g of net ﬁ&dmpp}t efceptnkat 94| o efrratOapereany saldt!kedof etmltrmhenvmfmetphomm fa¢ntate-acetic acid

reaction m xt taly d"%t? 1: hquXIde as the
i R By SR R T s

t hr oughout t hef theaﬁw @éin. nhxtdd&.aoreradma fadtidh frin@ure&trtny btaﬁcrhmg m@teenau
chai n%ﬁr Oopagatiesired EEWIWwascuiptabretl aftep twdHogrstand:40 minwtes. THelTeactianamiktu@iwantiet stalslizedhgsing
found to be satin-teeresHiPnaigand flakedusing senveptionahieehniques: Zive analytiealirepylissare sphforth in

resul ting Bf ahtifld epoxy resin had an avg %gﬁ% y functionality of 2.6, a
vk

Mel t viscosity adranbRddl &bk reflhs wére Grepired Gsi d$ hnd Ratditlid S ExEEpIP 2 1eRdepOthat
93. 1[ err] anddgfbramsiedtivdtsrs wer@RmiplRpgadh ghewatous bmdditeset forth BSrablenpar at i ve

Exanpl e A For puih ,Gs@wsmﬂtvmrplapfltm?ﬁumes@‘algih@f emw resing waprpish rumwet! dbesp E?P“'ts are
wei ght sol i'8 F%§‘? '"érﬁb:‘ ‘tﬁ‘%’t‘l”l \E’Pj\?ﬁ?&‘t"e aF‘é%L?j‘fLﬁ’ﬁ?ﬂ' d ﬁmﬂg’(@f’ folg\?v v
and a functi 05%11 ?-.% (i ?lg el p\@ﬁﬁo é&e gf sllgoﬁt bﬁﬁ:tfgpgggf‘n?ﬁd\aéez@&\daﬂer
resin whi Ch W@ queHohihg &Hdifakihcetotationd) msadmsrt telmeRvis6ddinP6r@BRCHE tha brRthed efdxe Redin
f or mal dehyde bmpmmsmeemamlmsmsm@fsobﬁegnm if Tabietli onal ity of 3.6 and
a viscosityeof 52[err] of 35,000 mllipas ﬁ@? nmPa-s). The resulting bl end
exhdblted an EEWof 535 with an average fu énallty of about 2.6. The
melt viscosity, the softening point and Pansition tenperature were
essentially the sane as those ;exhi bi t gd by the branchgd epoxyresi nyghi ch
was prepar es Daaciﬁmn(ﬁ)e 1. 656 0—485-

resin was prepar®eeusi ng i dent MTTS te@ﬁ‘hl quesT™Mfnd maPMEi al s MBM enpl Wéd in
Exampl e 1 except. of 70 Ccent sghution f

et hyl tri phenyl phoé%ﬁ%ﬁq ﬂ pg'cet“g?e- acetl c aci J(’:orrpl e§(6)l n nmet hanol o

enpl oyed asoet Reacashmoduermnt catal yst and 0.01-g of |ithium hydroxide as the
5 branchi ng céfted Brenching.hi s | evel of branching catalyst was cal cul ated as
3.6 ppm of |it 1Beigm Raking| emrent l'ithi basec‘t.a pon tga% wei g of the epoxy
resin and bi sphe A or 4.8 mbasg%] only on t he“wei ght %f t he époxy
resin. The ggondi¢ iepsde0f the rmct|0n7gg xtur@_gguri ngz 84 anchizng wer ezq2

mai ntai ned at 180[err]. The desired EEWwas obtai ned after two hours and 40
m nut es. The reet‘éﬁ'ﬁ‘b?@%xture was then stabl I | zed usi ng methyl - p-tol uene
sul fonat e and flaékggcf 8%hg corfggﬂtlonaq )tech ﬁjﬁ analfyf cal z: uI ts
are set forth |nat Tabl e | npl e °§ 7 Br hed epoxy ré

prepared usi ng ArGerigkmghods and material s of Exarrpl e 2 except that di fferent
deacti vat ors werBWenpl oyed i n 8he varbBus an®ht s se¥91fort hebt Tabl@7l. The
melt viscosity qf each of the resulting branched epoxy resins was al so

nmeasur ed. 'I;Qese eare 1 g9t fo;é{t in Qle l. Tp dete‘{‘ ne t,{g,’e6
effectlveness of " paeh 0? the égg@tlvahgms erm? epoWweqw v(aggnt :

wef ght (EEW of—each—of—the—branched—epoxy—tesrhs—was—reastr-ed—rme d y
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opprati ons)® ch,.t, o@rﬂ% ctliifh aRDM@MeY as
i n product Setéﬁﬁﬁtaaiuﬁ@n Bﬁa&bh’tﬁ totaThagm oftﬁstﬂokﬁreﬂﬁm er(bl @irpetentsiic Exkamplaislaed

re

|.{ 20 TABLE | 7Exanpl e NO 2 5(1) 6(2)

7(R) 25 Deact |(g)gn%$ypi i gor is set forth in abbrevtawpfgm wherein: pE TVP

DS ety Bt on, ppm 400 300 400

80 120 TMP =t Réid i on Pr oduct (4) After Branching, Before

Fljaki ng EEW DMS = dlmethyl sﬁlﬂﬂe 538 523 583 _ 603

604 35 0% EpoMSMe= methylester of mpthare sulfonic agiddmethyl methage guifonate) 7 3g

_ 5‘7 12 FES= ¢rdedelreng sufond8or err], poi se 24.8 10.4

46 lg;%concent t?bn?of the deactivhfor f & sbfartisih parts per mllhon based &n thé1otal welgl(t:laf ﬂél‘poxy

' and pdiybl 3gmponents (rAthé Ggactidh Adléi Br@nching, Before Flaking means the

reaction product at the time when the deactivator was added whereas After Flaking means the final
65 reaction product.




EEW - - 591 - 575 559 591 606 60
Melt viscosity at 150[err], poise 29.0 19.2 15.6 26. 4
44.0 ° 45.6 (Pa"s) (2.90) ~ (1.92) (1.56) (2.64)
(4. 40) (4.56) (1) The Li OH branching catal yst was enpl oyed at 0.015 9
(5.4 ppmof lithiumcalculated as &élﬂgnﬂ&ﬂ 50 lithium based on the total

wei ght of t b@e\ﬁm&ﬁ b&%'d&a@é}%dﬂhﬁﬂ%l GRS '8¥ tﬁa pk&nﬁmmﬁs fﬁund(tgéﬁemwl-' H
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resin and csheve mplnveEﬁamFte@toe aggghown t *92'3 iggi’é' tion Teftocs
cifigall e! va addut tbe final
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ugh S
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met hane saffeftiyn deactiva@ids as evidBiiReGby-the rélativelp sinal inerpase SUEEWOofcthebrapbed epoxy Tesin
concenf{® auiBhfingt he deactivator is set forth in parts per iillion based on
the total weight of the epoxy resin a%m gkyol conponents in the reaction

m xture. (4yoddigbly BreansddidaGessBat ehslo xBApldE ABSaddEa0d § 3fd mtfurdomdiml at
the tine aobey of bGtg@aaﬂteth‘eaéf(Mspmel Aaldicnd1.8/g of Biggheddt Ach gbhepdll axiifuneiamd litdae
final 85 adwmeq ¢pew meqi,etfronvthls remmmn%@omen@ﬁﬁmeéep%wetme regetion vesse!

eégt@ i gofa70
fe?][ teg i : ne‘g‘:‘rgceﬁgso uti n eny hos ’§ :?: ic. aﬁg cflgpl%i;’rqgﬁﬁ rEthatak I'Et in
latdGn 1 g
decrease 4nd ﬁak&wéﬁaaadd&atmrxacw:ﬁ,e ece&%ﬂaﬁﬁmaa@ml wﬂ§cd&ﬁll‘ifhﬂl’aeﬁlsbﬁmt he
t hQoy et Clihiump @s elementa fithitintlisasedurioh ehemre(gm picthe etz (psioAnd the bizdheaplo® 9ENS PPN
addi t i on, basesonlvren the weightefithg apo E%I"ea‘é"’lﬂeaﬁ'?'\/'a?‘@f%w ateh WG E o MRav e

a fferent'eﬁa&xzyaz%ggég e T o i B
little i npy&ah&s EeW fRbd\REthis HRE©! wyaqtmhya Jehegmf wdd aa K bm ot, to
pr oducis, thé teattiohlmiltLidgTherRictigH mRtukeOlvasoRgintaidé &natee fornsntabyitionatd haungeriod to

sul f onat ehommigénebusiy- tnix the risactivdtérothepugh thedreatition re andl fte safficiendly ftermingte thepe
the most Rprelipg jchain peopegation (Sybsequent ta, HiigyHeaypent e deaction Mmixtire, wapfipked) usjng -

tol uene sTMYORAPLEHNEUS: et hyl sulfate; diethyl oxalate and trimethyl
phosphﬁte are al so shown to be effeckinstesdeaCti vators as evi denced by the
relatively siag theuenﬁmqmsendlnmt&ﬂdbtﬁxamhleS.mra\nhnldedowmmyaneesparetm}lmmsa e

fl aki ng m@mﬂe OBthérd'sbtc'Q\dl iethgef ss!'ez'eu: g'}r?&?ﬂw 'ﬂh §§ %Em
Exanpl e 19 %{J yl

et her gf quaj' %%osw Es he m P.@ggenera xarhp unct:lgonal :
linear, 15 a vanced epoxy resin nmade fromthl S reactant mxture cont ai-ns
8.96. percent epoxide. The reaction veJ8BIEIas heated to 90[err]. Wen the
contents of the reaction vessel obtapned this tenperature, 0.2 g of a 70
percenf, solution of ethyl triphenyl E’ﬁ ni um acet ate-aceti c acid conpl ex
advancenent catal yst in nethanog andgl. 6 g ategam percent solqstion qﬁ

| \thi um bi sphenolate in-a 1:1

added t o Braechinggetelvsn vessel . This | evel of ‘branching catal yst s

cal cul at ed e @ 9 ppm 20 |t hilm abQeeneti®dl | tH um bHled u‘ﬂ%&? t h&sOH
wei ght” Ofcén%t ¥ cbfigduRa,2nd the bisphenol A or 7.8 ppm based only upon

t he wei ght pgrh bisa@ usdaGatyoflepsiyn. The resul ting reaction m xture was heated to
150[ err]. Tesi® anebisghenol Anas t he@olal | odked t o 20&ot her?d wit ROt he n¥xi nunid0
terrperatu% re chln 03 err]. The reaction m xture was nai ntai ned at '
180[ er {9 %1" gf@ﬁ% esiy NOUr and 45 minutes at which tine the desired
EEW was ob;,,a.“n en k& nesg0. 1658 of n@s hyl - p2.i ol uege sul fgmat e wars
added, in one shot, to 25 t he reaction m xture. The reaction m xture was
mai nt ai neb,hseAUDPB@{tef@vaf or an additiognal 4 hour per| od to_hono neousl

the deffcti andorehr ough the redd i on’®i xtult? and 1%° suf i enty ternd ate
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Exanpl es 9-14 Using the techniques and naterials of Exanple 8, branched
epoxy Ffesins are prepared using the sane proportions of the diglycidyl

et her of bisphenol A,  bisphenol A and advancenent catal yst and different
branching catal ysts at the various concentrations set forth in Table II.
The epoxy equi val ent. wei ghts, before and after flaking and the nelt
viscosiésy of each of the epoxy resins prepared in Exanples 8-14 were 35
nmeasured and are set forth in Table Il. TABLE Il Exanple No. 40 8 9
10 11 12 13 18




anchl ng Cat al yst, Type (2) Li B [err] Li-p-T
N Li A [err] CsOH 45 Concentration of Conpound, ppm based upo

of epoxy resin and bi sphenol A . 200 31 200 290
58 140 50 Cal cul ated as oalﬂgardao ppm based upon wt of epoxy
sin and bi sphenol A 5.9 8.5 12.1 8.4
8 124 based upon wt of epoxy 55 TAF%'I fentiushe 7.8
7 11.2 15.9 11.1 1.7 examplefls Reaction (Cook- Down) Time
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1G " 240560 65 8 O 189 480 FABLBE3 1| conpi nued1ExarrpI‘e No. 53 14
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Nevill e, pub I shed in 1967 b MG awHi ||, New York, pages 4-14 to 4-18.
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effective cat aI Semp As g H"Ear? y equi val ent 45 wei ght of 598 is obtai ned

after only 1 hour an'?l1’1345‘ﬁ';nb nutglist re?qcﬁthl 03_ tenp tr(?rature Altelglatdl vely, qgue .

to its insolebil z:' ng ‘fgg l i Tpble QYH':BH% gﬂ e |°Ss“ﬂb fyqrexi “_ _'
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ak_180C, the pab cabide taainperofego 4 Mrdﬁ‘lé%i%ﬁ@to'a&u@@ﬁ désfredépidi} q'uﬂa
redyced and t héoepanpoleen;ummahm ls\fdﬂ.lnghti be anmitemely @ectivdOteeNY in tsdt RC @pdxp @ndvalent

is gone reduet |‘!§'9h‘fa 5@hlt§h ° optainecbafter ek hepis ang %5hnnwem#cdermemgmtr;@a@@manveh:néue t:ﬂ'g
epoxy equi val eru; gﬂ;\ ﬂégj %};\ﬁ:ﬁg ?lqgugmg?éqgrﬂe h:g‘ ;:yr m % sr?ﬁmlgtailelll)% ggc%‘ ﬁ%&nﬂy .
be enpl oyed in fdiRed B W%we\l feduction in the

cook-down tine- peasmrsamuem-mednddan@hmmn ﬂ.a equow@asﬂwu awan@uig eesemxahd lithium

equifval ent \aei giq{bomge capibe mplpvediimthd sigthed 4f the present invention. In addition, the cook-down time was
maintained to obtain an epoxy resin having the epoxy equivalent weight as set forth in Table i.

Example 1 5
55 Toa reactlon vessel identical to that employed in Example 1 was added 800 g (4.30 equivalents) of a
liquid diglycidyl ether of a polypropylene glycol having an average EEW of 186. The resin was carefully
heated, with agitation, to a temperature of 180°C. When the resin reached this temperature, 180 parts of
lithium chloride per 1 million parts of the resin were added to the reaction vessel. This level of branching
catalyst was calculated as 29.5 ppm of lithium as elemental lithium based upon the weight of the epoxy
60 resin. The temperature of the resulting mixture was maintained at 180°C for 5.2 hours. At this time, the
desired EEW of 270 was obtained. .
Following the obtention of the desired EEW, 1000 parts per million parts of resin of methyl-p-toluene
sulfonate were added to the reaction vessel. This mixture was maintained at 180°C for 30 minutes, at which
time the resin was poured from the reaction vessel and cooled to'room temperature. The resulting resin -
had an average EEW of 272. '




Exanmple 15 55 - .To a reaction vessel identical to that enployed in
Exanpl e*1 was added 800 g (4.30 equivalents) of a liquid diglycidyl et he
of a pol ypropyl ene gl ycol having an average EEW of 186. The resin was -
careful ly heated, with agitation, i #eggﬁrature of 180[err]. Wen the
resin reached this tenperature, 180 p B lithiumchloride per 1 mllion
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as lithiy can be added after advancement of the resin to catalyze
br anchi ng of the advanced epoxy resin. Exanple 17 To a suitably sized
reacti on vépind was added 1 kg of an advanced epoxy resin of a solid
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EEW of 590. owlctanusa mpmy co@oomparhp@roetoﬂhﬂth? op —TRoMRAEEL R 48 Pysirageron, &t inertly

mllion parsubsti ) I JAn@REempI3Ed ik Bn Sridunt f
e o S T e et

m nut es at n n.ﬁgarea&.omsa@awe out and cooled to roomtenperature and .

fl aked. The I‘GSIIhbhiefhgd bmvnnmweamecaw SEE'WUP deartivatingjagantig. stropg o "t'fﬂg;ll‘ y
of 30 poi seacid3artingrganis)acigestarpipifeste ol ester,an 18y aﬂ:lé‘g?ﬁué 3‘% )3 g"’%% ¥ive g & 5e¢ he
l'ithium %I%‘G@fﬁ&?'@&’gﬁ’aﬁcﬂ?%?ﬁa iqe of& stong Sreary; 8 or BPanchi ng t he

advanced epoxy resin. Exanple 18 The nethods of Exarrpl e 17 were repeated
except to branch a liquid diglycidyl etB8r of bisphenol A 40 having an

average EEWof 180 and using 180 parts of lithiumchloride, as a 5 wei ght
percent sol ution |n n- but anol , per one m I i on parts of the I|qU| d epoxy

I | thl'umas'elerrent'al'llt h| u'm'basedon t"he wel g'ht' o'f“the epoxy re'5| 'n' The o

Y v o o o, Y b1



epoxy-epoxy and/ or an epoxy-hydroxy reaction between two different epoxy
resin nmol ecules in the presence of a lithiumor cesium conpound as a
branching catal yst; and (b) term natg ngggaggp br anchi ng reaction by adding a
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| i qui ds. 2 Proced6 selon la revendlcatlon 1 caracterise en co quo Ie
conpos6 du lithiumest represente par la fornule devel opee géneral e Li X,
dens | aquelle X est un groupernent anionique et mest |a val ence de

| “ani¥n. - 60 3. Procede selon |la revendication 2, caract6ris6 en ce
gue X est un hal ogenure, un hydroxyle, |"anion d un acids mneral ou

or gani que, un groupenent contenant un het 6roatone, ou -OR ou -R dans

| equel R est un hydrocarbure ou un hydrocarbure A substituants inertes. 4.
Proce#fe selon la revendication 3, caracterjis6 en ce quo | e conpose du
lithiumest ernploys a raison d environ 0,1 a 300 parties de lithium
calculees en lithiumel 6nentaire, par mllion de parties des 65
-con'stituants de | a resine bpoxyde dans | e nel ange reactionnel de.

ram f3ocation. 11 0 189 480 5. Proc6de selon |'une quel conque des
revendi cations pr6c6dentes, caracteris6 en ce que |'agent d6sactivant est
un acide mneral fort, un ester, sem-ester ou ester partiel d' acide

m neral, un anhydride d' acide mn6ral, un acide organi que fort, un ester
d' un aci de organique fort ou un anhydride d' un acide organi que fort ayant
un pKa inferieur ou egal A 2,5 A 250C. 6. Procede selon |a revendication 5,
caracteris6 en ce quo |'agent desactivant est un acide x*- al kyl sul foni que,
aryl suf foni que ou aryl al kyl sul foni que, ou un ester ou anhydride de ces
acides. 7. Procede solon |la revendication 6, caracterise en ce que |'agent
desactivant est 1'acide p- t ol ubnesul f oni que, | e p-tol uenesul fonate de
%éthyle ou d ethyle ou'|"anhydride p-toluenesul fonique. 8. Proced6 sel on

| * une quel conque des revendications 5 A 7, caracterise en ce quo |'agent
desacjs vant 10 est ajoute au nel ange r6actionnel de ramfication A.raison
d'au noi ns un equival ent par equival ent de catal yseur de ramfication

L S S )

enpl oye. 9. Proc6de selon |'une quel conque des revendi cati ons prec6dentes, i
caracterise on ce quo |'on perfectionne une resine epoxyde d' un poids l
mol ecy aire donne en |a faisant reagir avec un allongeur de chatne

corbactif, en presence d' un catal yseur de perfectionnenent, pour preparer
une resine epoxyde de r5 poids noleculaire plus eleve, et on ram fiant

si mul tandnent et/ou cons6cutivenment |a resine epoxyde in situ a |l'aide d' un
conmpogs du lithiumou du cesiumen tant quo catal yseur de ram fication. 20
25 30735 40 45 50 55 60 66 12.




