.EP 0 239 784 Bl Description The present invention pertains to curable
~conposi tions containing polyglycidyl ethers of a polyphenol and hal ogenat ed
“bi'sphenol s. Conpositions containing 3%I ci dyl ethers of bisphenols and
hal ogenat ed bi sphenol s have beefPdh? rﬁéﬂyBéd in the preparation of
.electrical |am nates. However, they are usually lacking in one or nore
-properté&gﬂ‘%&h as thermal perfornmance, noisture resistance and high
tenperature nmechanical strength and the like. U S 4,604,317 issued August
5, 1986 (s foagtROndbrivh dafusisl 16 @Satsis! EkioSiidh® DRyl RSy M Gflers 8841 bdiyphéhol O
cured coaRasiehit@Ssphéhéisng an i nprovenent in one or nore of the properties
sel e¢t ed CompbstittRr doRtainitg Ytibiyi t thersgbiaisphdno Bl thaidgbnktedTRBSIBAIN Bave Be6lV ahed
t enper-ajisyee inTERNBpaaAibn St BREGIaN JamifBics t HUWever,HibyS a@N@sally Ch&inh Gloné @B ingkeance
and t ougbpeaiss suehds thivénal pekiermarldepmdist@e eistanda\aedbigrolempeatira imashatical atrepgipasi t 1 on
~conpri stheitke( a) at | east one of 15 25 30 35. 40 45 50 55 2 EP 0 239 784
B1 U. S 4,604,317 issued August 5, 1986 (EP-A-205 455) provides curable compositions which result in
10 cured compositions having an improvement in one or more of the properties selected from thermal stability,
©  glass transition temperature, elevated temperature mechanical strength, moisture resistance, chemical
resistance and toughness and the like.
The present invention pertains to a composition comprising
(a) at Ieast one of
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(1) at ‘least one epoxy resin represented by formulas I, 11, I, IV, Vor
VI [err] 3 EP 0 239 784 Bl [err] EP 0 239 784 Bl [err] EP 0 239
784 Bl [err] wherein each A" is i y a dival ent hydrocarbyl group
having from1l to 12 carbon atons Ié-]:‘jS&B?%?@ﬁ,H-SO,[err], -CO or -O each B
represneted by the fornulae [err] each B is represented by the fornula 6

'EP 0 239 7841)|%g-least one epoxy resin represented by formulas |, Ii, IIl, IV, V or VI
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[err] each Ris independently hydrogen or an al kyl group having from1 to 4
carbon atons; each Qis independently hydrogen or a hydrocarbyl group
having from1 to 10 carbon atons; each R is 30 i ndependent |y
hydrogen, a hydrocarbyl or hydrEt@ey T8B! gr oup having from1 to 10 carbon
atons or a halogen; mhas a value of n-1; mi has a value of n'-1; m' has a
val ue of n"-1; whereby each of m m and nif has at |east the value zero
each n, n' and n" independently has a value fromzero to 3;Ay has a val ue
fromzero to 4, preferably 0.1 to 2, nore prefégably 0.5 to}l. 5 each y

i ndependent|y has an average value from1l to 577 y~, has a/rva'ieque val ue of
from zero to 3 and each z and _z' 35 in ently has val ue from
zero to 3; (2) the reaction p‘Poduct of (a)“at lleast or@ eposdy—r+esRn as

defined in conpopgnt (A-1); afd & 45 50 55 7 BP 0 239 78¢ Bl (b) at
| east one di hydric on poly, T henol rep d by the foll ow ng
formulas VIi ,)v‘l'TJT\e.[ I XG;:g?I\/IcJ?L,_A_ \ébl 5 Cg‘_[fr{?] 15 F(RM]DQV*"’VI I
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[err] 30 45 wherein Ais a divalent hydrocarbon group having from1l to 12
~carbon atons, -0, -S-, -S-S, -SO, [err] or -CO; each A" is

. independently a dival ent hydrocarbon group having from1 to 6 carbon atons,
each Y is independently hydrogenEP4 a?gl"%gh or a hydrocarbyl or

hydr ocar byl oxy group having from1l to 10 carbon atons; each Y' is

i ndependent |y hydrogen, a hydrocarbyl or hydrocarbyl oxy 50 group
having from1 to 10, preferably from1 to 4, carbon atoms, a hal ogen atom
or a hydroxyl group; and n has a value of z2emro or 1; and wherein conponents
(A-2-a) and (A-2-b) are present in quantiti®@s such that the ratio of
~phenolic hydroxyl groups to epoxide grogps §s fromO0.01:1 to 0.5:1,
preferably from0.05:1 to 0.25:1, nost pr rablgl/ from0.1:1 to 0.2:1; or
(3) mixtures thereof; and 55 8 EP 0 239 ?821' (B) at |east one

hal ogenat ed di hydric or polyhydric phenol represented by fornulas X, Xl or
XI'l FORMJLA X OH 10 [err] 15 FORMJLA Xl 20@4 H
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25 FORMULA XI'I 35 OH oH
[err] wherein A, A", Y, Y'" and n are as defined hereinbefore; each Xis a
hal ogen, preferably brom ne; and wherein conponents (A) and (B) are present
in quantities such that the ratfo0882 FfRblic hydroxyl groups 50 to
epoxide groups is fromO0.7:1to 1.1:1, preferably fromO0.85:1 to 1:1, nost
preferably fromO0.9:1 to 0.95:1; and characterized by enpl oying as at | east
a portion of conpcﬂ?ent (B), a hal ogenated di hydric phenol wherein at |east
5, preferabl@at |@ast @, nost preferably at |east 50 percent of the

hal ogen at o p.r_es@mt_imcorrponent B are in the neta position with respect
to the hydroXyl gr”dups. 55 The conposition of the present invention nmay
al so eontain, if d-'ﬁbi red, (C) an effective quantity of at |east one

catal yst for effeafi ng the reaction between gonponents (A) and (B); and

EP 0 239 784 Bl (Dpxafromzero to 50, prefera@y from10 to 45, nost

prefer y from3d& o 40, percent by wei ghtr qf the combi ned mei ght of
conﬁeneﬁs (AD (ES,), (© and (D) of at | t(Ione sol vent. The present

i nventien al s@-pertt.'lah'rsﬁﬁo substrates i npr eg?,a.t_ed:wi tht affor enent i oned
conposig ons and t@il ami nates prepared therefifom 5 The present
inventi@n provi desscur abl e conpositions whict result in cureg Coffpositions
havi1gg @n i nprove t in one or nore of the Btoperties sel ecE‘sd from gl ass
transi ton t enper aQJr e, resistance to dte,corrpdsi tion, noisturg resistance,

t oughness and el evglted tenperature meckrani caR strength, and the |ike.
Particularly suita e epoxy resins whi @ can jbe enpl oyed hergjn include,

for exanpl e, @he—t(_'j gy eRdyl I
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45 wherein each A’ is independently a divalent hydrocarbyl group having from 1 to 12 carbon atoms, -S-,

-8-8-, -80-, -80,., -CO-, or -0O-; each B is represented by the formula
O
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each B’ is represented by the formula



et her of tris(hydroxyphenyl)nethane, higher nol ecul ar wei ght honol ogs
thereof, trisepoxides advanced with 10 di hydric phenol s,
~phenol - f or mal dehyde epoxy novolq%,ég 'ﬁi, fresol-fornaldehyde epoxy novol ac
. ‘resins, resorcinol-fornmal dehyde &p ié B ac resins, phenol gl yoxal epoxy
novol ac resins, and m xtures thereof. Al so suitable as an epoxy resin which
- can be enpl oyed herein are those glycidyl ethers of phenol- al dehyde
novol ac resins wherein at |east a portion of @he two functional materials
has been renoved. These epoxy reS|ns are di s€1gsed i n copending US-A-4 649
188. 15 Particularly suitable g\@hﬂﬂﬂb§1 And hal ogenat ed di hydric
—.phenol s include, for exanple, bisp enoI t et r abronobi sphenol A, bi sphenol
S, tetrabronobi sphenol S, biphenol} tetrabﬁpnoblphenol
t et r abr onodi hydr oxybenzophenone, rfsorcino t et r abr onoresorci nol, and
~m xtures thereof. Miltifunctional ghenolic conpounds, those having an

average functionality of great f ‘ZL can be enployed in this invention
t oget’her with the di phenolic cggp d¢. if desired, so as to change the
cure behavior of the conpositia %} icularly sui table multifunctional
phenol i ¢ conpounds include, for w@ARl e, phenol - for mal dehyde condensati on
. products having an aver age functionahhgy of from3 to 8, phenol-
hydr gxybenzal dehyde condensation pro % having an average functionality
fromof 3 to 7 and cresol - fornal dehyde condensati on products having an

average fungty @RAlebbbnli vf heMmud © 8. 25 30 35 40 45 50 55 10 EP 0 239
784 Bl

20

m (R')y

each R is independently hydrogen or an alkyl group having from 1 to 4 carbon atoms; each Q is
independently hydrogen or a hydrocarbyl group having from 1 to 10 carbon atoms; each R' is
30 independently hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 10 carbon atoms or
' a halogen; m has a value of n-1; m' has a value of n'-1; m" has a value of n"-1; whereby each of m,
m' and m" has at least the value zero each n, n' and n" independently has a valus from zero to 3; q
has a value from zero to 4, preferably 0.1 to 2, more preferably 0.5 to 1.5; each y independently has
_ " an average value from 1 to 5; y' has an average value of from zero to 3 and each z and Z'
‘36 . independently has a value from zero to 3;
(2) the reaction product of
(a) at least one epoxy resin as defined in component (A-1); and
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_.Sui tabl e hal ogenated di hydric phenols and pol yhydric phenol s having the
hol ogen atons in the neta position wth respect to the hydroxyl groups
whi ch can be enpl oyed herein include, for exanple, those represented by the
following formulas Xl 11 and X SPESGRNBABIX 1| [err] 25 FORMULA XV [err]
40 wherein Ais a divalent hydrocarbyl group having from1l to 12,
preferably . : =S oS- S r or -O;
B R A e T s s G A G RS
carbon atons; _each R is_independently hydrogen or a hydrocarbyl or
hydrocarbylOXE_QMHLQ—HEJJng from1l to 10, preferably from1l to 4 carbon
~atogs; each X is independently hydrogen, a hydrocarbyl or hydrocarbyl oxy
group. having from1l to 10, preferably from1l to 4 carbon atons or a hal ogen
atom 45 preferably chlorine or bron ne, ﬁnst preferably brom ne, with the
proviso that at |east one of the X groud% is a hal ogen atom each Y

i ndependently is hydrogen, a hydrocarbyllor hydr ocar byl oxy group havi ng
from1l to 10, preferably from1l to 4 ’oe atons, a hal ogen atomor a
hydr oxyl group; and n has a val ue of ¢ gy 1. Particularly suitable

hal ogenat ed di hydric phenol s héf)ang—dt ast—or@H hal ogen atomin the neta
position 50 with respect to the hydra gloup i nclude, for exanple,
2,2',6,6'-tetrabrono-3,3',5,5'-tetranef"’-4,4'- bi phenol ,
2,2"%-tribromp-3,3',5,5 -tetramethyl -4, 4' - bi phenol ,

2, 2-bi s-(2, 6-di brono- 3, 5-di net hyl hydr oxyphenyl ) - et hane,
2,2-bis-(2,6-di brono- 3, 5-di net hyl hydr oxyphenyl ) net hane, and conbi nati ons

t hereof. The gggagigihﬁglgihydric phenol s wherein the hal ogen atons are
"meta with res ydroxyl groups and which al so have hydrocarbyl or
hydr ocar byl oxy groups attached to the ring can be prepared by 55 oxidative
coupling of 2,6-dinethyl phenol using palladiun1o%§r carbon catal yst at
[err] in the presence of oxygerPHas. This product Hs then treated with
‘hydrogen gas and pal | adi um over| carbon catal yst tp make

3,35, 5 5 -tetranet hyl -4, 4" -bi ol . This produ kS then reacted with
‘bromine to yield 2,2',6,6" -t@fra no- 3,3',5,’ anE%Py -4, 4" - bi phenol .
4

(Y)4 V (A)n *

FORMULA (IX

a
\

30

I l

X

(Y')4 (Y')a (X')4

45
wherein A is a divalent hydrocarbon group having from 1 to 12 carbon atoms, -O-, -8-, -8-8-, -S0O-,
-80;-, or -CO-; each A" is independently a divalent hydrocarbon group having from 1 to 6 carbon
atoms, each Y is independently hydrogen, a halogen or a hydrocarbyl or hydrocarbyloxy group having
from 1 to 10 carbon atoms; each Y’ is independently hydrogen, a hydrocarbyl or hydrocarbyloxy

50 group having from 1 to 10, preferably from 1 to 4, carbon atoms, a halogen atom or a hydroxy! group;
and n has a value of zero or 1; and wherein components {A-2-a) and (A-2-b) are present in quantities
such that the ratio of phenolic hydroxyl groups to epoxide groups is from 0.01:1 to 0.5:1, preferably
from 0.05:1 to 0.25:1, most preferably from 0.1:1 to 0.2:1; or
(3) mixtures thereof; and

665



“EP 0 239 784 Bl Those hal ogenat ed di hydric phenol s wherein the hal ogen
~atons are neta with respect to the hydroxyl groups and which do not have
hydr ocar byl or hydrocarbyl oxy groups attached to the ring can be prepared
by deal kyl ation of 2,2'-dibronmo-BP 223878 B et rat butyl -4, 4' - bi phenol to form
2,2 -di brono-4, 4- biphenol Sui t abl e catalysts for effectlng the reaction
Dot neer ¢ 0 SRl I PREAN B 7 LA S0P
3, 379, 684, 8.3,477 990E 3, 347,881, 3,637,590; 3,843,605; 3,948, 855;
3,956, 237; 4,048, 141; , . 4,131, 633; 4,132,706; 4,171, 420;
4,177, 216; 4,302,574; 4,320, 222; 4,358,578; 4,366,295, and 4, 389, 520.
Particularly suitable catalysts are those quater y phosphoni um and
ammoni um conpounds such as, for exanple, ethyltri“phenyl phosphoni um
~chloride, ethyltriphenyl phosphoni um brom de, ethﬂltrlphenyl 10
phosphoni um i odi de, et hyl tri phenyl phosphoniAn cetate,
et hyl #ri phenyl phosphoni um di acetate (et hyl
acet at eoaceti c acid conpl ex), ethyltri(fden " Of
tetrabutyl phosphonium chloride, tetrabutylp 'Qnﬁvﬂ ium acetate,
t et rabut yl phosphonium diacetate - (tetrabutyl pedsphoni um acet at eeacetic
acid conpl ex), tetrabutyl phosphoni um tetrahal oborate,Xbutyltriphenyl -
phospﬁonlun1tetrabronnb|sphenate but yl tri phenyl phosphoni um bi sphenat e,
butyl tri phenyl phosphoni um bi - 15 carbonate, benzyltrinethyl ammoni um
chl oride, benzyltrinmethylamoni um hydroxi de, benzyltrinmethylam nonium
t et r ahal obor at rﬁuffhylannoniun1hydroxide, t et rabut yl amoni um
hydr oxi de, tetig¥%ﬁ¥+anr-nnniun1tetraha|oborate and m xtures thereof.
Ot her suitable catalysts include tertiary anlnes such as, for exanple,
triethylamne, tripropylam ne, trlbutylanlne é yllnldazole
benzyl di et hyl am ne, and m xt ur €98t her eof . CIher tabl e catal ysts include
amoni um conpounds such as, for gxanple, trlethyla ni um chl ori de,
trietdayl ammoni um brom de, trieth®hamoni um i odi de i et hyl anmoni um
~tetrahal oborate, tributyla jl oride, trigd anmoni um br om de,
tri butyl ammoni um i odi (&l3 t r- omi () net T ate,(Y)3
N, N -di net hyl - 1, 2- di am noet h ahaloborlc gnpl ex, and m xtures

et r ahal obor at e,

t her eof .
.80 ’ X T X
FOBMULA XI1
‘ g5 -
OH OH

3 I |

40 A

(A")n M (A" )
“ X (t")3 SOV (X"

wherein A, A", Y, Y’ and n are as defined hereinbefore; each X is a halogen, preferably bromine; and
wherein components (A) and (B) are present in quantities such that the ratio of phenolic hydroxyl groups
60 to epoxide groups is from 0.7:1 to 1.1:1, preferably from 0.85:1 to 1:1, most preferably from 0.9:1 to
0.95:1; and
characterized by employing as at least a portion of component (B), a halogenated dihydric phenol
wherein at least 5, proferably at least 30, most preferably at least 50 percent of the halogen atoms
present in component B are in the meta position with respect to the hydroxyl groups.
65 The composition of the present invention may also contain, if desired,
(C) an effective quantity of at least one catalyst for effecting the reaction between components (A) and
(B); and



O her suitable catalysts include quaternary and tertiary amoni um
phosphoni um and arsoni um 25 adducts or conpl exes wth suitable

non- nucl eophilic aci ds such as for exa | e, fluoboric, fluoarsenic,

fl uoanti noni c, fluophosphoric 81 per brom c, periodic, and

m xtures thereof. The catalysts are SU|tany enpl oyed in any quantity which

ISSUffI I t2900 u © T Ol o a qlt =) ‘ e
hydroxylcf),gfgo,?,gd ;[&t {% gr%{g%ggEﬁgﬁ@téﬁé%{%&@%ﬁ%ﬁﬁePrp'%gcyegsa%arf?f(% larly

sui t abl erigUuaBdehit |h\%§tlo§105sotdéﬁau%at5 3l ¥sfhted Mnph EH?@damPiL{ﬁe QrorembriofA QdknpoitioRE0 €
sui t ably 1 IERRAt R Hhred thbrefrém.about 2, nost suitably fromabout 0.2 to

aboyt 1, TRApbSnOhveadnabides QBH’abl&QQmWr&rﬁ vbﬁehvvedugm chéd EEEpeYitions hibvihgCant ai ned
I'n t hemprovgr®at ihice.or Blsrd gihthe propdrise Rbisctauhire@h gagNtrdasticanphmyades, edistinte toncl ude,
for exdaogpesitidephasi@s resalacmhiolighnesg brydcatdvated fe@psatara theahizhice StyengtiGlnd & Jlikef. Or
exanpl e, Pairekdyneyitabie bivyy resind yhiclk ednoreeempiaybdh bereih inclode [oy |egamepleg kheddglycivigin o

et hylethet pigris(adaxahengbrhatiané, diohermatisular3®ight homdlags thereghadsepixaipsadyincechethpr esent
I nventdiydrionetpneld, phercliprmaldehyde Bpadie Sipvolad resins atspsol-formaldehydé gpaxningyoladyesins, nol d
rel eas’éSOH‘g‘@HP@a'dPﬂVé%\P%h't‘qV@PC 8 g@n@@"o‘%@?‘ﬁﬁm’% PW@'%@&'P& gnd mixtuethereofs j r o
r et ar danPSugiatie; as A BRAKY rasiaTIch PR be eplpyadthreinsare fioseahwiidyl Bhers of enepqH ve
di | uerfldghydg"RYolsr é%“"“f HE?’%‘E)f't '%?ﬁb? '?‘1'?6’" of 'R%‘W°§m°‘ﬂ°§ﬂl"é’te§f'%1ms|tPi’b'PE”WFh WRsec an be

enpl oyaé)&(yﬁ%s:rlurlE i Cll COD he ol te E dric LS ) Ei r.'I o an oII
oA 5 - s i ;;P efr,.%'\ é ﬁo;?f fosREE LRl o
hydr oggy mo ge%. STt R s a
hydrocar ¥| fur%'iu Adfic '8Gm Jui?é? o AribRaii frgtréa%#”u%ﬁ' Wit abl e
- stabi | dogley i'n% io Bﬁetl?e%‘%ﬁﬂ) ’dlpﬂaf onﬁbour{aL YeaSirealsd ANt cﬁang@ftﬂc%y dure
P- t Ol URR&iod bl the Ed?r%&n‘i‘on PaicOMAy &Mbﬁrrﬂlﬁhﬁxﬂéﬁoﬂﬁ pﬁwoﬁ&&aip&mdameiu&ombmbkons

t her €qhhenollidrmaldehyde condensation products having an average functionality of from 3 to 8, phenol-
hydroxybenzaldehyde condensation products having an average functionality from of 3 to 7 and cresol-
formaldehyde condensation products having an average functionality of from 3 to 8.
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- EP"0 239 784 Bl The stabilizer conponent, when used, can be enployed in any
sui tabl e quantity; however, the usual quantity is from0.001 to 10,
suitably from0.01 to 2 percentdgy 8Pt based upon the wei ght of the
epoxy resin conponent. The conp&&i @ 2HhS4dR! the present invention are
suitable for such applications as structural or electrical |am nates or

conposi t eg,.6835k, Qﬂ H&% afid S® ReTHy o Sl Gdn” RM<Cin 1 a
| encapsu&gﬁ.ﬁﬁwﬁh aiofphina AL oo o HS&%@"%M rg‘n%‘g 3t S ol Can

be enpl RM@QmQQ%?th&@&L ﬂmm Qmaﬁ¥%vp e, bers or anents in moven, mat t
or non-woven form of glass, carbon, graphlte, synthetlc fibers, quartz, and

. conbi nati ons thereof. Electrical Ianinates are usually prepared from one or
nmore plies of a substrate mat FORMULAMXIddnated 10 with a curable resin
conposition with an outer ply of an electrical conducting material.
Suitable electri condugtlng material s include, for ?ganple, al um num
copper, gold, plfati num an@ silver. The fol |l % ng exa s are illustrative
of the invention b arg’not to be construed éé\}o | Ymting the scope
thereof in any man 5 Fracture Toughness Nbign'-nent [err] The nethod

for measuri gy G-~ : Eﬂgss or "criti aln ﬁnergy rel ease
rate”) i s an adapt of ASTM 89 for plast zterlg s fromthe
original usage wt al s. The conpact tension 28 st is now w despread
in udhge and is debcribedy,in the J. Mater. //.Vbl. 16, 2657, 1981. An

i ndi vi dual test pRece is éut as an approxi mate 1" (25.8 nm) square froma
flat casting usually of 1/8" (3.175 mm thickness. A dovetail notch is cut
into one edge, centered, about 1/4" (6.25 nm in depth. Next, a razor bl ade
is igserted into this notch and tapped to produce a precrack. Two holes are
then drilled adjacent to the dovetail as indicated in ASTM E-399, allow ng
the test piece to be pinned into position in the Instron test 25 nmachine.
Ext ensi on of the sanple now allows the force required to propagate opening

of t-he precrack to be
a5 .

FORMULA XIV

R' x ’
30 X R
\_/ | /
_ HO — (A")a (A")a OH
- . .35
R’ X (Y'")4 X R’

40 wherein A is a divalent hydrocarbyl group having from 1 to 12, preferably from 1 to 6 carbon atoms, -S-, -S-
S-, -80-, -802-, -CO- or -O-; each A" is independently a divalent hydrocarbon group having from 1 to 6
carbon atoms; each R is independently hydrogen or a hydrocarbyl or hydrocarbyloxy group having from 1
to 10, preferably from 1 to 4 carbon atoms; each X is independently hydrogen, a hydrocarbyl or
hydrocarbyloxy group having from 1 to 10, preferably from 1 to 4 carbon atoms or a halogen atom,

45 preferably chlorine or bromine, most preferably bromine, with the proviso that at least one of the X groups
is a halogen atom; each Y’ independently is hydrogen, a hydracarbyl or hydrocarbyloxy group having from
1 to 10, proferably from 1 to 4 carbon atoms, a halogen atom or a hydroxy! group; and n has a value of
zero or 1.

Particularly suitable halogenated dihydric phenols having at least one halogen atom in the meta position

50 with respect to the hydroxyl group include, for example, 2,2',6,6-tetrabromo-3,3',5,5"-tetramethyl-4,4'-
biphenol, 2,2'6-tribromo-3,3',5,5'-tetramethyl-4,4'-biphenol, 2,2-bis-(2,6-dibromo-3,5-dimethylhydroxyphenyl)-
ethane, 2,2-bis-(2,6-dibromo-3,5-dimethylhydroxyphenyl)methane, and combinations thereof,

The halogenated dihydric phenols wherein the halogen atoms are meta with respect to the hydroxy!
groups and which also have hydrocarbyl or hydrocarbyloxy groups attached to the ring can be prepared by

56 oxidative coupling of 2,6-dimethylphenol using palladium over carbon catalyst at 80° C in the presence of
oxygen gas. This product is then treated with hydrogen gas and palladium over carbon catalyst to make
3,3',5.5"-tetramethyl-4,4'-biphenol. This product is then reacted with bromine to yield 2,2',6,6'-tetrabromo-
3,3',5,5'-tetramsthyl-4,4'-biphenol.

11



;measured, using a test speed of 0.02 inches/nminute (0.0085 mi sec.). This
~force is used in the equation given in ASTM E-399, al ong vm'th the required
:_-'-'sarrpl e di mensions and actual precrack length, to calculate a "stress
“intensification factor" [err] FRP23PI84Ren conmbined with the tensile
»nodul us and Poisson's ratio for the material to give the value for [err]

‘usual I'y figported il &E/p‘ﬁéﬂo?é Qfin 1 aﬁé R aGRRE e Héypgc@'m Y@hfeyf or 30
Lerr] dhfbs datin s bt Syl bbbl o .
Phy siyG QedMe Bidnad é@dibe&rto% :9§5 &Jaxmpn 4346ih h%ﬁ&&)for d-dibf¥hbla@lpipngihs. Pl enum
- Press, I\EmvabY@&;ktauyéﬂ ¥r - oftd B the 18ctidid b¥YRSonTBb ShHly B8 Bid lmef hiRh&BtHyabxyPCanni ng
. Cal gri-pRiifidy YShgtnd inciddd, Bérab@fpIBURERL disdbséd WWresia-3(hbeel 3N 588,13 3mdsl a 1090
- conty Qldregdo; 3TABA1ES3,ea2bED; I 3831806 €3,948,856; t §,065207; ak,04B3pTI €4,003850; N 4 23 1ESAL - UP
rat e af13,7060 4,1P@ar0; a177,216;,04,308,674; £8202e2; p,358678; 4,366,2uvebridi 4c38e6d0. of t her nal
expansi orert(c@dry) suivibis chetysts rreniBee Batergana pleaphotitra redaradhdnt cofpewnds bucMag,hani cal
Anal yZer exaivipide |ethixriph@wiBhasptiohium  ¢l8i0e. C ethtlrigtieh dwhpsphiiuo nppamide;, | @nvitiivhemer t i es
‘wert@ dbesehariumed iadideng gihEiPkEnyIPPBRbpRiRMacEplgy i nethitiichenyiphosphaaiumy Vbéiesetalio. 951
“Wwith éetMFRB'ﬁ@Y'PJJBEDOOWhth@PtP'@F‘a"C Esgwwe'eﬁe@ﬁumpbwp Bk teyahgiop@atpreasur ed
- on_a [wimeixiPhogaReniyne  GRieani E’H‘I‘b”%? 89'23@'#""( Msgiate. NtrabatylPogsphapjuinh daceiateont
1090- d'BVﬁbP%'P'I‘Q?PT“'"'T'r‘i‘é"t‘l‘tﬁ'la?elﬂ Gigye '% Ronium1e13 °"aﬁ '?‘Wé"‘f-‘.’?@" Ies
and Hg og butE qh m ghe ;Eg)f.lcy b| of a
pheﬁo'::\aonxﬁr: tgﬁ Q‘:B bor '%QP :I &)H%Pcé t|é T{Jgrﬁ?‘m nium XI Iam-f 220
and ar;m%grta ﬁ’l Ukt i L§n GYOrSE "B Rs l‘eac |’6n pr oduct
of a di ﬁ ble @E%sq b%&r nbS %M'aggfoﬁgxaﬁﬁ\é\’ QIEm%%neaQr%rébguamme ,
- t et r aliRFRRING ARG imfdasda eﬁéﬁkﬂj ahﬁfé”&n@%. Al Rordier € 1N the ortho position
Wi th respfgt shiibid BRal oy aﬂfn@dﬂ?ﬁ cohBinds® 8uéh t RN kor ERANYe, I Rsthyiafiu@n EEW
- of "43QniokROXHetRAFANRONGmaSorfdd) e RO b @ba deBsle HRBXYmBMP| BfaaRBékeavi Ng
_an aveiegRmmdngh | enlaibs,t Wibotlardmbniwi Corarida Vv eiba@emidnibhD fiodldés . tritupMeynomami n D
was a téarsabbrate oM, Nedirtkativy- 0 e-diapibaethanoé®ahalobdrie adid cdiridisk,MHd aiktuBssatieB@e
" f uncti on@ihért suitalfie Gatalysth $oludeaquanrenagel kEialobm@drium, Timespppaxy angsirsoniom| t
. Vi ssosddugtsadr complpyes wetl sBi80le cen-H@&0pifilier acidp .sudhpasx yor Reanple, Busimec, dluoarsenic,
" phenolfudapirnalcdienphderherfso Reychipg e ploiomiceririndit a0d migtuees thakee age functional ity of
76, cont alhgiaglystasre ulipbly empiypd israny CuRtity uvhieh iioridficiepton Gase cering oh HgieReryan
h av er ag@ma_ng\/ﬂ@f phfgyc @y%@ngﬁvnwposmon at the temperature employed. Particularly suitable

quantities for the catalyst is from about 0.5 to about 5, more suitably from about 0.1 to about 2, most
3p suitably from about 0.2 to about 1, parts of catalyst per 100 parts by weight of epoxy resin contained in the
' composition.

Suitable solvents which can be employed herein include, for example, ketones, alcohols, glycol ethers

" and amides, such as, for example, acetons, methyl ethyl ketone, methanol, propylene glycol mono methyl
""" ether and dimethy! formamide.

-85 - The compositions of the present invention may also contain, if desired, stabilizers, pigments, dyes,

~ mold release agents, flow control agents, reinforcing agents, fillers, fire retardant agents, rubber modifiers,

~ surfactants, accelerators, reactive diluents, mixtures thereof and the like.
Suitable stabilizers which can be employed herein include, for example, those represented by the

. formula
40
FORMULA XV.
45
. /\ 0
Y
50 (HI)S v S~0QR2
"
\/ 0

56 wherein each R' is independently hydrogen, a hydrocarbyl group having from 1 to 10 carbon atoms or a
halogen and R? is a hydrocarbyl group having from 1 to 10 carbon atoms.
Particularly suitable stabilizers include, for example, methyl p-toluene sulfonate, ethyl p-toluene sul-
fonate, methyl chlorobenzene sulfonate, and combinations thereof.

12



-made froma water extracted [err] nelt point novolac). Epoxy Resin F was a
“pol ygl ycidyl ether of a phenol/glyoxal condensation product having an
average 55 functionality of 4.2 and an _average EEWof 231. Epoxy Resin G
~was  a pol yglycidyl ether of a phERG-ZBPTALRYdr oxybenzal dehyde condensati on
‘product having an EEWof 204 and an average functionality of 3.5. Dihydric

. Phenol A fi bR LRRTOIP ety B erpioyed Inednl R Yuarty owRldP (N Qlua 13
EP ,o 23%&\?2 i%!ﬁ) erb&ﬁg‘?ﬁ, seffh%gdj oérr%(.: Zepescen?b r|weight based upoannthe w:ight of the epoxa;r
-4, 4" -1 sQREddMpbddRINE- bi s- 2, 6- di bronpphenol, a‘f so known ‘as

tetr abr onDR{eSdeRetRions et theXPdBhEnvbnton 2 itddhd: @s(3h @m@%orﬁ@b‘isﬂuduy@fx SHEEN)

Resi n- A afsatdd @R téfbokitss| Rbtinhs, ABEbsIRY SBHRE, mdidiigs, didt@orDérc3ulEtRAd ShdWaBotigl I I ed
63 g .(0.campd3itibsisumaysd subettitod which tanDeltyilolad HeRafdiudé) fvtixdrepidyBibend @ifidimdets nhe

T enper atwaved, afadwe roswoden Abrineof didbsntanohegraphité) esyhtadtio giverat @drtp haa abinbinavariser i al
had di ssieresed i nto the resin. The resin systemwas then degassed and 0.1 g
of 2- et hyl Eldctrivalt largihdtes e zoily memredtiiomr and of moe wlibe o subsirate. maiérial impsepnated wa's
10 t hen witbaceeblé resio cempositianivith @amryies|pty, of ahéledtrichzdndoetion maleriskyed Wit h

f1 uorogl i devitalkle gleeitjesh eondeqtieg malgrialssigolude. fop eyampley aMpYP.cPPeAsedih §EtvEV Yy a

t hi cknes$tvebf 1/8" (3.175 mq The nold was placed into an oven for 1 hour
at [err] aHy f9lopigg peemples sregliysiratiyg, gf the, kygniien ‘gilé’edl%lé’rPel GonsFRpd s fo limiting the
COVPA{gAfF‘WE‘ RPVERF"A: 15 56.87 g (0.209 hydroxyl equiv.) of Dihydric
Pheno i ich all of th rom ne atons were in the ortho position with
respect Fragll V\Pou - 'J'ea uren[Ee"{seb")vvas stirred into 50 g (0.238 epoxy equiVv.)

of Epoxy Rﬁt%i Metﬁbda&)r %ésuﬁ'l é]:ct jttlng%ljg%s; oF "(.Jrﬁcamspéiﬂ gr%rgyt Q%ageer%ien) éOJnUt ion
was degagsefofbithsmle-SbaQbr ?Ra‘s 6rié1s from the original usage with metals. The compact tension
20 test is now widespread in usage and is described in the J. Mater. Sci., Vol. 16, 2657, 1881. An individual

test piece is cut as an approximate 1" (25.4 mm) square from a flat casting usually of 1/8" (3.175 mm)
" thickness. A dovetail notch is cut into one edge, centered, about 1/4" (6.256 mm) in depth. Next, a razor
_ blade is inserted into this notch and tapped to produce a precrack. Two holes are then drilled adjacent to
~—  the dovetail as indicated in ASTM E-399, allowing the test piece to be pinned into position in the Instron test
25 machine. Extension of the sample now allows the force required to propagate opening of the precrack to be
measured, using a test speed of 0.02 inches/minute (0.0085 mm/sec.). This force is used in the equation
given in ASTM E-399, along with the required sample dimensions and actual precrack length, to calculate a
"stress intensification factor" Kq. This is then combined with the tensile modulus and Poisson's ratio for the
. material {0 give the value for Gjq, usually reported in ergs/cm x 108. A scale comparing typical values for
a0 Gy for various plastics and metals is given in reference Lee, L.H., "Physicochemical Aspects of Polymer
' Surfaces"”, K.L. Mittal, ed. Plenum Press, New York, N.Y., 1983.
o ‘The Tg was determined by Differential Scanning Calorimetry using a calibrated DuPont Instrument
- (Model No. 912 with a 1080 controller). Samples were run under a nitrogen atmosphere with a heat-up rate
.0f10°C per min. {0.1667 ° C/sec.).
_ Coesfticient of thermal expansion (CTE) was determined using a calibrated DuPont Thermal Mechanical
- Analyzer (Model No. 943 with a 1090 controller).
Decomposition properties were determined using a DuPont Thermal Gravimetric Analyzer (Model No.
951 with a DuPont 1090 controller).
Dynamic mechanical properties were measured on a DuPont Dynamic Mechanical Analyzer (Model No.
40 982 with a DuPont 1090 controller).

The following components were employed in the Examples and Comparative Experiments.

Epoxy Resin A was a polyglycidyl sther of a phenol-orthohydroxybenzaldehyde condensation product
having an EEW of 220 and an average functionality of 3.6.

Epoxy Resin B was the reaction product of a diglycidyl ether of bisphenol A having an EEW of 180 and

45 tetrabromobisphenol A wherein the bromine atoms were in the ortho position with respect to the hydroxyl
- groups. The resultant epoxy resin had an EEW of 430.

Epoxy Resin C was a phenol-formaldehyde epoxy novolac resin having an average functionality of 3.6
and an average EEW of 178.

Epoxy Resin D was a cresol-formaldehyde epoxy novolac resin having an average functionality of 8 and

50 an average EEW of 211. The epoxy resin melt viscosity at 150° C was 880 cs (880 mm%/s).

Epoxy Resin E was a phenol-formaldehyde epoxy novolac resin having an average functionality of 6,
containing less then 1 percent two functional monomer and having an average EEW of 185 (the epoxy was
made from a water extracted 91 ° C melt point novolac).

Epoxy Resin F was a polyglycidyl ether of a phenol/glyoxal ¢condensation product having an average

56 functionality of 4.2 and an average EEW of 231.

Epoxy Resin G was a polyglycidyl ether of a pheno-orthohydroxybenzaldehyde condensation product
having an EEW of 204 and an average functionality of 3.5.

Dihydric Phenol A was 2,2',6,6'-tetrabromo-3,3',5,5"-tetramethyi-4,4’-biphenol.
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et hylim dazol e was stirred into the mxture. The resin was then poured
into an alum numnold and cured as in Exanple 1. The results are given in
~ Tabl e 1. COVPARATI VE EXPERI MENT B 50 g%néo 116 hydroxyl equiv.) of Epoxy
“Resin B was heated to [err] 5FEPQ &R, hyl ene dianiline 25 (49.5 anine
hydrogen equiv.) was stirred there| n and then poured into an al um ni um

ol d. a% hlzc?ncEl%?l rl;g? lBevFr]éIsT éjgflo&ﬁﬁ’y%%g%ﬁﬁgp d%%ﬁ\gpt%hol la?é kgovtnoﬁs @trdﬁ%oﬁlsphlm

resul Exanpl e or

Compar at ive Experinent Tg [err] Dynam c Deconposition Tenperature [err]
- BEX. 1exAMPLE 1 220 365 Conp. Expt. A 190

315 3 Conp. Expt. B 160 310

EXAMPLE 58 g48)2278\ epod balingor EstxirRbsht A @8k bddd togi7¢ 4C 88eggstidvintp trefmater7esi
sol ut wanstibd BPQXY.2480 Jydrod bduiviyask IDihlydriet Hngriol Kethiin eaiB@B@g ¢he(tdmBtaluregdve. ) of a
55% seodouti Arer of mibutay, difel faloB¥neted bheolicrmatesialihas dissofe & BR the 9fin.hgwsissyHiet on of

- 2- et hyd iheni degasbd andn0.tig ok RisthlyFemetamtinidezoR0Gs gtiedd inte dhegnidurgh Eneyaixtppe 3i3s

f orruthat poredhistd as alvinigo Soldy whith Hag bserceprayed wipigrogligle it PraveRloSticlingy it 18 up
75 F. pibtiuse fcoednghstindsdhavied 8 dhickeass af HE) G ThempThe guidseasiaged it qneppn for B
" Pr epahew Ptdﬁocﬁaﬂdr%qa"ﬁlab%?ﬁa? e SsyEeieHve" B0/t i ngton Style 7628 gl ass
cloth was i nated with the varnish formulation of Exanple 2-Ain a
for&e&ﬁéﬂiplf‘ﬁ’&\/ YEr :ﬁH'MEr'\E@ﬁ er haV| ng a tot al length of 26 feet (7.9 neters)
wi t’h t & |rs
B. |n W |%CLII% égl{)r%ke atarns Rerb ﬁ\t (9{h012 feet

per ity gg‘h Nl u’?y “c‘l“"‘% 9\9?9 5 4 02 e GE SRR mlop sl ot
- na a13‘:‘§% r\fga§§ QHJ resi golutﬁr$ AiHgadsBP 8@ AL %d oc@iy-had a
resin m%f?\pltnﬁ& ol& |4gcp¥to re The resin was then poured into an aluminum mold and cured

v as in Example 1. The results are glven in Table I

COMPARATIVE EXPERIMENT B

50 g (0.116 hydroxyl equiv.) of Epoxy Resin B was heated to 150° C. 5.74 g of methylene dianiline
25 (49.5 amine hydrogen equiv.) was stirred therein and then poured into an aluminium mold. as in Example 1
and cured in an oven at 175°C for 2 hours. The results are given in Table I.

TABLE |

%0 Example or Comparative Experiment | Tg °C Dynamic Decomposition

Temperature °C

Ex. 1 220 365
SRR Comp. Expt. A 190 315
D088 .. . Comp. Expt. B 160 310

EXAMPLE 2

40" A. Varnish Formulation

1434 g (4.889 equiv.) of a 75% solution of Epoxy Resin A in methyl ethyl ketone
2339 g (4.614 equiv.) of a 55% solution of Dihydric Phenol A in methanol
7.532 g of a 5% solution of 2-methylimidazole in dimethylformamide

200 g of acetone
The varnish formulation had a viscosity of 18 seconds measured in a No. 2 Zahn cup at 75°F. The

formulation also had a gel time of 189 seconds at 171°C.

50 B. Preparation of Preimpregnated Substrate

Burlington Style 7628 glass cloth was impregnated with the varnish formulation of Example 2-A in a
forced air vertical treater having a total length of 26 feet (7.9 meters) with the first 19.5 feet (5.9 meters)
heated to 350°F (176.7°C) at a rate of 12 feet per min. (61 mm/sec.). The resin contained in the
impregnated glass cloth had a 136 second gel time at 171° C. The resultant impregnated cloth had a resin

% content of 39% by weight.

14



14~ EP 0 239 784 Bl C. Preparation of Lam nate Both unclad (no copper)
~and-one sided copper clad, 0.062" (1.57 nm thick |lam nates were pressed
from af orenenti oned prepreg. EigE% é%“ éf" (304.8 cmx 304.8 cm plies
were pressed into laninate form R %5@% foil was a 1-ounce (28.35 Q)
“zinc oxide treated material. The |am nates were pressed in a preheated
Wabash Ry pRgaraton 30@miratb176. 7 C) and 500 psi (3447 kPa) for 1 hour. The
unclad | ammmatetad—tHe foll owing properties: 1. Tg = 185 C. 2. Dynamc
deconposi tBoiuicRATI®r @bpkCanddbe sigéd dophdr erad ad.063" @571 iim), thibielamindts € @ery prebédd 3.
Deconposwinia@renwhivbed prépyegaEightary } 129\@r.8am60304B _m) Pies wed praesed b08misdtaflne (no
wei ght |Tos synperdtioil Mae arteduatd (28.39Hk) gteoxideadsitet aramaalwWie ldeihaesnvere grelssedph aci ng
3 (2™ x prbhyatqdSVabash(oresaipt IPA LK Q6.1 &rpnvcioe pe (MpOKR) font Boupr essure pot at 15 psi
(103 kPa) WHewangiaddereinatqad theSolloWigg propasties] after 1 hour post cure at [err] for
2 hours. AffgeT 18°Kours, the coupons were renoved, externally dried and

di pped i n2rRYNnein desamersitiontem YR WeDHH * Efrunt H3° 6N, 98 Hiefeec)-Each side of the 3
16 ’°cou§d??§°r0ﬁ9§'t"{"ﬁéﬁ'i"'ﬁyﬁ’s ct agr £ 89 mign r'ﬂ‘éY"%?rﬁoﬂéts?aQ'ﬁ N9I"eighdess): The resul ts
were repor TE‘G rQIRIVA PR o5 dete’m'“ed 'ﬁc"ﬁ’o il s"t H’r’s" H onegedFminge

number of & ﬂ?"awﬁﬂg °t¥ 1§3

Pa I
| . cure at%ab% Tbg rfg ‘f ?up Surs>e Lhe Cl
ani nat e Eﬁe@ 55 - gg o0, g”gf’
COVPARATI p %m at(o Q}égl}ft )Ner% de‘é’as
bl ended w4 b deld gewovs e J%&!?@Zs
10% sol ut Iﬂece la T A AN a amra@th(o MR 6.4ibs. b/ B120,840h). a corrp et e
sol ution occurred. The resultl ng honbgeneous corrp05|t|on was cured at 175 C
for 2 hoovpaaativE exedriient ®0 m nutes. Physical properties of the final
_ cI earzocastl Nng 1S reported in Table I1.
5.140 g (0.0243 equiv.) of Epoxy Resin D was blended with 6.615 g (0.0243 squiv.) of Dihydric Phenol
B and 0.100 g of a 10% solution of benzyldimethylamine (BDMA) -at 175° C until a complete solution
aoccurred. The resulting homogeneous composition was cured at 175°C for 2 hours and 230°C for 90
minutes. Physical properties of the final clear casting is reported in Table II.
25

COMPARATIVE EXPERIMENT D

4.981 g (0.02798 equiv.) of Epoxy Resin C, 7.683 g (0.0282 equiv.) of Dihydric Phenoil B and 0.100 g of
BDMA were blended and cured as described in Comparative Experiment C. Physical properties of the final
30 clear casting is reported in Table Il

EXAMPLE 3

T _ 5.838 g (0.0328 equiv.) of Epoxy Resin C, 9.221 g (0.0332 equiv.) of Dihydric Phenol A and 0.100 g of a
.-~ 35 '10% solution BDMA were blended and cured as described in Comparative Experiment C. Physical
' properties of the final clear casting is reported in Table Il.

- EXAMPLE 4
40 5.662 g (0.0278 equiv.) of Epoxy Resin G, 7.716 g (0.0278 equiv.) of Dihydric Phenol A and 0.108 g of a
10% solution BDMA in methanol were blended and cured as described in Comparative Experiment C.
Physical properties of the final clear casting is reported in Table II.
EXAMPLE 5
4.618 g (0.02496 equiv.) of Epoxy Resin E, 6.958 g (0.0250 equiv.) of Dihydric Phenol A and 0.100 g of
a 10% solution BDMA were biended and cured as described in Comparative Experiment C. Physical
properties of the final clear casting is reported in Table Il

s0 EXAMPLE 6

5:425 g (0.0235 equiv.) of Epoxy Resin F, 6.520 g (0.0235 equiv.) of Dihydric Phenol A and 0.100 g of a
10% solution BDMA were blended and cured as described in Comparative Experiment C.Physical prop-
erties of the final clear casting is reported in Table .
55
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25 COMPARATI VE EXPERI MENT D 4.981 g (0.02798 equiv.) of Epoxy Resin C
7.683 g (0.0282 equiv.) of D hydric Phenol B and 0.100 g of BDVA were

bl ended and cured as described in Conparative Experinent C. Physical
properties of the final 30 ci®glsg38dbpg is reported in Table Il. EXAMPLE 3
5.838 g (0.0328 equiv.) of Epoxy Resin C, 9.221 g (0.0332 equiv.) of

D hydric Phenol A and 0.100 g of a 35 10% solution BDVA were bl ended and
cured as described in- ConparativeAgbeperi nent C. Physical properties of the

final clear casting is reported in Table I1. EXAVPLE 4 40 5.662 ¢

(0. 027 ' y 5 1J B hydric
Phenol ) g&‘ﬁ%&?s ITSt(?'gAr? B i %’ématﬂﬁag?&f%ﬁ ended and
cur ed ! Hre—BxperHert—c—hysteat—preperiies of the
final regﬁ?{Ped ir?sq'flé‘bl d 1157 ExaMPLE 5'%35°4. 618| g (0. 02496
equi v. Resi n E,2 . 208] g €0, 0230 yrv.) of Ei: y(éiri ¢ Ppenol A and
0. 100 o sol uti on,, J\,er: o erjde 16aléd cur ed .descriped in
C%)npar tiv gl | gent CJ si paly propdgrt&s of |the fi4 cl eal casting is
reported in EF 50 MPLE | 3£)425 940(.(3 0P35 eqiiyve) of Epoxy Resin
F, 6.5 I quilv ) o hydr i c—Phenol—-A—-anrd—0—100—g-of——8 10%

’ . =T 7 el J, AN A
sol ut i ofiThBDIvEs Yraritoniis wpriied anielinteshienvalye ofdkashont flgw quvareesiRd A 4Ngi ve Experi ment
C. Physi é&Y"aP\"‘tfﬁa“ 10| @ainglp op  Diffpreplig| Scapning Calodmetery j s r eported in Table II.
55 15 2The glass transition temperature is reported from the pe:':lk of the damping cur\{e which is
. recorded from the resonance data on a dynamic mechanical spectrometer heating at a rate of
3° C/minute (0.05* C/s).
3The glass transition temperature is from the onset of the storage modulus curve which is
recorded from a dynamic mechanical spectrometer heating at a rate of 3 ° C/minute
(0.05°* C/s).
¢The value reported is the temperature at which 50% of the storage modulus is lost as
recorded on a dynamic mechanical spectrometer heating at a rate of 3° C/minute (0.05° C/s).

25 Claims

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A composition comprising
30 . (A) at least one of

35

40

46

50

55
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“EP 0 239 784 Bl TABLE Il Exanple or Comp. Expt. Tg (DSC)[err] Tg (DMA)2
Tg (DwA) 3 El evat ed Tenperature Mechanical Strength[err] Ex.3

lerr err 157 err] Ex.4 err

e %err} %err} '[E@r(?f39|59.4§1 [ ! [err] [[err]]
lerr] [err] Ex.6 [err] 232 C [err]
[err] 10 Conmp. Expt CrasLen 159 C [err] [err]

- [err] Comp. Expt. D [err] [err] [err] [err]
“[err] The HH 5 qrted—as—jhe—inf or—yatrte—oft he heat

C

“flow cur ham € OMaE [ 6 QW‘ nJ:'ﬁ“}i:leg E PP £ o et | al

- Scanning _Calorineter. 2The glass |transitipn tenmperdalff 2 PP fed from

t he peakj of thegesdanpi ng ¢urtse@hijchi1d8sCr ecornded frjom t heesr6sonange data on

a dynanijc nmechafk¢al spe¢t ra08t¢ er] h&dttng| at208° ¢ atje of 317CCmi nut ¢ (0. 05

C/s). 3The gl as&xbransitiorRPehpgrali® € i p 2091 t e onsdt0°6f the|storage

~ nodul us curve wEk€h is recdded flr of2aCdypar@i!® Greqhani c&% Spectr gret er
heating jat a GoBP@EC [ er ]/‘n”?rﬁut 6 (F7é’r'F]/ 5) 160t r ]| The véﬁoug repoffted is the

- tenperatlure &emafein® 5004 of 41 He dt of%29E mbduML i d | ost "Ysrecorded on a

dynam ¢ nembgRistahsiimp 8Gbgonseisatie iffétioh Rueat tha héahtidy dfve feebiidd duringut e (0. 05

C's). 25 a@mniRcdd abiorErhitute énheDiffeddntia StangingOadrin@®t.i Nng St at es: BE, CH, DE,

FR, GB, | Tihe bless tishsitiobeniberaivedomepmsd trono the @erkf the damgpir@@urve which(i®) at | east one

of ?35 40 +Hoorded from the resonance data on a dynamic mechanical spectrometer heating at a rate of

3° C/minute (0.05° C/s).

3The glass transition temperature is from the onsst of the storage modulus curve which is

recorded from a dynamic mechanical spectrometer heating at a rate of 3 ° C/minute

(0.05° C/s).

4The value reported is the temperature at which 50% of the storage modulus is lost as

recorded on a dynamic mechanical spectrometer heating at a rate of 3 ° C/minute (0.05° C/s).
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"'.-5'0 55 16 EP 0 239 784 B1 TABLE Il Exanple or Conp. Expt. Tg (DSC)[err]
- Tg (DwR) 2 Tg (DMA) 3 El evat ed Tenperature Mechanical Strength[err] Ex.3

[err] [err] [err] [err] Ex.4 [err]
“lerr] [err] [@?9]23%%’4531 [err] [err]
~[err] : [err] Ex.6 [err] [err] [err]

10 muias r
%::H Conp. E})(Bttléasﬁ)negﬁ)&p resﬁgﬁisgﬁted by the[ fgllro&viﬁﬁ Fokmulas 1, Iit, gl£ I?i'\ﬂn Vi [er[]err]

" The glass transition is reported as the inflection value of the heat flow
curve recorded during a dynam c scan 10 U mnute on a Differenti al
"Scanning Cal orineter. 2The gl ass traré{iti on tenperature is reported from
- the peak of the danping curve whigh~$ 15 recorded fromthe resonance
data on a dynam ¢ nmechani cal spectrqmeter heatinggat a rate of 3 C/minute
(0.05 C's). 3The glass transition tenge~aklire isdromthe onset of the
storage nodul us curve which is recordgd froma _dynam c nechani cal
speceroneter heating at a rate of [erf®/m nth\([ rr]/s). 4The val ue
reported is the tenperature at which % of the i%g[_age nodul us is | ost as
a

recorded on a dynam c nechani cal spectronmeter healing at a rate of
[err]/minute (0.05 C/s). 25 Caims © ) )
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~Caims for the follow ng Contracting States:
NL, SE 1. A conposition conprising 30
. 50 55 16

follow ng formulas I, 1]

.T [err] 55

10

15

- 80

NSRRI

FORMULAII

45

50

56

BE, CH, DE, FR GB, IT, LI

(A) at |east one of 35 40 45
EP 0 239 784 Bl ( f. one epoxy resin represented by the
H’ (\/539\7%%?31VI [err] 35

EP 0 239 784 Bl

1

o

EP O 239 784 Bl 0
m a
2, S
™
m . T G’—C?— m
= /_}\5 L F &
N
/,———-j? o— 0— m o— ~] —
/"'“‘\f & M
I~y ~—
! — O— M
m o
\\“F’// _ M
o
F—O— A 5?
/m o O
Q C—Q— =
N o
as
n 5 &
O—0 —m O
) 2
S? S
2 T—0— M/
s /M
m
—0—m
/M

AR



“['err] 55 EP O 239 784 Bl [err] wherein each A" is independently a

- di.val ent hydrocarbyl group having from1l to 12 carbon 45 at ons,
-S, -S$S-, -SO, [err] -CO or -0-; gacJ; fBruls represented by the formula 0
1 err] 55 each B' is represented 'B'§/°12ﬁ #6P EP 0 239 784 B1 0 [err]
10 15 each B" is represented by the fornula 20 25 each R is independently
hydr ogen or an al kyl group having from1l to 4 car bon atons; each Qis

i ndependently hydrogen or a hydrocar byl gromp having from1 to 10 carbon
atons; each R is /

o

/

0 —-CH-C —
|
R

10

b

;

15

A’-B”-0

y

25

-CH2-O-B” ‘{ A’-B,>

l
R

30

OH

CHy-C

. 35

40

FORMULA III

50

55

2 ) O
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_independently hydrogen, a hydrocarbyl or hydrocarbyl oxy group having from1

.-to 10 carbon 30 atons or a halogen; mhas a value of n-1; mM has a

value of n'-1; ni' has a value of n"-1 vglereby each of m m and nm' has at

"~ l.east the value zero; each n, ER 0 237784 1independently has a value from zero

to3; q has a value fromzero to 4; each y independently has an average

“value from1l to 5; y' has an average value of fromzero to 3 and each z and
z' independently s a value fromzero to 3; 35 (2) the reaction

~ product of (@)-'atC.Pea'sFQone epoxy resin as defined in conponent (A-1) and

- 40 45 50 55 ¢y —EPD 2390784 Bl b) at |east one dihydric or polyhydric

phenol represented by the following formulas VIl, Vil or Ix FORMULA VI OH
10 [err] FORMULA SRI1 25 [err]

30 FORMULA (11) 39

(]
1 jas)
> a O o
10 ﬁ ) g. o< /%
5 Oo—Q—@M o— & o
[~ ] 1
z = = o— &
o C'J O P
. N 2 o 2
2 2 :
M >
5 o
5 Q— 0 —
25 E
S
_ (o] o
30 ~ 1
o as
.'35.'2 cl_)___m o/
' < foe) V4 ~
“ 1 o &)
D - o—MA N )
- &5 OQ@—0—mn Q
40 g m m
c ¥

wherein each A’ is independently a divalent hydrocarbyl group having from 1 to 12 carbon
45 atoms, -S-, -8-8-, -80-~, -S0;-, -CO- or -O-;
each B is represented by the formula

0
\
HoC — C|-CH:-0
R

50

(R')g

§5

each B' is represented by the formula

’ A A



‘[err] wherein Ais a divalent hydrocarbon group having from1l to 12 carbon
atons, -0-, -S, -S-S, -SO, [err] or -CO; each Y is independently

hydr ogen, a hal ogen or a hydrocarby or hydrocarbyl oxy group having from1l
to 10 carbon atons; each Ais in&gﬂ’e?ﬁ?e-’ﬁ%‘lw a dival ent 50

hydr ocarbon group having from1l to 6 carbon atons; each Y' is independently
hydr ogen, a hydrocarbyl or hydrocarbyl oxy groupbhavi ng from1l to 10,
preferably from1l to 4 carbon atons, a hal ogen a*om or a hydroxyl group;
and n has a value of 0 or 1; and whegei 0 ne (A-2-a) and (A-2-b) are
present in quantities such that the Qari b‘F@p'ﬁ'é'h'S & hydroxyl groups to
epoxi de groups is from0.01:1 to O.Sll; or 5!5 (3) mxtures

t hereef; and 22 * C L M S EP R 239 784 Bl (B) at |east one
hal ogenat ed di hydric phenol represented by the follow ng fornulas X, Xl or

X1 FORMULA X OH 10 [err] 20 FORMULA Xl OH
OH 25 [err] 35 FORMULA
C].i 10

(R')s

15
each B" is represented by the formuta

R | (R")y

25

each R is independently hydrogen or an alkyl group having from 1 to 4 carbon atoms; each Q is
independently hydrogen or a hydrocarbyl group having from 1 to 10 carbon atoms; each R’ is
. independently hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 10 carbon
30 atoms or a halogen; m has a value of n-1; m’ has a value of n’-1; m" has a value of n"-1 whereby
each of m, m" and m” has at least the value zero; each n, n” and n" independently has a value
from zero to 3; q has a value from zero to 4; each y independently has an average valus from 1
to 5; v’ has an average value of from zero to 3 and each z and z' indspendently has a value from
i zero to 3; '
©..85 (2) the reaction product of
' (a) at least one epoxy resin as defined in component (A-1) and

40
45
50

55

. | LN O A A



40 [err] so wherein A, A", Y, Y and n are as defined above; each X
‘i s a hal ogen; and wherein conponents (A) and (B) are present in quantities
. such that the ratio of phenolic hydroxyl groups to epoxide groups is from
0.7:1 to 1.1:1; characteri zed %@oéﬁ$7 hg as at |least a portion of
~.conponent (B) a hal ogenated di hydri c phenol wherein at |east 5 weight
percent of 11 NRLRGRNARIAE RBARALbrcnd] SRTBARAT! nd Bhoniodornllad OE viREa |
~position withyrespect to the hydroxyl groups. 55 2. A conposition of C aim
1 wherein conponents (A) and (B) are present in quantities such that the
rati o of phenolic hydroxyl groups to epoxide groups is fromO0.85:1 to 1:1;

andg a stabiliz;gggggaggggé of a stabilizer represented by the fornmula 23
EP 07239 784 B [err] wherein each [err] is independently

hydr ogen, a hydrocarbyl group having from1l to 10 carbon atonms or 15 a
hal ogen, and R2 is a hydrocarbyl group having from1l to 10 carbon atons is
"~ present; characterized in that;at |east 30Hwei ght percent of the hal ogen
atdfs present in conponent (B) are in thelneta position with respect to the
hydr oxyl groups. 3. A conposition of C g2 wherein conponents (A) and (B)
are present in quantities such that t u"h\\i 20 of phenolic hydroxyl
groups to epoxide groups is frogtp.' { J95=1ggand said stabilizer is
present in an anmount of from 0.001 to QQ pefdent by wei ght of the weight of
conponent (A); characterized in that at st 50 wei ght percent of the
hal ogen atons present in conponent (B) are in the nmeta position with
respect to the hydroxyl groups.

U

FORMULA VIII
OH OH
25
()4 (1) (X)e
FORMULA (IX)
:'.--..:35' : . ’
m o on
“ (A")a —@- (A")n
() (X)e (X'

45

wherein A is a divalent hydrocarbon group having from 1 to 12 carbon atoms, -O-, -S-, -8-S-,
-80-, -80:-, or -CO-; each Y is independently hydrogen, a halogen or a hydrocarby or
hydrocarbyloxy group having from 1 to 10 carbon atoms; each A" is independently a divalent

50 hydrocarbon group having from 1 to 6 carbon atoms; each Y’ is independently hydrogen, a
hydrocarby! or hydrocarbyloxy group having from 1 to 10, preferably from 1 to 4 carbon atoms, a
halogen atom or a hydroxyl group; and n has a value of 0 or 1; and whersin components (A-2-a)
and (A-2-b) are present in quantities such that the ratio of phenclic hydroxy! groups to epoxide
groups is from 0.01:1 to 0.5:1; or

65 (3) mixtures thereof; and

2 A ) O 001



-25. 4. A conposition of Caim1 or Caim2 wherein conmponent (A) is

- conmponent (A-1) represented by formula | or 11 wherein Q R and R are

. hydrogen; g has an average val uEP%f 3559“39' 1 to 2 and conponent (B) is
represented by formula Xl whereln AR LB val ent hydr ocar byl group havi ng

from1l to 6 carbon atons, and each X is bromne. 30 5. A conposition of

Caim1l or @ Ridastdnd\hidgBhaibd YRRIPASHo! rophbschiSd BPIRD NG ferAvuidg xneprasent ed by
“formila IIl wherein A has from1l to 4 carbon atons and each Rand R is

“hydrogen and conponent ggRMut.R %epPresented by formula Xl wherein Ais a

di val ent hydrocar byl g;gup—h'av‘?ng from1l to 6 carbon atonms and each X is
bromne. 35 6. A conposition of Caiml or Caim2 wherein conponent (A)
is conponent (A-1) represented by fornmulas IV or V wherein each Q R and R
i s hydrogen and conponent (B) is represented by f@dnula XI wherein Ais a
di val ent hydrocarbyl group having fronl to 6 carbpn atons and each X is
brom ne. 7. A conposition of Caiml1l or Claim?2 rein conponent (A) is
conp¥nent (A-1) represented by 40 formul a srein each Qand R is
hydr ogen and conponent (B) is repr'ese%qﬂtb erein Ais a
di-val ent hydrocar byl group having fro atoms and each X is
brom ne. 8. A conposition of anyone of d ains [#Rer ei n conponent (B) is
2,2 ,6,6" -tetrabrono-3,3",5,5 - tetramethyl -4, 4" -Dbi phgnol or

2,2 ,6-tribromo-3,3 ,5,5 -tetra-nethyl -4, 4" -bi phenol or

4, 4' - et hyl ene- bi s-3,5- 45 di brono- -2, 6-di met hyl phenol, or m xture
thereof and said stabilizer is nmethyl p-toluene sulfonate. 9. A conposition
whi ch conprises (1) a conposition of any one of Clainms 1-8 and (I1) a
catadpytic quantity of We catal yst for effecting the reaction

bet ween conponents (I - =B). 50 10. An electrical |amnate prepared
fromone or nore |ayers of a substrate inpregnated with a conposition of
Claim9. Cains for the following Contracting States: AT, ES 55 1. A nethod
for preparing a conposition sai dggonposition conpriggi ng (A at |east one of
.o 25

|
N . N
(Y)3 (A)n ] (Y)3
X v X

% FORMULA XII

- OH OH

40 | |

(A")n /f\ (A")n
X

45

X (Y')3 (Y')4 ! (X'

50 wherein A, A", Y, Y’ and n are as defined above; each X is a halogen; and
wherein components (A) and (B) are present in quantities such that the ratio of phenolic hydroxyl
groups to epoxide groups is from 0.7:1 to 1.1:1; characterized by employing as at least a portion of
component (B) a halogenated dihydric phenol wherein at least 5 weight percent of the halogen
atoms present in component (B) are in the meta position with respect to the hydroxyl groups.
&5
2. A composition of Claim 1 wherein components (A) and (B) are present in quantities such that the ratio
of phenolic hydroxyl groups to epoxide groups is from 0.85:1 to 1:1; and a stabilizing quantity of a

stabilizer represented by the formula
& AR O R
* C L ] S *



EP 0 239 784 Bl (1) at |east one epoxy resin represented by the foll ow ng
formulas I, I, IIl, IV, Vor VI [err] 45 C ) 55 EP 0 239 784 Bl [err]

EP 0 239 784 Bl [err] EP O [err] each B' is represented b
the formula  EP 0 239 784 Bf%ﬁg%arg]%%“%]] y

FORMULA XV.

O

wherein each R! is independently hydrogen, a hydrocarby! group having from 1 to 10 carbon atoms or

16 a halogen, and R? is a hydrocarbyl group having from 1 to 10 carbon atoms is present; characterized in

) that;at least 30 weight percent of the halogen atoms present in component (B) are in the meta position
with respect to the hydroxy! groups.

3. A composition of Claim 2 wherein components (A) and (B) are present in quantities such that the ratio
~20 of phenolic hydroxyl groups to epoxide groups is from 0.9:1 to 0.95:1; and said stabilizer is present in
an amount of from 0.001 to 10 percent by weight of the weight of component (A); characterized in that
at least 50 weight percent of the halogen atoms present in component (B) are in the meta position with
respect to the hydroxyl groups.

25 4. A composition of Claim 1 or Claim 2 wherein component (A) is component (A-1) represented by
* formula | or II wherein Q, R and R' are hydrogen; g has an average value of from 0.1 to 2 and
component (B) is represented by formula Xl wherein A is a divalent hydrocarbyl group having from 1 to

6 carbon atoms, and each X is bromine.

30 5. A composition of Claim 1 or Claim 2 wherein component (A) is component (A-1) represented by
formula Hi wherein A’ has from 1 to 4 carbon atoms and each R and R’ is hydrogen and component (B)
is represented by formula Xi wherein A is a divalent hydrocarbyl group having from 1 to 6 carbon
atoms and each X is bromine.

"~ '35 6. A composition of Claim 1 or Claim 2 wherein component (A) is component (A-1) represented by
" formulas IV or V wherein each Q, R and R’ is hydrogen and component (B) is represented by formula
Xl wherein A is a divalent hydrocarbyl group having from1 to 6 carbon atoms and each X is bromine.

~ 7. A composition of Claim 1 or Claim 2 wherein component (A) is component (A-1) represented by
40 formula VI wherein each Q and R’ is hydrogen and component (B)-is represented by formula XI wherein
A is a divalent hydrocarby! group having from 1 to 6 carbon atoms and each X is bromine.
8. A composition of anyone of Claims 4-7 wherein component (B) is 2,2,6,6-tetrabromo-3,3',5,5™
tetramethyl-4,4'-biphenol or 2,2 6-tribromo-3,3',5,5-tetra-methyl-4,4-biphenol or 4,4-methylene-bis-3,5-
45 dibromo-~ -2,6-dimethylphenol, or mixture thereof and said stabilizer is methyl p-loluene sulfonate.

9. A composition which comprises () a composition of any one of Claims 1-8 and (ll} a catalytic quantity
of at least one catalyst for effecting the reaction between components (I-A) and (I-B).

50 10. An electrical laminate prepared from one or more layers of a substrate impregnated with a composition
of Claim 9.

Claims for the following Contracting States : AT, ES

85 1. A method for preparing a composition said composition comprising
(A) at least one of

8 AU
* [ L M S *



10 15 each B' is represented by the fornmula 20 25 each R is independently
hydrogen or an al kyl group having from1 to 4 carbon atoms; each Qis
-independently hydrogen or a hydrocar ggoup having from 1l to 10 carbon
“atoms; each R is independently B} ?t% 'a hydrocarbyl or hydrocar byl oxy
group having from1l to 10 carbon atons or a hal ogen; m has a value of n-1;
m has a vaI “@ Qloall onele oQJ DR %séﬁ?e}i%? u%ffoqumdLroW%?aQ‘EWIIH,%Q Vor VI each
of m ni has Peast tﬁe val ue zero; n, n and n

independ'ently has a vaI ue fromzero to 3; q has a value fromzero to 4;
each y independently has an average v%‘ue froml1l to 5; y' has an average
value of fromzero to 3 and each z and@z' independently has a value from
zero-to 3; (2) the reaction produch ~6f|(a) at |east one epoxy resin as
defined in conponent (A-1) and 40 45~\50 55 6~~~~~ e EP
0 239 784 Bl b) at |east one dihydric wr—pd yhydr@: phenol represented by
the followwng fornulas VII, Vil or IXBI_:‘;O?I\/ULA M

I - o— &
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OH 10 [err] wherein Ais e di val ent hydrocarbon group having from1l to 12

" carbon atoms, -O, -S-, -S$ S, -SO, [err] or -CO; each Y is independently

- FORMULA XI 25

hydr ogen, a hal ogen or a hydr a(r%%l hydrocar byl oxy group having from1

. to 10 carbon atons; each A" is in pen(?ently a di val ent hydrocarbon group

- having from1 to 6 carbon atons; each Y' is independently hydrogen, a 50

" hydrocar byl or hydrocarbyl oxy group having from1l to 10, p{daferably froml

to 4 carbon atons, a hal ogen atom or a hydroxyl group; and h hkgs a val ue of

0 or 1; and wherein conmponents (A-2-a) and (AxXP-b) are pregent=i

quantities such that the ratio of phenolic hydro%yl gr S to poxi de

graups is from0.01:1 to 0.%nl; or (3) m x0T gsS~kher a Gﬁ EP 0 239
y

- 784 Bl (B) at |east one hal ogeny ed di hydric phegol present ed t he
fol | owi ng formﬂoas X X MOQNULA X OH j_O\[%rr] 20 M

OH FORMULA I | OH\"'/ OH 40
B F—O— M F—OQ
M

?

n
B-

/w9

|

{
(=)

—Q
. & T—Q— A
~— 5
o
*—Q— A &
2 on
. R s &
) ©C— g
& N
o
w8 35
S - o
C.) \mi-/E'.
30 =O' /""\
| B S—O— m
_ = * m
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e
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FORMULA II
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50 wherein A, A", Y, Y and n are as defined above;, each X is a
hal ogen; by m xi ng conponents (A) and (B) in quantities such that the ratio
of phenolic hydroxyl groups to e péiﬁgﬁ gégg’lps is from0.7:1to 1.1 :1 said
met hod bei ng characterized by engl y 5 at | east a portion of conponent
(B) a hal ogenated di hydric phenol wherein at |east 5 weight percent of the
hal ogen atons present in conponent (B) are ingthe neta position with
respect to the hydroxyl groups. 55 2. A conp@ition of Claim1 wherein
conponents (A) and (B) are m xed in quantit)é% such that the ratio of
" phenol i ¢ hydroxyl groups to epoxide grouf isl from0.85:1to 1:1; and a
stabilizing quantity of a stabilizer repr e%nt ed ‘Qy the fornmula 31 EP O
239 784 Bl FORMULA XV. 5 [err] wherein each ﬁl—rs i ndependently hydrogen, a
hydrocar byl group having from1 to 10 carbon,dtons or 15 a hal ogen, and
R2 is a hydrocarbyl group having from1 to 1@ carbon atons is present;
characterized in that at |east 30 wei ght perdent of the hal ogen atons
presefit in conponent (B) are in the neta posigion with respect to the
‘hydr oxyl groups. 3. A nethod according to/gh_gmasv\herei n conponents (A)
and (B) are mxed in quantities such that ratd o of phenolic hydroxyl
groups to epoxide groups is from0.9:1 to O.G.B: 1; and said stabilizer is
presegt in an amount of from0.001 to 10 pergent by wei ght of the weight of
conpenent (A); characterized in that at |easly 50 wei ght percent of the
hal ogen atons present in conponent (B) are i#fthe nmeta position with
respect to the hydroxyl groups. 25 4. A nethod e cor di ng to anyone of
Clains 1 to 3 wherein conponent (A) is ce’ﬁ):aﬁ[\(A- 1) represented

= 20

25

30

OH

|
B ~< A-B } A’-B”-0 << CH2-C-CH2-0-B” 4+ A’-B

R

T35

40

45

FORMULA III

60

55

7 ‘) O YR



by formula | or 11 wherein 0, R and R are hydrogen; g has an average val ue
of fromO0.1 to 2 and conponent (B) is represented by formula XI wherein A
- is a dival ent hydrocarbyl gro ‘F%ﬂn Jom 1 to 6 carbon atons, and each X
is bromne. 30 5. A nethod acto gﬁto anyone of Clains 1 to 3 wherein
conponent (A) is conponent (A-1) represented by fornmula Il wherein A" has
froml to 4 carbon atons and each R and R is hydrogen and conponent (B) is
‘represented by forﬁﬁul a XI wherein Ais a divalent hydrocarbyl group having
from1l to 6®hr-boma-t—erm and each X is bromne. 35 6. A nmethod according to
anyone of Cl?n;s Hta Inwherei n conponent (A) is conponent (A-1)
. repyesented Dy forhul as IV or V wherein each Q R and R is hydrogen and
conponent (B) is ﬂépresent ed by formula XI wherein Ais a divalent
hydrocar byl gr oupcbavi ng from1l to 6 carbon gtons and each X is brom ne. 40
7. A hod according to anyone of Clains 1o 3 wherein conponent (A) is
conponept (A-1) rEpresented by fornmula Vi rein each Q ange@R is hydrogen
andeconponentri(B) Ys represented by forMmala KI wherein A isqé di val ent
hydr ocey byl q.be-upcbrawrtq from1l to 6 carboh ato and eaclh X is brom ne. 8.
A neth accordin o anyone of Clains 4-7 \fvﬁe_r'er n conponeqti (B) is
2,2',6 -tetrabr%o 3,3,5 5 - 45 tetraﬁtethyl 4, 4" -bi pblen.ola:or
2 2' 6Q ri brono-3 55'-tetra nmet hyl - 4, 4- pp phenol or

rr%thyl ene- b|§>3 5- di brono- -2, 6-dinet hyl phenol, or mm'ure t her eof
and said stabilizer is methyl p-tol uen® sul fonate. 9. A nmetRdd for
preparing a corrpoa‘.ltr on whi ch method ¢anprises mxing (1) a 'corrposr tion of
any one of @m—msd.-& and (I11) a catal‘ytrcntrty of at | &st one
catal yst for ff:%r Lng Ahhe reaction betweg corrponents (I-A) and

(1-B). 10. d fOr prepssing an el & Ne met hod
conprising inpre ting on orXnore Iayers QH-G substrate Wi th a conposition
of Caim9. 55 EP 0 239 78« Bl

= —0O— I
25 .

=
(2
-

= g l

30 é o

&

Q on
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RS &) O— K

= | s
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o A o’ N
.2 9-o-—ma ~ )
P~ —0O0—m Q o

(< A ]

) M i

=
45 wherein each A’ is independently a divalent hydrocarbyl group having from 1 to 12 carbon

atoms, -S-, -S-8-, -80-, -S0z-, -CO- or -O-;
each B is represented by the formula
60 0
/' \
H2C — ('3—632-0
R
55 (l [} ) 4

each B’ is represented by the formula
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~ Revendi cati ons Revendl cati ons pour |les Etats contractants suivants: BE, CH,
DE, FR, GB, IT, Li, NL, SE 1. Conposition conprenant (A) au npins Iun parm
-10 15 20 25 30. SO 36 40 45 50 55 33

IDLj 111l vilc LM EBPPZPRF8&H B (1) au noins une resine 6poxy
repr6sentse par iune des formules 1, II, IIl, IV, Vou VI 0 :n~~~~~ cl O

- 10 , S O | O

\ ~~~C 0

0 —Cﬂz-f'.! —CHj

g

(R')s

16
' each B" is represented by the formula

=

(R*)y
2
each R is independently hydrogen or an alkyl group having from 1 to 4 carbon atoms; sach Q is
independently hydrogen or a hydrocarbyl group having from 1 to 10 carbon atoms; each R’ is
independently hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 10 carbon
atoms or a halogen; m has a value of n-1; m’ has a value of n'-1; m" has a value of n"~1 whereby
30 each of m, m" and m" has at least the value zero; each n, " and n" independently has a value
from zero to 3; g has a value from zero to 4; each y independently has an average value from 1
to 5; y' has an average value of from zero to 3 and each z and z' independently has a value from
zero to 3,
, o (2) the reaction product of
. .35 (a) at least one epoxy resin as defined in component (A-1) and

45
50

56
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b) at least one dihydric or polyhydric phenol represented by the following formulas Vil, VIl or
IX
FORMULA YIT
5 _—
OH
10 '
(Y)e OH
15
- FORMULA VIII
______ OH OH
25 .
(Y)e (1) (Y)e
‘30
PORMULA (IX)
a5 OH
(') (X*)e (r')q
45
wherein A is a divalent hydrocarbon group having from 1 to 12 carbon atoms, -O-, -S-, -8-S-,
-S0-, -80,-, or -CO-; each Y is independently hydrogen, a halogen or a hydrocarbyl or
hydrocarbyloxy group having from 1 to 10 carbon atoms; each A" is independently a divalent
hydrocarbon group having from 1 to 6 carbon atoms; each Y' is independently hydrogen, a
50 hydrocarbyl or hydrocarbyloxy group having from 1 to 10, preferably from 1 to 4 carbon atoms, a

halogen atom or a hydroxyl group; and n has a value of 0 or 1; and wherein components (A-2-a)
and (A-2-b) are present in quantities such that the ratio of phenolic hydroxyl groups to epoxide
groups is from 0.01:1 to 0.5:1; or

(3) mixtures thereof; and

a0 ATO) 0 )
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_ e3 30m55 ~ ~ ~ ~ ~ ~ SO ¥ e mi1l
u i i N 35- ~~ e e C
-- S EP 0 239 784 Bi 9*
01k 10 L9t s EP 0 239 784 B1 1 15
il 25 30 4
o 45 (B) at least one halogenated dihydric phenol represented by & TcTrd“wTrgfgrg\‘mHS‘@Xl 40x1b-
55 FORMULA X
OH
10 h\
16 X
— 20 FORMULA XI
25 OH OH
(Y)s (A)n (Y)3
30
X X
%
FORMULA XII
- OH OH
40 | |
(A")n (A" )n
45
X '
X (Y')3 (Y')4 (Y')a
50 wherein A, A%, Y, Y’ and n are as defined above; each X is a halogen; by mixing components (A) and
(B) in quantities such that the ratio of phenolic hydroxy! groups 1o epoxide groups is from 0.7:1 to
1.1 :1 said method being characterized by employing as at least a portion of component (B) a
halogenated dihydric phenol wherein at least 5 weight percent of the halogen atoms present in
component (B) are in the meta position with respect to the hydroxyl groups.
65

2. A composition of Claim 1 wherein components (A) and (B) are mixed in quantities such that the ratio of
phenolic hydroxyl groups to epoxide groups is from 0.85:1 to 1:1; and a stabilizing quantity of a

stabilizer represented by the formula
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0 40 FORMULA 4%V. dans | esquel |l es chaque A" est

“i ndépendamrent un groupe hydrocarbyl e dival ent conprenant de 1 a 12 atones
de carbone, -S-, -SS-, -SO, -SX2-, -CO, QU -0-; chaque B est represent6
~par la fornmule so0 Hsc 71?CRI..O0 55

(3'5)4 chaque B' est repr6sent6 par la formule 37

o

(R1)s S-0R2

10 n

0

wherein each R! is independently hydrogen, a hydrocarbyl group having from 1 to 10 carbon atoms or

15 a halogen, and R? is a hydrocarbyl group having from 1 to 10 carbon atoms is present; characterized in
that at least 30 weight percent of the halogen atoms present in component (B) are in the meta position
with respect to the hydroxy! groups.

3. A method according to Claim 2 wherein components (A) and (B) are mixed in quantities such that the
—t ratio of phenolic hydroxyl groups to epoxide groups is from 0.9:1 to 0.95:1; and said stabilizer is
present in an amount of from 0.001 to 10 percent by weight of the weight of component (A);
characterized in that at least 50 weight percent of the halogen atoms present in component (B) are in

the meta position with respect to the hydroxyl groups.

25 4. A method according to anyone of Claims 1 to 3 wherein component (A) is component (A-1) represented

B by formula | or Il wherein Q, R and R’ are hydrogen; q has an average value of from 0.1 to 2 and
component (B) is represented by formula Xi wherein A is a divalent hydrocarbyl group having from 1 to
6 carbon atoms, and each X is bromine.

-30. 5. A method according to anyone of Claims 1 to 3 wherein component (A) is component (A-1) represented
- by formuia Ill wherein A’ has from 1 to 4 carbon atoms and each R and R’ is hydrogen and component
(B) is represented by formula X wherein A is a divalent hydrocarbyl group having from 1 to 6 carbon
... atoms and each X is bromine.

.' 6. A method according to anyone of Claims 1 to 3 wherein component (A) is component (A-1) represented
" by formulas IV or V wherein each Q, R and R’ is hydrogen and component (B) is represented by
formula XI wherein A is a divalent hydrocarbyl group having from 1 to 6 carbon atoms and each X is
bromine.

40 7. A method according to anyone of Claims 1 to 3 wherein component (A) is component (A-1) represented
T by formula VI wherein each Q and R’ is hydrogen and component (B) is represented by formula Xl
wherein A is a divalent hydrocarbyl group having from 1 to 6 carbon atoms and each X is bromine.

8. A method according to anyone of Claims 4-7 wherein component (B) is 2,2',6,6'-tetrabromo-3,3',5,5'-
45 tetramethyi-4,4’-biphenol or 2,2 6-tribromo-3,3',5,5'-tetra-methyl-4,4-biphenol or 4,4'-methylene-bis-3,5-
dibromo- -2,6-dimethylphenol, or mixture thereof and said stabilizer is methyl p-toluene sulfonate.
9. A method for preparing a composition which method comprises mixing () a composition of any one of
Claims 1-8 and (ll) a catalytic quantity of at least one catalyst for effecting the reaction between
50 components (I-A) and (I-B).

10. An method for'preparing an electrical laminate the method comprising impregnating on or more layers
of a substrate with a composition of Claim 9.

65
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* C L M S * EP 0 239 784 Bi 0 0 - CHgt-C -CBS 10 15 chaque B"1 est
. reprbsente par la fornmule 26
- Ra chaque R est ind6pendamrent EbQM%éqgﬁ@ﬁ ou un groupe al kyl e conprenant
de 1 a 4 atones de carbone; chaque est 1 ndépendament |' hydrogbne ou un
groupe hydrocarbyle 30 conportant de 1 a 10 atones de carbone;
chaque mvemfitationsl6pendanment |' hydrogene, un groupe hydrocarbyle ou
hydr ocar byl oxy conportant de 1 a 10 atonmes de carbone ou un hal ogene; |a
val eur REvemdiggibns\pdyr lasditdte coagtragtantssduivahts 1 BE,GH, DE, R GBI'ITASINLNSE 1, | es
valeurs dem m et m' sont chacune 6gales au noins a z6ro; |es valeurs de
.n, n' et [gompesiton campBpemidanment conpri ses chacune entre zero et 3; la
val eur de qAbatmeipniypipa®i entre zero et 4; |aval eur noyenne 35 de
chaque y est conprise i ndépendamment entre 1 et 5; |a val eur noyenne de y'
est conprise entre z6ro et 3 et les valeurs de z et z' sont ind6pendanment
conpri ses chacune entre zero et 3 (2) le produit de reaction de (a) au
moi n& une resine 6poxy telle que définie dans |e conposant (A-1i) et 40 45
50 55

15

25
30,

o
40
45
50
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-'EP 0 239 784 Bl (b) au moins un di ph6nol ou un pol yph6nol repr6sente par
l'es formules VII, Vil ou | X FORMULE VI OH 10

: 8H136FCRNULE Vil 20 (Ef 0 235 784 B1 05

(T4 30 FORMULE |1 X OH 40 ou A est un groupe hydrocarbure
di val ent COfmraﬁ%FhE uﬁleerééneaep&& radr693MBe SHR ' laBOBMules 01, 11, 1BV v :
-S-S-, -S0O, -CO; chaque Y est |nd6pendannent | " hydr ogene, un

halogene ou un groupe hydrocarbyle ou hydrocar byl oxy conportant de 1 a 10
atones de carbone; chaque A" est indég@ndamment un groupe hydrocarbure
di val ent conportant de 1 a 6 atones dgicarbone; chaque Y' est

i ndependamment |' hydrogbne, un grgype ydrocar byl e ou hydrocar byl oxy
conpor- tant de 1 a 10, de pr6f6r nse de 1 a 4 atgmes de carbone, un atone

d' hal ogbne ou un groupe 50 ysoxyl e, eunla val eur de n est
conprise entre O ou 1; et ou les coansants (A- ) et (A-2-b) sont
pr6¥ents en quantités telles que le r port eB | es groupes hydr oxyl e
ph6énol i ques et | es groupes epoxyde es conprls n re‘g 0l:1 et 0,5:1; ou
(3) des nel anges de ceux-ci; et 55 39! - , I 1111111
111111 11211 121211 111121 * c L W Q * .’-’?
15 ci)
- o
~
) 0""‘0
= -
€ &

25
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"EP 0 239 784 Bl (B) au noins un di phenol hal ogéne repr6sent6 par |es
formul es suivantes X, Xi ou XIl FORMJLE X OH 10

g  FomBlR RET T o

OH t ~~~(A" )n (A" )n - ~

Wh> (Y')4 X (") 4Q.dans

. l'esquelles | es conposants (A) et (B) sont pré6sents en quantil‘:@s $elles que
_le rapport entre |es groupes hydroxyle phénoliqa®s et |es groppeg epoxyde
- est conpris entre 0,7:1 et 1,1:1; caract6ris6e par &' enpl.et; ant qu' une
~ partie au noins du conposant (B, Jd'un di ph&'rGI—Lf”TaI\DQG dangel equ&{) au

noi ns .5 pour - cent @n poi ds des ptoges d' hal ogend pg6sents dans Te nposant
~ (B) 45 sont enﬂoosigmru—Fﬁ@ par rapg?__,wfgroupes Mdroxyl e. 2.
Conposi tion selerfa~yevendi catlion'l dans | afuellle™es c ogants (A et
(B) sont pré6sents en guarﬂ‘t—es(.?e-l—l e que Q2—+alp S groupes
hydr 8xyl e phénol i glies®et |es ggeupes 6poxyde es"s,;l conpris entre 0,85:1 et

" 1:1; et dans | afque|Te~est pré6sente une quantite stabilisante d' un

stabili sateu&gc_) © ILeprése re*}far la for

M - O— m
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55.40 ' 1 WNI1111 12111211 111)1 211211 11 11

“'EP 0 239 784 Bl FORMJLE XV 5 00~~~~~~~
(R1)5 S | aquel | e chaque Rl est
i ndependamrent |' hydrogene, SE%SSU%%gqﬁ3ﬁrocarbyle conportant de 1 a 10

atones de carbone ou un hal ogene, et R2 est un groupe hydrocarbyle
conportant de 1 a 10 atones de carbone; caract6ris6e en ce qu' au noins 30
pour-cent en poids des atones d' hal ogene pregfents dans | e conposant (B)
sont en position nBta par rapport aux groupgy hydroxyle. 15 3. Conposition
‘selon | a revendication 2 dans | aquelle | es”cpnposants (A) et (B) sont
présents en quantit6s telles que le rap t entre | es groupes hydroxyle
phénol i ques et |es groupes 6poxy est conprigsentge 0,9:1 et 0.95:1; et

| edit stabilisateur est présent en quantiteiﬂonprises entre 0,001 et 10
pour-cent en poids du poids du conposant (Aﬁ? caract6ri see en ce qu' au

noi ns 50 pour-cent en poids 20 des atones d' hal ogbne pr6sents dans le
compfosant (B) sont en position nmeta par rapport aux groupes hydroxyle. 4.
- Conposition selon la revendication 1 ou |a ggvepdication 2 dans laquelle le
conposant (A) est |le conposant (A-1) reprb6sept6epar ia fornule | ou 11 dens
| esquelles Q R et R sont I'hydrogbne;J?ﬂr{;NNQS val eur noyenne
conprise entre 0,1 et 2 et |e conposant (B)Cst repr6sent6 par la fornule
~ Xi ou A est un groupe hydrocarbyl e dival entatonportant de 1 a 6 atomes de
carbone, et chaque X est |e bronme. 5. CbnpoS?tion selon la revendication 1
ou la revendication 2 dans laquelle le conpgeant (A) est le

Fe)

~wt

.30

-CH2-0-B” -( A’-B’}

OH
|
R

CH2-C

S
40

45

FORMULE III

50

55

. A



conposant (A-1) repr6sent6 par la fornmule Il dans laquelle A conprend de
1 A 4 atones de carbone 30 et chague Ret R est |'hydrogene, et le
conposant (B) est repr6sent6 par E‘?%%rﬁglﬁ XI oo A est un groupe

hydr ocar byl e di val ent conportent “de a 6 atonmes de carbone et chaque X est
|l e brome. 6. Conposition selon |a revendication 1 ou |a revendication 2
dans laquelle I e cogposant (A) est |e conposant (A-1li) repr6sent6 par |es
formules IV o@/_daré lesguel les chaque Q Ret R est 35 | hydr ogene
et le corrposa%,(B) st repr6sent6 par la fornule XI dans |laquelle A est un
groupe hydrocafbyTe WiVal®®nt conportant de 1 a 6 atones de carbone et
chaque X est le brog@. 7. Conposition selon |la revendication 1 ou la
revendi cati on 2 dangdl aquelle | e conposant (A) est |e conposant (A-1)
représente par la fogmule VI dans | aquelle ch e Qet R est |'hydrogene
et le 40> conpos (B) est represent6 par formule XI dang laquelle A
est un gupe fydrogarbyl e dival ent conporgait {de 1 a 6 atones :§e car bone
et ch#q X esall__g Aone.428. Conposition sebhgnpil une quel conqy(ées

revendi i ons a lidans laquelle | e conposanp-(Bpest |eO

2,2',6, t 6t r abr omem3, 3', 5, 5' - t 6t r anbt hyl - 4, 4'% bi ph6nol ou

2,2',6-t brono- 3, 3gy5,5' -t6tra-nbt hyl -4, 4" - biig 45 phenol G-@"‘T‘e‘”

4, 4' - pbteglyl ene- bi s- 33 5- di br ono- 2, 6- di 6t hyl ph6®ol , ou un n6l ang® de ceux- ci
et ledit stabilisatepr est |e p-toluene-gyl fondte de nét hyl e.

Conposi tion qui congsend (1) une conposiTion s@ on |'une quel cohque des
revendi cati ons a geet (LI) une quanti t‘é catalytique d' au noi RS un

cat al yseur des¥in6 S?ér"f tuer |la reaction.gftse\ es conposants, 50
(1-A)zet (1-B 6. - aqi n6 el ectrique prQ N nartir d' und ou

pl usi eurs couches dpmyn substrat«l npregne d' position selon | a

revendi cation 9. s5 Revendi catl pns pour |es s contractants sul vants:
AT, ES 1. Proc6d6 de preparatiofiyd' une cgnposition, | adite conposition

conprenant (A) au noins |'un paryi 41 — O —
25
=
(o
O
i = = |
° =
& O
i 8 ' m
- 35 o
2 ] S
w O-— & &
- a o ~
-2 C——m ~ Q
0SS F—O0—m Q =
s - ]
O m o2
=
5 dans lesquelles chaque A’ est indépendamment un groupe hydrocarbyle divalent comprenant

de 1 & 12 atomes de carbone, -S-, -8S-, -80-, -80;-, -CO-, ou -O-;
chague B est représenté par la formule

50 0
/ \
H:C — ?—CB:-O
R
65 (.')‘

chaque B' est représenté par la formule
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"EP 0 239 784 Bi (1) au noins une r6sine 6poxy repr6sent6e par rune des

formules 1, 11, 111, IV, V ou VI <l | 0- 10~~~~~~~~ 15
C) 10~~~~~~~~ : aH~~~~~~~ oC 25

o 30 EP 0 239 784 B1 A 30

0" 45.50 lu
~a: 0 4 NA. C 55 42

1111111 111111 HEIl 1111111 N EP O 239 @4 Bi -. O

A N~~~ V. 0 clYm li m LN~ 0,-u 20

C mO0-Om 0 ~CH3-C —CH o
: 5 3 | : |

(R')s

156

chaque B" est représenté par la formule

28 (R*)y

chaque R est indépendamment I'hydrogéne ou un groupe alkyle comprenant de 1 2 4

i atomes de carbone; chaque Q est indépendamment I'hydrogéne ou un groupe hydrocarbyle
30 comportant de 1 & 10 atomes de carbone; chaque R' est indépendamment I'hydrogéne, un
o groupe hydrocarbyle ou hydrocarbyloxy comportant de 1 & 10 atomes de carbone ou un
halogéne; la valeur de m est n-1; celle de m' est n'-1; celle de m" est n"-1, les valeurs de m, m'

st m" sont chacune égales au moins & zéro; les valeurs de n, n' et n" sont indépendamment

o comprises chacune entre zéro et 3; la valeur de q est comprise entre zéro et 4; lavaleur moyenne

35 de chaque y est comprise indépendamment entre 1 et 5; la valeur moyenne de y' est comprise

entre zéro et 3 et les valeurs de z et z' sont indépendamment comprises chacune entre zéro et 3

(2) le produit de réaction de
(a) au moins une résine époxy telle que définie dans le composant (A-1) et

50
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(b) au moins un diphénol ou un polyphénol représenté par les formules Vil, VIIl ou IX

FORMULE VII

OH
|
(Y)e OH
FORMULE VIIX
OH OH

(14 (A) (e

FORMULE IX
OH o
(‘n )- (A' )n

') (!')_4 (x')e

ol A est un groupe hydrocarbure divalent comprenant de 1 & 12 alomes de carbone, -0-, -S-
, -5-8-, -S0-, -S0z-, ou -CO-; chaque Y est indépendamment I'hydrogéne, un halogéne ou un
groupe hydrocarbyle ou hydrocarbyloxy comportant de 1 & 10 atomes de carbone; chaque A" est
indépendamment un groupe hydrocarbure divalent comportant de 1 4 6 atomes de carbone;
chaque Y' est indépendamment I'hydrogéne, un groupe hydrocarbyle ou hydrocarbyloxy compor-
tant de 1 2 10, de préférence de 1 & 4 atomes de carbone, un atome d'halogéne ou un groupe
hydroxyle; et la valeur de n est comprise entre 0 ou 1; et ol les composants (A-2-a) et (A-2-b)
sont présents en quantités telles que le rapport entre les groupes hydroxyle phénoliques et les
groupes époxyde est compris entre 0,01:1 et 0,5:1; ou
(3) des mélanges de ceux-ci; et

5 A QRO 1
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A~~~ . 4.5, 40 55~~ 44 11111 1111111 11111
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20 (B) au mains un diphénol halogéné représenté par les formules suivantes X2Xl,ou XNl
25 0
0O 1:
FORMULE X
4 OH
10 (Y)3 OH

15
FORMULE XTI

OH

OH
- -
(X)3 -@-— (A)n (1)3
X X

FORMULE XII

30 OH : OH
_ (x')3 (X' )4 (x")s

dans lesquelles les composants (A) et (B) sont présents en quantités telles que le rapport entre
los groupes hydroxyle phénoliques et les groupes époxyde est compris entre 0,7:1 et 1,1:1;
caractérisée par I'smploi, en tant qu‘une partie au moins du composant (B), d'un diphénol halogéné
dans lequel au moins 5 pour-cent en poids des atomes d'halogéne présents dans le composant (B)
45 sont en position méta par rapport aux groupes hydroxyle.

2. Composition selon la revendication 1 dans laquelle les composants (A) et (B) sont présents en
quantités telles que le rapport entre les groupes hydroxyle phénoliques et les groupes époxyde est

compris entre 0,85:1 et 1:1; et dans laquelle est présente une quantité stabilisante d'un stabilisateur
50 représentée par la formule

55
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| e o-rl S5 0 a-d-m

0 0 | esquel | es chaque A" est
I ndependamrent un groupe hydrocggﬁeﬁé%aﬁgﬁlent conprenant de 1 a 12 atones
de carbone, -S-, -SS-. -SO. -S2-, -G . QU -0-; chague B est represente

par la fornmule 50 FORMULE XV a(3])4
chaque B est represente par la fornmule 55 EP 0 239 784 B1 0 0 - CHC
-CHS R 10 15 - chaque B" est repr6sent6 par la forrmule -20 25
- A chaque R est ind6pendament |' hydrogene un grgupe al kyl e conprenant de
1 a 4 atones de carbone; chaque Q est i nregt | ' hydrogene ou un
grogEe hydr ocar byl e (R1)s §-0R2
0

10 :
dans laquelle chaque R' est indépendamment I'hydrogéne, un groupe hydrocarbyle comportant de
1 & 10 atomes de carbone ou un halogéne, et R? est un groupe hydrocarbyle comportant de 1 210
atomes de carbone; caractérisée en ce qu'au moins 30 pour-cent en poids des atomes d'halogéne
présents dans le composant {(B) sont en position méta par rapport aux groupes hydroxyle.
15
' 3. Composition selon la revendication 2 dans laquelle les composants (A) st (B) sont présents en
quantités telles que le rapport entre les groupes hydroxyle phénoliques et les groupes époxy est
compris entre 0,9:1 et 0.95:1; et ledit stabilisateur est présent en quantité comprises entre 0,001 et 10
pour-cent en poids du poids du composant (A); caractérisée en ce qu'au moins 50 pour-cent en poids
20 des atomes d'halog&ne présents dans le composant (B) sont en position méta par rapport aux groupes
’ hydroxyle.

4. Composition selon la revendication 1 ou la revendication 2 dans laquelle le composant (A) est le

composant (A-1) représenté par la formule | ou Il dans lesquelles Q, R et R’ sont 'hydrogéne; g a une

26 valeur moyenne comprise entre 0,1 et 2 et le composant (B) est représenté par la formule Xl ol A est
un groupe hydrocarbyle divalent comportant de 1 &4 6 atomes de carbone, el chaque X est le brome.

5. Composition selon la revendication 1 ou la revendication 2 dans laquelle le composant (A) est le

composant {A-1) représenté par la formule lll dans laquelle A' comprend de 1 2 4 atomes de carbone

30 et chague R et R' est I'nydrogéne, et le composant (B) est représenté par ia formule Xl ol A est un
groupe hydrocarbyle divalent comportant de 1 & 6 atomes de carbone et chaque X est le broms.

.6. Composition selon la revendication 1 ou la revendication 2 dans laquelle le composant (A) est le
composant (A-1) représenté par les formules IV ou V dans lesquelies chaque Q, R et R’ est
- I'hydrogéne et le composant (B) est représenté par la formule XI dans laquelle A est un groupe

hydrocarbyle divalent comportant de 1 & 6 atomes de carbone et chaque X est le brome.

7. Composition selon la revendication 1 ou la revendication 2 dans laquelle le composant (A) est le

composant (A-1) représenté par la formule VI dans laquelle chaque Q et R’ est 'hydrogéne et le

40 composant (B) est représenté par la formule Xl dans laquelle A est un groupe hydrocarbyle divalent
comportant de 1 & 6 atomes de carbone et chaque X est le brome.

8. Composition selon I'une quelconque des revendications 4 & 7 dans laquelle le composant (B) est le
2,2' 6,6'-tétrabromo-3,3',5,5'-tétraméthyl-4,4"-biphénol ou le 2,2',6-tribromo-3,3',5,5"-tétra-méthyl-4,4'-bi-
45 phénol ou le 4,4-méthylene-bis-3,5-dibromo-2,6-diméthylphénol, ou un mélange de ceux-ci et ledit
stabilisateur est le p-toluéne-sulionate de méthyle.
9. Composition qui comprend (I} une composition selon I'une quelconque des revendications 1 2 8 et (If)
une quantité catalytique d'au moins un catalyseur destiné a eftectuer la réaction entre les composants
50 (I-A) st (I-B).

10. Un laminé électrique préparé & partir d'une ou plusieurs couches d'un substrat imprégné d'une
composition selon la revendication 9.

55 Revendications pour les Etats contractants sulvants : AT, ES

1. Procédé de préparation d'une composition, ladite composition comprenant

; T



. conportant de 1 a 10 atonmes de carbone; chaque R est ind6pendament

| t hydr ogbne, un 30 groupe hydrocar byl e ou hydrocar byl oxy
conportant de 1 a 10 atones de F%EQQQ§4QQ un hal ogene; | a val eur de m est
n-1:. celle de m est n'-1; ceIFe em est n'-1, les valeurs dem m et nf
- sont chacune 6gales au noins a zero; les valeurs de n, n' et n" sont

i nd6pendanmer)tau GRINP tneSESneGPaGUERSseMdd Rr Zab Qestfbrmales |, &, IV &V, &wu vile  est
conprise entre zero et 4; |aval eur noyenne de chaque y est conprise
i ndépendanment entre 7 et 5; la vaIeuQ‘nDyenne de y' est conprise -35
entre zero et 3 et les valeurs de z eff z' sont ind6pendanment conpri ses
chaeune entre zero et 3 (2) le produj$® de r6action de (a) au noi ns une
rési ne 6poxy telle que definie danx’f conposant (A-1) et 40 45 50 55 1
1111111 111111 11111 11111 11 111 i N C L aM S * 46 EP 0 239
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20 e, N ON 25

(1)4 (A (Y)4 30
FORMULE | X OH ON (A'). 39 784 g1C-( 40 (Ol ou
A est un groupe hydrocarbure di varen conprenant de 1 a 12 atones de

carbone, -0-, -S 45 , -SS, -SO, -S02-, ou -CO: chaque Y est
ind6pendannent | " hydr ogbne, un halogbne ou un groupe hydrocagbyl e ou

hydr ocar byl oxy conmportant de 1 a 10 atomes de c%bone; chaqug A'gest
i ndépendanment un groupe hydrocarbure di vaI ent corrpgrtant/de}\iG at ones
de carbone; chaque Y' est indep@jjdarrrrent " hydropbge, un groupe

hydr.ocar byl e ou hydr&car byl oxy ¢ gr- tant de 1}a,l0, @'e‘"pr. 6refBe de 1 a
4 atomes de carbone,” “un atome gbne ou un_gf ouBe 50 m

hydroxyl e; et la de n”est! cohpri se ent: m 1; i or | es
( -Zm—e(ﬁnt——prmsentsoen-qm €S que le

conposants (A-2-a) e
rapport entre | es grpupss hydroml e phénol i quesas:t | es groupes 6poxyde est

conpri’ entre 0.@T 1 e1~0, 5 Lmju (3) des nblanges de ceux-ci; et 55 47
CL M s?; BC > EP 0533,—7{4 Bl(B) au ni ns un
di ph6nol hal ogbn6 rgpresentG par les for rrul@s..sm vanges X, Xl ou Xl
OH
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“10° (T)h OH x 15

-FORMULE XI COH OH Cr) (n
(Y)3 25 FORMULE XI1 30 : OH

H (A")a EPAIO)%39)'£84 B1 (1')3

(y )4 X )3 40 dans | esquelles chaque A, A", Y, Y

sont tels que dMinis plus haut; chague X esfee un hal ogene; en ntl angeant
| es conposants (A) et (B) en quantites tell 8& que | e rapport entre |es
~groupes hydroxyl e phénoliques et |es groupgsyepoxyde est conpris entre
0.7:1 et 1,1:1; ledit proc6d6 6tant car &Ekgr s6 par |'enploi, 45 en
. tant..qu' une partie au noins du conposant (B), d' #1 di ph6nol hal ogbn6 dans
| equel au noins 5 pour-cent en poids des at (Hé? hal ogene pr6sents dans le
conposant (B) sont en position neta par rap@f.rrt aux groupes hydroxyle. 2.
Proced6 selon |a revendication 1 dans |aquelhe |es conposants (A) et (B)
sont n6l angbs en quantit6s 50 telles queyle rapport entre |les groupes
hydfoxyl e phénol i ques et |es groupes epoxyd%est conpris entre 0,85:1 et
"1:1; et on nelange une quantite stabilisante;d O stabilisateur represent6e
par la formule 55 48 /-—-'\ ClL N S *
*C L M S
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EP 0 239 784 Bi FORMULE XV (RIl)5s S-O2 w dans | aquelle
chaque RI est .independament |' hydrogbne, un groupe hydrocarbyl e conport ant
de 1 a 10 atones de carbone ou UBP%aiag%E'g et R2 est un groupe
hydrocarbyle conportant de 1 a 10 at'ones de carbone; caract6ris6 en ce

‘qu' au noi ns 30 pour-cent en poids des atonmes d' hal ogene 15 pr6sent s
~dans | e conposant (B) sont ggn position nbta par rapport aux groupes
hydroxyle. 3. Proc6d6 eLonui hgvendlcatlon 2 dans | aquelle | es conposants

(A) et (B) sont ntlan ités telles que | e rapport entre les
groupes hydroxyl e ph6 I|q s e | es groupes 6poxyde est conpris entre
0,9:1 et 0,95:1; et ledit snablllsateur est pr6sent en quantit6 conprises
entre-0,001 et 10 pour-cent;ZO "~ en poids du p0|ds du conposant (A);

caract6ris6 en @g qu' au npids 50 pour-cent en poi deg des atomes d' hal ogbne
pr6sents dans | ggconposant % B) sont en position gnﬁh par rapport @ux
groupes hydroxyhd. . 4. RrocBfle sel on | une quel cadQud des revendi cglions 1 a
3 dan¥ | equel IéDConp6§ant Al Bst le conposant (A l_&ppere te par |la
formule | ou 1ll#4ans |esqudles Q R et R sont |'RAydrogbne; O~ bne 25
val eur noyenne nprise e e 0,1 et 2 et |e conpogsant (B) est rqpbent6
par la fornule ou A‘estdpn groupe hydrocarbyl e ¥ val ent conpor&ant de 1
‘a6 ajones de carbone, et ghaque X est |e broge. 5! Proced6 sel of&l' une
quelconque des revendlcatlﬁps 1 a 3 dans | equél | e onposant (A) Fst le
conposant (A-1) repnganqcpaL dp fornule Il dan Iaquelle A cgprend de

1 a 4 atones de carb égt chaque R et hydrogbne et le
conposant (B) est rep 65e 6 p la f,qrmul e Xl @
hydr-omar byl e di val ent co rtant de P*a 6 atones 'arbone et chaque X est

le brome. . 6. Proc6d6 selon |'une d&del conque des|revendications a3
dans | equel |e conposant (A) est le nposantQ(-A- Ip +epr6sent 6 par Ies
formules 1V ou V dans- | esquelles chagde Q R et Rjest 35 | hydr ogene
et | e conposant (B) est repr6sent6 p | a fornul- ¥\ dans | aquelle A est un

G oup® hydrocarbyl e di val ent conport &t de 1l a
chaque X est | e brone. 7. Procé6de sefon |
1 a 3 dans |lequel |e conposant (A) est le a:

es de carbone et
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40
dans lesquelles chaque A' est indépendamment un groupe hydrocarbyle divalent comprenant
de 1 3 12 atomes de carbone, -S-, -8S-, -S0O-. -S0,-, -CO-, ou -0-;
chaque B est représenté par la formule

) /A
HC — ?"‘CB:-O

50

(R?)q

chaque B' est représenté par la formule
55
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~.conposant (A-1) represent6 par la fornmule VI dans |aquelle chaque Q et R
“est |'hydrogene et le 40 conposant (B) est repr6sent6 par la fornmule Xl
- dans | aguel l e A est un groupe Eyql,r.‘lgga,gpbhe di val ent conportant de 1 a 6
atones de carbone at chaque X est Te brone. 8. Proc6de selon |'une

guel conque des revendications 4 a 7 dans |aquelle | e conposant (B) est le
.2,2',6,6'-tetrabromo-3,3',5,5 -tetrantthyl -4,@' -bi ph6nol ou le
2,2",6-tribromo-3,3",5,5 -tetra-nethyl -4, 4 fl 45 phénol ou le

4, 4" - 6t hyl ene- bi s- 3, 5-di brono- 2, ql_i.@h ﬂ@_ﬁg ou un nbl ange de ceux-cCi
et ledit stabilisateur est le p-tdfue 30X onat’e Ye net hyle. 9. Proc6d6 de
preparation d' une conposition, ledit proc686 consistant a ntlanger (I) une
conposi tion selon |'une quel conqud des revBndications 1 a 8 et (I1) une
guantit6 catal ytique d' au noins urd 50 catal yseur destine a effectuer la
réaction entre |l es conposants t (1-B). 10. Proc6d6 de preparation

d' un lam n6 6l ectrique consi st § pr 6gner une ou plusieurs couches d' un
sub¥%rat a |'aide d' une conpos g¢l on |l a revendication 9. 5s

Pat ent anspr Uche Pat ent anspr Uch ol gende Vertragsstaaten: BE, CH, DE,
FR, GB, IT, Li, NL, SE 49 (IS T O I I O A

EP 0 239 784 Bi 1. Zusammenset zung, (Rt g send: (A) wenigstens el nen
Best.andteil von: (1) wenigstens ei nem Epoxyharz, w edergegeben durch die

}c\lol)genc—ien F%r MBlaHue' B" dsf reprkdohts phr\fa fovnurder VI **14 10

(R*)y

25

chaque R est indépendamment I'hydrogéne ou un groupe alkyle comprenant de 1 2 4
atomes de carbone; chaque Q est indépendamment I'hydrogéne ou un groupe hydrocarbyle
comportant de 1 & 10 atomes de carbone; chaque R' est indépendamment I'hydrogéne, un

30 groupe hydrocarbyle ou hydrocarbyloxy comportant de 1 4 10 atomes de carbone ou un
halogéne; la valeur de m est n-1: celle de m’ est n’-1; celle de m" est n"-1, les valeurs de m, m’
et m" sont chacune égales au moins & zéro; les valeurs de n, n' et n" sont indépendamment
comprises chacune entre zéro et 3; la valeur de g est comprise entre z€éro el 4; lavaleur moyenne
de chaque y est comprise indépendamment entre 7 et 5; la valeur moyenne de y' est comprise

_entre zéro et 3 et les valeurs de z et z' sont indépendamment comprises chacune entre zéro et 3

{2) le produit de réaction de
(a) au moins une résine époxy telle que définie dans le composant (A-1) et

45

50
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{b) au moins un diphénol ou un polyphénol représenté par les formules VII, VIl ou IX

10

15

25
30
‘35

40

FORMULE VII

OH

(X)e¢ on

FORMULE VIII

OH
()¢ —@- (A)

FORMULE IX

(A*)a —@— (A% )n

(') ’ ') (x')s

oH

(Y)e

oH OH

ol A est un groupe hydrocarbure divalent comprenant de 1 & 12 atomes de carbone, -O-, -S-
45 , -8-S-, -SO-, -S02-, ou -CO-: chaque Y est indépendamment I'hydrogéne, un halogéne ou un
groupe hydrocarbyle ou hydrocarbyloxy comportant de 1 a 10 atomes de carbone; chaque A" est

.

indépendamment un groupe hydrocarbure divalent comportant de 1 a2 6 atomes de carbone;

chaque Y' est indépendamment I'nydrogéne, un groupe hydrocarbyle ou hydrocarbyloxy compor-

tant de 1 & 10, de préférence de 1 & 4 atomes de carbone, un atome d'halogéne ou un groupe
50 hydroxyle; et la valeur de n est comprise entre 0 ou 1; et ol les composants {A-2-a) et (A-2-b)

sont présents en quantités telles que le rapport enire les groupes hydroxyle phénoliques et les

groupes époxyde est conpris entre 0.01:1 et 0,5:1; ou

(3) des mélanges de ceux-ci; et
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EP 0 239 784 Bi Q) -
.1-0 10 0 15 4< 25

a 30~~~~~- 30 0 239 784 B1 0
40~~~~~~ 35 0~ . ~~mmmmmmm a 49 >
45 50 55 52 . 11 111 c 111312 ttrrer i
1111 ERBPauddhs 418 4lipBénonhaldgéné représenté par les formules suivantes X, Xl ou XiI G
N 10~~
FORMULE X
r OH
- | '
10 (X)3 OH
X
15
FORMULE XI
OH OH
20
(Y)a (A)n (Y)s
25
X X
FORMULE XII
- 30 . OH ) OH

(A")q — (A")q

(x*)3 (X')¢ X (Y')3

40

dans lesquelles
chaque A, A", Y, Y' sont tels que définis plus haut; chaque X est un halogéne; en mélangeant
les composants (A) et (B) en quantités telles que le rapport entre les groupes hydroxyle phénoliques
et les groupes époxyde est compris entre 0.7:1 et 1,1:1; ledit procédé étant caractérisé par I'emploi,
45 en tant qu'une partie au moins du composant (B), d'un diphénol halogéné dans lequel au moins 5
pour-cent en poids des atomes d'halogéne présents dans le composant (B) sont en position méta
par rapport aux groupes hydroxyle.

2. Procédé selon la revendication 1 dans laquelle les composants (A) et (B) sont mélangés en quantités
50 telles que le rapport entre les groupes hydroxyle phénoliques et les groupes époxyde est compris
entre 0,85:1 et 1:1; et on mélange une quaniité stabilisante d'un stabilisateur représentée par la formule

55
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10~0 * o0 | t5~~~m :
TE 40 gl

N _ 0)-C
C-=--~ 20 w25 0 30 N 0-- 35  °F 023978481 .

- 00 a-o0-m ' 0Ss | Ne~~~~~ . 40 M
m : 0 worin jedes A unabhdngig

vonei nander ein zwei wer tFQRMUMBXEnwasserstoffrest mit 1 bis 12 45
-.Kohl enst of fatonen, -S-, -S- S, -SO, -S2-, -CO oder -0- ist; jedes B

..durch die Fornel: 0 50~~~~~ 250 e H2C- G CH2-0 R
55, o) (~~~~m—mm R )4 554
"
(Rl)s S-OR2
n
0

10

dans laquelle chaque R! est indépendamment I'hydrogéne, un groupe hydrocarbyle comportant de
1 4 10 atomes de carbone ou un halogéne, et R2 est un groupe hydrocarbyle comportant de 1 2 10
atomes de carbone; caractérisé en ce qu'au moins 30 pour-cent en poids des atomes d'halogéne
15 - présents dans le composant (B) sont en position méta par rapport aux groupes hydroxyle.

3. Procédé selon la revendication 2 dans laquelle les composants (A) et (B) sont mélangés en guantités

telles que le rapport entre les groupes hydroxyle phénoliques et les groupes époxyde est compris

- . entre 0,9:1 et 0,95:1; et ledit stabilisateur est présent en quantité comprises entre 0,001 et 10 pour-cent

20 en poids du poids du composant (A); caractérisé en ce qu'au moins 50 pour-cent en poids des atomes
d'halogéne présents dans le conposant (B) sont en position méta par rapport aux groupes hydroxyle.

4. Procédé selon l'une quelconque des revendications 1 & 3 dans lequel le composant (A) est le

composant (A-1) représenté par la formule | ou Il dans lesquelles Q, R et R' sont I'hydrogéne; q a une

25 valeur moyenne comprise entre 0,1 et 2 et le composant (B) est représenté par la formule Xl oll A est
' un groupe hydrocarbyle divalent comportant de 1 & 6 atomes de carbone, et chaque X est le brome.

5. Procédé selon l'une quelconque des revendications 1 & 3 dans lequel le composant (A) est le

.. . . composant (A-1) représenté par la formule Il dans laquelle A' comprend de 1 & 4 atomes de carbone

'mao _ ot chaque R st R' est I'hydrogéne, et le composant (B) est représenté par la formule XI ol A est un

: groupe hydrocarbyle divalent comportant de 1 & 6 atomes de carbone et chaque X est le brome.

6. - Procédé selon I'une quelconque des revendications 1 a2 3 dans lequel le composant (A) est le

composant (A-1) représenté par les formules IV ou V dans lesquelles chaque Q, R et R' est

I'nydrogéne et le composant (B) est représenté par la formule Xl dans laquelle A est un Groupe
hydrocarbyle divalent comportant de 1 & 6 atomes de carbone et chaque X sst le brome.

7. Procédé selon F'une quelconque des revendications 1 & 3 dans lequel le composant (A) est le

.composant (A-1) représenté par la formule VI dans laquelle chaque Q et R' est I'hydrogéne et le

40 composant (B) est représenté par la formule X1 dans laquelle A est un groupe hydrocarbyle divalent
comportant de 1 2 6 atomes de carbone et chaque X est le brome.

8. Procédé selon I'une quelconque des revendications 4 & 7 dans laquelle le composant (B) est le

. 2,2',6,6'-tétrabromo-3,3',5,5'-tétraméthyl-4,4'-biphénol ou le 2,2',6-tribromo-3,3",5,5'-tétra-méthyl-4,4'-bi-

45 phénol ou le 4,4-méthyléne-bis-3,5-dibromo-2,6-diméthylphénol, ou un mélange de ceux-ci et ledit
stabilisateur est le p-toluéne-sulfonate de méthyle.

9. Procédé de préparation d'une composition, ledit procédé consistant & mélanger (I) une composition

selon |'une queiconque des revendications 1 & 8 et (ll) une quantité catalytique d'au moins un
50 catalyseur destiné & effectuer la réaction entre les composants (I-A) et (I-B).

10. Procédé de préparation d'un laminé électrique consistant & imprégner une ou plusieurs couches d'un
substrat & I'aide d'une composition selon la revendication 9.

§6 Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE
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WI edergegeben wird, jedes B durch die Fornel: 53 EP 0 239 784 Bl 0 O
-CH2-C CH2 R 10 (R )3 16 w edergegeben wird, jedes B" durch die Fornel:

25 b0 pag7R4 R{~~~~~~~~~~ (R )4 w edergegeben
: . . . EP 0 239 784 B1 . .
wi rd, jedes R unabhangi g vonei nanoFer %sser stoff oder ein Alkylrest mt 1
bi s 4 Kohl enst of fatonen ist; 30 | edes Q unabhangi g vonei nander

Wassertst absamoesetzaignuidedsbrenwasser stof frest mt 1 bis 10 Kohl enst of f at onen
.1 st; | edes(ARvenigstafshaeg iBgstardieéévamander \WAsserstoff, ein Kohl enwasser st of f -
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Hal ogen ist;¥YImeinen Wrt von n-1 hat; m einen Wert von n'-1 hat; nf' einen
- Wert._von n"-1 hat, wobel jedes m m und ni' weni gstens den Wert null
besitzt; jedes n, n' und n" unabhtngi,g vonei nander einen Wert von 0 35

bis 3 hat; g einen Wert von O bis 4 ®at; jedes y unabhangi g vonei nander
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(a) weni gstens ei nem Epoxyharz wie unter (A-1-) definiert; und 40 45 50 55
| 11111211 111211 111 12 1 * C L M S

EP 0 239 784 Bl (b) wenigstens eg@gang zyehyertigen oder nmehrwertigen
Phenol , das durch die folgenden Forneln VII, Vill oder |X w edergegeben

wird: FORMEL VI1 OH 10 t5 (Y) 4
OH 20 FORIVEL Vil CH ofH 25 (y)4
(AN (Y)4 30 FORVEL  (IX) 35 OH 2
OH 40 ) < (R )n 45/{_\4\&
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worin A ein zweiwertiger Kohl enwasserstoffrest mt 1 bis 12

Kohl enst of f at onen, -0-, -S-, -S-S-, -SO, -S02- oder -CO ist, jedes Y
unabhangi g vonei nander Wasser stgf j | ogen oder ein Kohl enwasser st of f -
oder Kohl enwasserstoffoxy-resttE%Jtzsfe?llg?ﬁo Kohl enst of fatonen ist; jedes A"
50, unabhdngi g vonei nander ein zwei wertiger Kohl enwasser st of frest
mt 1 bis 6 Kohlenstoffatonen ist; jedes Y' nabhangi g vonei nander
Wasserstoff, ein Kohl enwasserstoff- oder Kol enwasserstoffoxy- rest mt 1
bis 10, vorzugsweise 1 bis 4 Kohlenstoffatelfen, ein Hal ogenatom oder eine
.Hydroxyl - gruppe ist; und n einen \Wert n oder 1 hat; und worin die
Bestiandteile (A-2-a) und (A-2-b) in soichen Mengen vorhanden sind, daB das
..Verhattnis von phenol i schen Hydroxyl gruppen?z'u_. 5 Epoxi dgr uppen
von 0,01:1 bis 0,5:1 betragt; oder (3) M sciingen hiervon; und

BB~ C e EP 0 239 784¢PBi (B) weni gstens ei nem
hal ogeni erten zwei werti gen Phenol, welches durch die folgenden Forneln X,
Xl &Yer X | w edergegeben wird: FORVEL X OHolO~~~~~~~~~~~~~~ 1(Y)3
OH 15 x FORMEL XI OH >oH (Y) 3
(A)n (Y) 3 30 /—l'\
| Q

15 =m

< )

25
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"X FORMEL XI| 35 OH oH
40 X} . ~~(All)n (A")n 45 X
(Y3 (he)43 EP 0 239 784 B1 X (Y')3 worin A A",
Y, Y und n die zuvor angegebene Bedeutung besitzen; jedes X ein Hal ogen
ist; und worin die Bestandteile (A) und (B) in solchen Mengen vorhanden
sind, daf das Verhaggnis von 50 phenol i schen Hydroxyl gruppen zu
'Epoxi dgruppencyo.n. Gyl 4s 1,1:1 betragt, gekennzeichnet durch Verwendung
~al s weni gsteng_ei neg Tei | des Bestandteil es (B) eines hal ogenierten
zwei wer ti gen ¥henol —wofd n werii gstens 5 Gew.-%der in dem Bestandteil (B)
vor handenen Hal ogerggt o- nme in der neta-Stellung zu den Hydroxyl gruppen
“stehen. 55 2. Zus nset zung nach Anspruch 1, worin die Bestandteile (A)
und (B) in sol chen ngen vor handen sind, daSggas Verhaltnis von
phenol i 3®hen Hydr oxyd gr uppen zu Epoxi dgr uppen@on 0, 85:1 bis lal betragt;
und ei ne stabidd si @ende Menge eines StabidfTsators, w edergegeten durch die
f ol géhdedFor il 565 — 2 N X1| 111155T 1 | EP 0
239 784H1 FORMEL X¥ 5 (RI)5 QO— &S orR2 Wbkl j edes R
unabhan@pg vonei narfifer Wasserstoff, ein Kohl e@tasserstoffrest ¢(yit gh bis 10
Kohl en- St of f at onerffoder G n Hal ogen ist, undgR2 ein Kohl enwasger st of f r est
mt 3 biks 10 Kohl en:s.x of fatomen i st, vorhanden ji st;
[}
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worin jedes A’ unabhéingig voneinander ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 12
45 Kohlenstoffatomen, -S-, -8-8-, -80-, -802-, -CO- oder -O- ist;
jedes B durch die Formel: '

0]
/' \
HaoC — (l:_CHz-O

R
56 (R')4

50

wiedergegeben wird,
jedes B' durch die Formel:
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15 dadur ch- gekennzei chnet, dab weni gstens 30 Gew.-% der in dem
Bestandteil (B) vorhandenen Hal ogenatone in der neta-Stellung zu den

Hydr oxyl gruppen st ehen. 3. Zusmg% B9 nach Anspruch 2, worin die
Bestandteile (A) und (B) in solchen ngen vor handen 20 sind, daR das
Verhal tni s von phenolischen Hydroxyl gruppen zu Epoxi dgruppen von 0,9:1 bis
- 0,95:1 betragt; und dieser Stabilisator in eiger Menge von 0,001 bis 10
Gew. - % des Gewi chtes des Bestandtelil es (A) rhanden i st; dadurch
gekennzei chnet, daB weni gstens 50 “@%@ (2ﬁ rta m Best andt ei | (B)

vor handenen HaI ogenat onme in der i den Hydr oxyl gruppen
stehen. 4. Zusammenset zung nach Al spruch 1 oder Anspruch 2, worin der
Bestandteil (A) der durch die Forfel | odeR 11 wi eder gegebene Bestandtei |
(A-1) ist, worin Q Rund R Wassdrstoff sind; g einen Durch- schnittswert
von 0,1 bis 2 besitzt, und der BeSXwpdteil (B) durch die Fornel Xi

W eder gegeben wird, 30 wor ify ?\ zwei werti ger Kohl enwasserstoffrest
Mt 1 bis 6 Kohl enstof fat omen @] ) edes X Brom bedeutet. 5.
Zusamenset zung nach Anspruch \V Anspruch 2, worin der Bestandteil (A)
der durch die Forrmel 111 w edergeyébene Bestandteil (A-1) ist, worin A" 1
bi s.4 Kohl enstof fatone besitzt und jéB&33R und R 35 Wasserstof f i st,
und,gder Bestandteil (B) durch die Fornel XI w edergegeben wird, worin A ein
“zwei wer ti gekicgdgensnadacr stoffrest mt 1 bis 6 Kohl enstoffatonen ist und

j edes X Br oppdéesteditcdidie BrmeUSammenset zung nach Anspruch 1 oder 2, worin der
Bestandteil (A) der durch die Forneln IV oder V w edergegebene Bestandtei l
(A-1) ist, worin jedes 0, Rund R V\asserstoff ist, und der Bestandteil (B)
- 40 - durch die Fornmel Xl w edergegepénw rd, worin A ain zweiwerliger
Kohl enwasserstoffrest nit 1 bis 6 r‘r ffatorren ist und jedes X Brom
bedeutet. 7. Zusamrensetzung nach ‘ oder Anspruch 2, worin der
Bestandteil (A) der durch die Fornel der gagebene Bestandteil (A-1)
ist, worin jedes a und R Wasserstof f &\ und der Bestandteil (B) 45
dur%h die Formel XI w edergegeben wird, ¢Rr)g A ain-zweiwertiger

Kohl enwasserstoffrest mt | bis 6 Kohl enstoffatorren ist und jedes X Brom
-bedeut et . '

wiedergegeben wird,
jedes R unabhiéngig voneinander Wasserstoff oder ein Alkylrest mit 1 bis 4 Kohlenstoffatomen ist;
30 jedes Q unabhZingig voneinander Wasserstoff oder ein Kohlenwasserstoffrest mit 1 bis 10
. Kohienstoffatomen ist; jedes R' unabhdngig voneinander Wasserstoff, ein Kohlenwasserstoff- oder
. Kohlenwasserstoffoxy-rest mit 1 bis 10 Kohlenstoffatomen oder ein Halogen ist; m einen Wert von
n-1 hat; m' einen Wert von n'-1 hat; m" einen Wert von n"-1 hat, wobei jedes m, m' und m"
e wenigstens den Wert null besitzt; jedes n, n' und n" unabhéngig voneinander einen Wert von 0
. 8 .bis 3 hat; q einen Wert von 0 bis 4 hat; jedes y unabhingig voneinander einen Durchschnittswert
von 1 bis 5 hat; y' einen Durchschnittswert von 0 bis 3 hat und jedes z und z' unabhingig
voneinander einen Wert von 0 bis 3 hat;
(2) dem Reaktionsprodukt von:
(a) wenigstens sinem Epoxyharz wie unter (A-1-) definiert; und
40
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"8 Zusammenset zung nach ei nem der AnsprCche 4 bis 7, worin der Bestandtei
“(B)2,2',6,6' -Tetrabrom 3,3',5,5' -tetranethyl -4, 4" -bi phenol oder

2,2 ,6-Tribrom3,3" ,5,5 -tet ranegﬁﬁlz-:,ﬁ,?él"‘- bi phenol oder 4,4'- 50

Met hyl en- bi s- 3, 5-di brom 2, 6-di net hyl p enoP oder eine M schung hiervon ist,
und di eser Stabilisator Methyl-p-toluol sulfonat ist. 9. Zusammenset zung,

wel che unfalt (i) wahigdendusmTewsaitiun @déanbhnedriyen Filerol, AlaS Riutch hie loigdndbad
(1) eine kat al farinsic N ifesigelX windergeyiesensvirgi nes Kat al ysators zur

Her bei f uhrung der Reaktion zw schen den 55 Bestandteilen (1-A) und

(1-B). 10. E ektgdmshes H\;\ nat, hergestellt aus einer oder nehreren

Schi chten ei nes usammenset zung von Anspruch 9 inpragnierten
Substrates. 57111111 UP Jill 111111 * C L M S* EP 0 239 784 Bi
Pat ent ansprUche fUr fol gende Vertragsstaaten: AT, ES 1. Verfahren zur
Herstel l ung ei ner Zusammenset zung, wobel diz@ge Zusammenset zung unfaBt: (A)
weni glgtens ei nen Bestandteil von: 6 10 15 | 30 36 40 45 50

: (Y)a 075::§§1 OH
,5 I

. 20

FORMEL VIII

- ~ OH OH
25 | |
) ()4 © (A)n @ (Y)a
....... FORMEL _(IX)
- .-35._ -
- OH OH
| I
| 40 . (A")n @ — (A" )n
(Y')4

45 (X' )s (Y')a

worin A ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 12 Kohlenstoffatomen, -O-, -S-, -S-S-,
-80-, -802- oder -CO- ist, jedes Y unabhéngig voneinander Wasserstoff, ein Halogen oder ein
Kohienwasserstoff- oder Kohlenwasserstoffoxy-rest mit 1 bis 10 Kohlenstoffatomen ist; jedes A"
50 unabhéngig voneinander ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 6 Kohlenstoffatomen ist;
jedes Y' unabhfingig vonsinander Wasserstoff, sin Kohlenwasserstoff- oder Kohlenwasserstoffoxy-
rest mit 1 bis 10, vorzugsweise 1 bis 4 Kohlenstoffatomen, ein Halogenatom oder eine Hydroxyl-
gruppe ist; und n einen Wert von 0 oder 1 hat; und worin die Bestandteile (A-2-a) und (A-2-b) in
soichen Mengen vorhanden sind, daB das Verh#ltnis von phenolischen Hydroxylgruppen zu
§5 Epoxidgruppen von 0,01:1 bis 0,5:1 betrdgt; oder
(3) Mischungen hiervon; und

S RN O A0



5558 ' Lttt tiotill ALl Til*l C L N
Ss*C L M S* EP 0 239 784 Bi (1) weni gstens ei nem Epoxyhar z,

wi eder gegeben durch die fol genggn &ys@lgy !, 1, 111, 1V, Voder VI C"' 10
1 20 - -Q 25 0~~ 30
0 .35 40 hA 0~~ 60
0-2 (B) wenigstens @ingm Hhblogeniertdd zweiwertigdil Phef!, welthes dulch di 13igéhd@Bror®bin M-~ a
*a . X1 odpr Xl wiedergegeben wird:
FORMEL X
OH
| ()3 @ OH
15_ x
0 FORMEL " XI
- OH OH
- | |
| 7N 7N
(1)a M (A)n @ ()3
w. | ' X - X
: . FORMEL XITI
OH OH
- | |
40 ﬁ
(A")n M (A")n
X '
" X (1')3 (1) (X*)s

worin A, A", Y, Y' und n die zuvor angegebene Bedeutung besitzen; jedes X ein Halogen ist; und
worin die Bestandtsile (A) und (B) in solchen Mengen vorhanden sind, daB das Verhiltnis von
50 phenolischen Hydroxylgruppen zu Epoxidgruppen von 0,7:1 bis 1,1:1 betriigt,
gekennzeichnet durch Verwendung als wenigstens sinem Teil des Bestandteiles (B) eines halogenierten
zweiwertigen Phenols, worin wenigstens 5 Gew.-% der in dem Bestandteil (B) vorhandenen Halogenato-
me in der meta-Stellung zu den Hydroxylgruppen stehen.

56 2. Zusammensetzung nach Anspruch 1, worin die Bestandteile {A) und (B) in solchen Mengen vorhanden

sind, daB das Verhiltnis von phenolischen Hydroxylgruppen zu Epoxidgruppen von 0,85:1 bis 1:1
betrégt; und eine stabilisierende Menge eines Stabilisators, wiedergegeben durch die folgende Formel:

* Y A 1
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FORMEL XV.

s o)
B (R1)s {i:zz:}} i-onz
170

worin jedes R' unabhiingig voneinander Wasserstoff, ein Kohlenwasserstoffrest mit 1 bis 10 Kohlen-
stoffatomen oder ein Halogen ist, und R? ein Kohlenwasserstoffrest mit 1 bis 10 Kohlenstoffatomen ist,
vorhanden ist;

15 dadurch gekennzeichnet, dap
wenigstens 30 Gew.-% der in dem Bestandteil (B) vorhandenen Halogenatome in der meta-Stellung zu
den Hydroxylgruppen stehen.

3. Zusammensetzung nach Anspruch 2, worin die Bestandteile (A) und (B) in solchen Mengen vorhanden
20 sind, daB das Verhdltnis von phenolischen Hydroxylgruppen zu Epoxidgruppen von 0,9:1 bis 0,95:1
betrdgt; und dieser Stabilisator in einer Menge von 0,001 bis 10 Gew.-% des Gewichtes des
Bestandteiles (A) vorhanden ist;
dadurch gekennzeichnet, das
wenigstens 50 Gew.-% der in dem Bestandteil (B) vorhandenen Halogenatome in der meta-Stellung zu

25 den Hydroxylgruppen stehen.

4. Zusammensetzung nach Anspruch 1 oder Anspruch 2, worin der Bestandteil (A) der durch die Formel |
oder Il wiedergegebene Bestandteil (A-1) ist, worin Q, R und R’ Wasserstoff sind; q einen Durch-
schnittswert von 0,1 bis 2 besitzt, und der Bestandteil (B) durch die Formel XI wiedergegeben wird,

30 worin A ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 8 Kohlenstoffatomen ist und jedes X Brom

bedeutet.

5. Zusammensetzung nach Anspruch 1 oder Anspruch 2, worin der Bestandteil (A) der durch die Formel

N Hl wiedergegebene Bestandtsil (A-1) ist, worin A’ 1 bis 4 Kohlenstoffatome besitzt und jedes R und R’

S - Wasserstoff ist, und der Bestandteil (B) durch die Formel XI wiedergegeben wird, worin A ein
zweiwertiger Kohlenwasserstoffrest mit 1 bis 6 Kohlenstoffatomen ist und jedes X Brom bedeutst.

6. Zusammensetzung nach Anspruch 1 oder 2, worin der Bestandteil (A} der durch die Formeln IV oder V

wiedergegebene Bestandteil (A-1) ist, worin jedes Q, R und R' Wasserstoff ist, und der Bestandtsil (B)

40 durch die Formel XI wiedergegeben wird, worin A ein zweiwerliger Kohlenwasserstofirest mit 1 bis 6
Kohlenstoffatomen ist und jedes X Brom bedeutst.

7. Zusammensetzung nach Anspruch 1 oder Anspruch 2, worin der Bestandteil (A) der durch die Formel

VI wiedergegebene Bestandteil (A-1) ist, worin jedes Q und R' Wasserstoff ist, und der Bestandtsil (B)

45 durch die Formel XI wiedergegeben wird, worin A ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 6
Kohlenstoffatomen ist und jedes X Brom bedeutst.

8. Zusammensetzung nach einem der Anspriiche 4 bis 7, worin der Bestandteil (B) 2,2',6,6'-Tetrabrom-

3,3',5,5"-tetramethyl-4,4"-biphencloder ~ 2,2',6-Tribrom-3,3' 5,5'-tetramethyl-4,4'-biphenol  oder  4,4'-

50 Methylen-bis-3,5-dibrom-2,6-dimethylphenol oder eine Mischung hiervon ist, und dieser Stabilisator
MethyI-p-toluoisuifonat ist.

9. Zusammensetzung, welche umfaBt (I) eine Zusammensetzung nach einem der Anspriiche 1-8 und (1)
eine katalytische Menge wenigstens eines Katalysators zur Herbeifiihrung der Reaktion zwischen den
65 Bestandteilen (I-A) und (I-B).

10. Elekirisches Laminat, hergestellt aus einer oder mehreren Schichten eines mit einer Zusammensetzung

von Anspruch 9 impréagnierten Substrates.
i IO O DO O
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-~ Kohl enst of fatonen, -S-, -S-S, -SO, -S02-, -CO oder -O ist; jedes B
durch die Fornmel: 50 ~~~0 H2C G- CH2-0 *

| ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
e R )4 mﬁedergegebenEﬂpﬁ ?7@531 C L M S EP 0 239
784 Bl jedes B' durch die Fornel: 0 0 -CH2-C -CH2 R *10 t5
(R )3 w eder gggehgiendeinbhn EpS§IRSz, Blodslgygetbn Guch B8 idkihden20rmdm I IR, MV oder
wi eder gegebenwi rd, 30 j edes R unabhangi g vonei nander Wasser st of f

oder ein Alkylrest mt 1 bis 4 Kohlenstoffatonen ist; jedes Q unabhdngig
“vonei nander Wasserstoff oder ein Kohl enwasserstoffrest mt 1 bis 10
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','_"Ko_hl enstof fatonen ist; jedes R unabhangi g vonei nander Wasserstoff, ein
Kohl enwasser st of f - oder Kohl enwasserstoffoxy-rest mt 1 bis 10

Kohl enst of f at onen oder ein Hal oS einen Wert von n-1 hat; m einen
- Wert von n'-1 hat; nt' einen V\ér%?%\)zéir?s;gﬂ-dlp hat, wobei jedes m m und nm' 35
weni gstens den Wert null besitzt; jedes n, n' und n" unabhdngi g vonei nander
einen Wert von O bis 3 hat; g einen Wert von O bis 4 hat; jgdes y

unabhangi g vonei nander einen Durchschnittswert von 1 bis 5 hat;®%y' einen
Durchschnittswert von 0 bis 3 hat und jedes zfnd, z' unighj_ggg\ onei nander
-einen Wert von O bis 3 hat; (2) dem Reakti;/ns_grodﬂ’kt vorf. 4

(a) -weni gstens ei nem Epoxyhagey wi e unter (A 1- ) cref | niYi+ We—45I60 55 63
vt tiligi HBill M B *= EP 0 2 784 Bi (b)

1B Il "% C L
weni gst ens ei nef zwei vver;i#én{er mehr wer t i an\ﬁxnenol, dasS  durch die
f ol genden Forneljn WI, VI der Ivaiederﬁg’gben i rd: WII ,; OH 10

'(Y)L,lo T~ o Q-EML V”d’"'f-’
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CoH OH 25 (V)4 (A)
(Y)4 30 FORMEL. (1X) 35 OH

- OH 40( . (A")n T
(Y')4 | (y')4 EP 0 2567d4's: (y)4 worin A ein
~zwei wertiger Kohlenwasserstoffrest mt 1 bis 12 Kohl enst of f at onen, -0-,
-S, -S$S-, -SO, -SM2- oder -CO ist, jedesyY unabhangi g vonei nander
Wasserstoff, ein Hal ogen oder ein Kohl enwas&erstoff- oder
.Kohl enwasserstof foxy-rest mt 1 bis 10 Ko stof fatonen ist; jedes A" 50
unabhangi g vonei nander ein zwei wertiger O&I enwasserstoffrest mt 1 bis 6
Kohl esist of fatonen ist; jedes Y' unabhangi g~voneigpander Wasserstoff, ein
Kohl enwasser st of f - oder Kohl enwasserstoffoxyy rest mt 1 bis 10,
- vorzugswei se 1 bis 4 Kohl enstof f at onen, ei n, 3%l ogenat om oder ei ne Hydroxyl -
gruppe ist; und n einen Wrt von O oder 1 had; und worin die Bestandteile
(A-2-a) und (A-2-b) in sol chen Mengen vorhanden sind, dal das Verhaltnis
von pRenol i schen Hydroxyl gruppen zu 55 © . Epoxidgruppen von 0,01:1

bis 0,5:1 betragt; oder (3) M schungen hiervpn; "and EP 0 239 784 Bl (B)
weni gst ens ei nem hal ogeni erten zwei wertige‘ﬁ‘gm'ml , wel ches durch die

fol genden Forneln X, Xl oder Xl|I w eder gege@n wrd: FORVEL X OH

15

A'-B
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20

- 25
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45

FORMEL III
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y _

50

56

o ) D
* c L M S *



10 (V)3 OHis x 20 FORVEL* XI OH

5(Y)3 (A)n (Y) 3 FORMEL:
X~ 35 OH - EP 0 239 784 B1 CH 40 a
< e (Atl)n (Al'l')n 45 X ~~~(Y )3
(y )4 X (Y')3 worin A, A", Y, Y und n die zuvor

~angegebene Bedeutung besitzen; jedes X ein Hal ogen ist; durch Verm schen
der Bestandteile ) und (B) in solchen Mengen, daB das Verhaltnis von
phenoli- soQ —schen- HBAdr oxyl gruppen zu Epoxi dgruppen von 0,7:1 bis 1,1:1
bet ragt, wol&i -di eSes. Yerfahren dadurch gekennzei chnet ist, dab als
weni’gstens €in Tegd des Bestandteiles (B) ein hal ogeniertes, zweiwertiges
Phenol, worin wenFPdstens 5 Gew.-%der in dem Bestandteil (B) vorhandenen
Hal ogenatone in dep neta-Stellung zu den Hydeoxyl gruppen stehen, verwendet
wi rd. %}5 2. Verfakren nach Anspruch 1, wori® die Bestandteile (A) und (B)
in ol €hen MengeniEerni scht werden, dab das Yerhaltnis von pienol i schen
Hydroxy_g grupten z&Epoxi dgr uppen von 0,8@:{ is 1:1 betragt;Qund eine
stabi | |§i er eQe~Medge- énes Stabilisators, W edeggegeben \rc'h di e fol gende

1
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45 worin jedes A' unabhéngig voneinander ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 12

Kohlenstoffatomen, -S-, -S-S-, -S0-, -§0,-, -CO- oder -O- ist;
jedes B durch die Formel:

0
50
/ \
HaoC — (IZ"—CHg-O
R

55 (R')4

wiedergegeben wird,
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"EP 0 239 784 Bi FORMEL XV. bH5~~~~~~~~~~~ (RI)5 SoR2 10
~worin jedes Rl unabhangi g vonei nander Wasserstoff, ein
-Kohl enwasserstoffrest mt 1 bis %ID |§95Il7§{18 st of fat omen oder ein Hal ogen
ist, und R2 ein Kohl enwasserstoffrest m 3 bis 10 Kohl enst of f at onen i st,
vor handen ist; 16 dadurch gekennzei chnet, daB weni gstens 30 Gew. - % der
i n dem Best anglies 8' d(iB) de Fodandenen Hal ogenatome in der neta-Stellung zu den
. Hydroxyl gruppen stehen. 3. Verfahren nach Anspruch 2, worin die
Bestandteile (A) und (B) in soichen Mengen verf scht werden, daBl das
Ver hal tnis von phenolischen Hydroxyl gruppen zy( Bpoxi dgruppen von 0,9:1 bis
'0,95:1 betragt; und dieser Stabilis tor -¢ ner~ QHAge von 0,001 bis 10
- Gew. - % des Gewi chtes des Bestandt ei ?%i rhanden i st; dadurch
gekennzei chnet, daB weni gstens 50 - % der in dem Best andt ei | (B)
vorhandenen Hal ogenatone in der net Stel I un@ zu 25 den Hydr oxyl gruppen
stehen. 4. Verfahren nach ei nem der nsprOche 1 bis 3, worin der
" Bestdfidteil (A) der durch die For oder 11 wi eder gegebene Best andteil
(A-1) ist, wrin Q Rund R Was | _sind; g einen Durchschnittswert
~von 0,1 bis 2 besitzt, und der Bg @il (B) durch die Fornel Xi
-W edergegeben wird, worin A ein zwei wertiger Kohl enwasserstoffrest
mt lsbis 6 Kohl enstof fat onen i st und jedes X Brom bedeutet. 5. Verfahren
nach ei nem der AnsprUche 1 bis 3, wori r“‘de)rﬁ Bestandtei|l (A) der durch die
Formel - 11l w edergegebene Bestandteil (A-1) ist, worin A 1 bis 4
Kohl enst of f at erBerbgsbdnziirdund jedes Rund R * - Wasserstoff ist, und der
Best andt ei | ( ByestBIrdulthalledrofrm:nel Xi wi eder gegeben wird, worin A ein 35
zwerwertiger Kohl enwasserstoffrest mt 1 bis 6 Kohl enstoffatonen ist und

‘jedes X Brom bedeutet. 6. Verfahren na (nem der AnsprUche 1 bis 3, worin
der Bestandteil (A) der durch die For oder
25 .
(R')y

wiedergegeben wird,
30 jedes R unabh#ingig voneinander Wasserstoff oder ein Alkylrest mit 1 bis 4 Kohlenstoffatomen ist;
jedes. Q unabhingig voneinander Wasserstoff oder ein Kohlenwasserstoffrest mit 1 bis 10
. Kohlenstoffatomen ist; jedes R' unabhdngig vonsinander Wasserstoff, ein Kohlenwasserstoff- oder
- Kohlenwasserstoffoxy-rest mit 1 bis 10 Kohlenstoffatomen oder ein Halogen ist; m einen Wert von
: n-1 hat; m' einen Wert von n'-1 hat; m" einen Wert von n"-1 hat, wobei jedes m, m' und m"
35 wenigstens den Wert null besitzt; jedes n, n' und n" unabh&ingig vonseinander einen Wert von 0
bis 3 hat; q einen Wert von 0 bis 4 hat; jedes y unabhingig voneinander sinen Durchschnittswert
von 1 bis 5 hat; y' einen Durchschnittswert von 0 bis 3 hat und jedes z und z' unabhéngig
voneinander sinen Wert von 0 bis 3 hat;
~ (2) dem Reaktionsprodukt von:
40 (a) wenigstens einem Epoxyharz wie unter (A-1-) definiert; und

45
50

55
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"V w edergegebene Bestandteil (A-1) ist, worin jedes Q R und R Wisserstoff
~ist, und der Bestandteil (B) durch die Fornmel Xl w edergegeben wird, worin
A ein zweiwertiger Kohlenwasserst t,mt 1 bis 6 40

Kohl enst of f at onen i st und jede?ﬁ%{%@% E,r)1edeut et. 7. Verfahren nach ei nem
der AnsprUche 1 bis 3, worin der Bestandteil (A) der durch die Fornel Vi

wi eder gegebengyBRsiRRRY Ginbm (Aveihbriigent odeVohieitifshe Pndrbilass Rirch\aBs@igedaed f i st ,
und der Bestan:émnlw(ah o DClodbrRgdten Wird: Xi W eder gegeben wird, worin A ein
zwei wertiger Kohlenwasserstoffrest mt 1 bis 6 45 Kohl enst of f at onen i st
und j edes X Br@@ggeu%g& 8. Verfahren nach ei nem der AnsprUche 4 bis 7,
wor ien der Best 2,2',6,6'-Tetrabrom3,3",5,5" -

tetramet hyl - 4, 4' - bi phenol oder

2,2 ,6-Tribrom3,3 ,5,5 -tetramet hyl -4, 4' -bi phenol oder 4,4'-Methyl en-bi s-
3, 5-di brom 2, 6- di net hyl phenol oder eine Mygchung hiervon ist, und dieser
Stabilisator Methyl-p-toluol- so sul fonat ist. 9. Verfahren zur

Herdtel |l ung ei ner Zusanmmenset zung, wobei g#las Verfahren das Verm schen (1)
‘ei ner Zusammenset zung ei nes bel i ebi gen _ger~QpsprUche 1 bis 8 und (I1) einer
kat al yti schen Menge weni gst ens ?'*ges ¥z At or ?mgur Her bei f Uhrung der
Reakti on zwi schen den Best andteitf &h \V; i =55 B) unfalt. 10.
Verfahren zur Herstellung eines el ektrisgher Lam nates, wobei das Verfahren
das |1 npragni eren von ei ner oder nehreren Schichten eines Substrates mt

‘ei ner Zusanmenset zung von Anspruch 9 unfalt. 66 * C L M S *

e FORMEL VIII

OH OH

I
/K\— (1)
NS

|
(Y)a '//\ (A)n
NS

30

FORMEL 1X

e

| (A")n @ ~ (A")q

(Y')I, (Y')4 (Y')‘t

45

worin A ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 12 Kohlenstoffatomen, -O-, -S-, -8-S-,
-S0-, -80:- oder -CO- ist, jedes Y unabhingig voneinander Wasserstoff, ein Halogen oder ein
Kohlenwasserstoff- oder Kohlenwasserstoffoxy-rest mit 1 bis 10 Kohlenstoffatomen ist; jedes A"
50 unabhéngig voneinander ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 6 Kohlenstoffatomen ist;
jedes Y' unabhéngig voneinander Wasserstoff, ein Kohlenwasserstoff- oder Kohlenwasserstoffoxy-
rest mit 1 bis 10, vorzugsweise 1 bis 4 Kohlenstoffalomen, ein Halogenatom oder eine Hydroxyl-
gruppe ist; und n einen Wert von 0 oder 1 hat; und worin die Bestandteile (A-2-a) und (A-2-b) in
solchen Mengen vorhanden sind, daB das Verhdltnis von phenolischen Hydroxylgruppen zu
65 Epoxidgruppen von 0,01:1 bis 0,5:1 betréigt; oder
(3) Mischungen hiervon; und

. [



10

15

20

25

30

.35 -

40

45

50

55

EP 0 239 784 B1

{B) wenigstens einem halogenierten zweiwertigen Phenol, welches durch die folgenden Formeln X,
Xl oder Xl wiedergegeben wird:

FORMEL X
OH
I
(X)3 @ ot
X
FORMEL = XI
OH OH
| l
(1)3 l//_\ (A)n @ (Y)3

FORMEL: XII

OH OH
| |

(A")n /f\' (A")n
TRX

X X!
X (Y')3 (Y')a (X')s

worin A, A", Y, Y' und n die zuvor angegebene Bedeutung besitzen; jedes X ein Halogen ist;
durch Vermischen der Bestandteile (A) und (B) in solchen Mengen, daB das Verhiltnis von phenoli-
schen Hydroxylgruppen zu Epoxidgruppen von 0,7:1 bis 1,1:1 betrégt,
wobei dieses Verfahren dadurch gekennzeichnet ist, daB als wenigstens ein Teil des Bestandteiles (B)
ein halogeniertes, zweiwertiges Phenol, worin wenigstens 5 Gew.-% der in dem Bestandieil (B)
vorhandenen Halogenatome in der meta-Stellung zu den Hydroxylgruppen stehen, verwendet wird.

Verfahren nach Anspruch 1, worin die Bestandteile (A) und (B) in solchen Mengen vermischt werden,

daB das Verhdltnis von phenolischen Hydroxylgruppen zu Epoxidgruppen von 0,85:1 bis 1:1 betragt;
und eine stabilisierende Menge eines Stabilisators, wiedergegeben durch die folgende Formel:

* C L M S *
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FORMEL XV,

| Y
(R1) S-0R2
| 5 =~ .

worin jedes R' unabhiingig voneinander Wasserstoff, ein Kohlenwasserstoffrest mit 1 bis 10 Kohlen-
stoffatomen oder ein Halogen ist, und R? ein Kohlenwasserstoffrest mit 1 bis 10 Kohlenstoffatomen ist,
- vorhanden ist;
16 dadurch gekennzeichnet, daB
wenigstens 30 Gew.-% der in dem Bestandteil (B) vorhandenen Halogenatome in der meta-Stellung zu
den Hydroxylgruppen stehen.

10

3. Verfahren nach Anspruch 2, worin die Bestandteile (A) und (B) in solchen Mengen vermischt werden,
daB das Verhilinis von phenolischen Hydroxylgruppen zu Epoxidgruppen von 0,9:1 bis 0,95:1 betrdgt;
und dieser Stabilisator in einer Menge von 0,001 bis 10 Gew.-% des Gewichtes des Bestandteiles (A)
vorhanden ist;
dadurch gekennzsichnet, daf
wenigstens 50 Gew.-% der in dem Bestandteil (B) vorhandenen Halogenatome in der meta-Stellung zu

25 den Hydroxylgruppen stehen.

4. Verfahren nach einem der Anspriiche 1 bis 3, worin der Bestandteil (A) der durch die Formel | oder |l
wiedergegebene Bestandteil (A-1) ist, worin Q, R und R' Wasserstoff sind; g einen Durchschnittswert
von 0,1 bis 2 besitzt, und der Bestandteil (B) durch die Formel Xl wiedergegeben wird, worin A ein

30 zweiwertiger Kohlenwasserstoffrest mit 1 bis 6 Kohlenstoffatomen ist und jedes X Brom bedeutet.

6. Verfahren nach einem der Ansprliche 1 bis 3, worin der Bestandteil (A) der durch die Formel lil

wiedergegebens Bestandteil (A-1) ist, worin A’ 1 bis 4 Kohlenstoffatome besitzt und jedes R und R’

- Wasserstoff ist, und der Bestandteil (B) durch die Formel XI wiedergegeben wird, worin A ein
35 ~ zweiwertiger Kohlenwasserstoffrest mit 1 bis 6 Kohlenstoffatomen ist und jedes X Brom bedeutet.

6. Verfahren nach einem der Anspriiche 1 bis 3, worin der Bestandteil (A) der durch die Formsein IV oder
V wiedergegebene Bestandteil (A-1) ist, worin jedes Q, R und R' Wasserstoff ist, und der Bestandteil
(B) durch die Formel Xl wiedergegeben wird, worin A ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 6
40 Kohlenstoffatomen ist und jedes X Brom bedeutet.

7. Verfahren nach sinem der Ansprliche 1 bis 3, worin der Bestandteil (A) der durch die Formel VI
wiedergegebens Bestandteil (A-1) ist, worin jedes Q und R' Wasserstoff ist, und der Bestandteil (B)
durch die Formel X! wiedergegeben wird, worin A ein zweiwertiger Kohlenwasserstoffrest mit 1 bis 6

45 Kohlenstoffatomen ist und jedes X Brom bedeutet.

8. Verfahren nach einem der Ansprliche 4 bis 7, worin der Bestandteil (B) 2,2',6,6'-Tetrabrom-3,3',5,56'-
tetramethyl-4,4'-biphenoloder 2,2',6-Tribrom-3,3',5,5'-tetramethyl-4,4'-biphenol oder 4,4'-Methylen-bis-
3,5-dibrom-2,6-dimethylphenol oder eine Mischung hiervon ist, und dieser Stabilisator Methyl-p-toluol-

50 sulfonat ist.

9. Verfahren zur Herstellung einer Zusammensetzung, wobei das Verfahren das Vermischen (l) einer
Zusammensetzung eines beliebigen der Anspriiche 1 bis 8 und (ll) einer katalytischen Menge
wenigstens eines Katalysators zur Herbeiflilhrung der Reaktion zwischen den Bestandteilen (I-A} und (I-

55 B) umfaBt.

10. Verfahren zur Herstellung eines elekirischen Laminates, wobei das Verfahren das Impréagnieren von
" einer oder mehreren Schichten eines Substrates mit einer Zusammensetzung von Anspruch 9 umfaBt.

* 4 L M S *
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