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Pol ymer conposition conprising phenolic resin The
present invention describes a polyner conposition
conprising phenolic resin. In Electrical Insulation
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A furthbt w&sﬁtéﬁddea@ﬁx pPé(jpaHthxaﬂﬂhé/-modﬁ[éd phaﬁol(o%@@% iPdéscribed by
bert son describes the steﬁmnse nmeri zati.on

@q@@rgé% Ilgy,lgr@pomum and

a batch process is described. The properties of
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cyclic imino ethers, including the reaction of oxazolines with phenol-containing compounds.

Here too, a batch process is described.



To increase the thernooxidative stability, Deviney et
al . describe, in WD 98/05699, the preparation of a

pol ymer from a phenolic resin and bi soxazolines in the
absence of a catalyst. To achieve uniformintroduction

into the conposition conposed of phenghi '
wo 2?@%/?%5%2% bi soxazoline, the conposition is expogl@EFE[Pgoogmswss

an el ectromagnetic field. It was an object of the
present invention to provide a polyner conposition
whi ch conprises phenolic resin and is suitable for
produci ng materials having an inproved thernooxidative
stability. It has surprisingly been found that a
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i nvention can, for exanple, be enployed for preparing,

by nmeans of an extruder, a reactive polyner which can
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Furthernore, this, pol conposi tion can also be
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conposition, characterized in that this polyner

conposition conprises - a mxture (A) conprising one
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: Ri_ = alkyl or phenyl group, R2, R3, =
preparg lf%[ gfgaeﬂolyrgprk@m é‘irqgﬁgloﬁchye_sir?pndliws%az@mes in ge absence of a catalyst.
To achieve uniform introduction of energy into the composition composed of phenolic resin and

bisoxazoline, the composition is exposed to an electromagnetic field.

it was an object of the present invention to provide a polymer composition which comprises
phenolic resin and is suitable for producing materials having an improved thermooxidative
... .stability.

It has surprisingly been found that a polymer composition which comprises phenolic resin and
stabilizers, especially in the form of HALSs, is suitable for providing both reactive polymers and
materials having an improved long-term stability. The addition of HALSs can suppress‘
embrittlement caused by action of light and heat on the materials produced from the polymer
composition according to the invention. In this way, a virtually constant tensile elongation and

elongation at break of these materials can be achieved.

The polymer composition of the invention can, for example, be employed for preparing, by
means of an exfruder, a reactive polymer which can subsequently be used further for producing
composites. Furthermore, this polymer composition can also be converted into a material in a

batch process according to the prior art.



O one or nore conmpounds having the structure (A2) R4
where A = al kyl ene or phenylene, R4, R5, R6, R7, Rm

= hydrogen, alkyl group, m or 0, 1, 2, 3, or
m xtures of one or nore conpounds having the structure

A2 where the substituents of the ty
WO@%@%EL )RS R, R7, R, RE, and RO can be | BET[Epz000/053038
~different and substituted or unsubstituted, the
structural fragment A can be substituted or
unsubstituted and mand o can be identical or
different, - at |east one phenolic resin (B) and - at

| east one stabilizer (C) selected from anong
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- - amixture (A) comprising
one or more compounds having the structure (A1)
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N
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n o
Ro (A1}

where R, = alkyl or phenyl group,
Rz, Rs, R, = hydrogen, alkyl group,
n=0,1,2,3,
or
one or more compounds having the structure (A2)

R4

e
{w

Rolo  (A2)

where A = alkylene or phenylene,
Ra, Rs, Rs, R7, Rm, R, = hydrogen, alkyl group,
m0=0,1,2,3,
or mixtures of one or more compounds having the structure (A1) and (A2),
where the substituents of the type Ry, Rz, Rs, Ry, Rsl, Rs, R7, R, Rnand R, can be
identical or different and substituted or unsubstituted, the structural fragment A can be

substituted or unsubstituted and m and o can be identical or different,

| - - atleast one phenolic resin (B) and

- atieast one stabilizer (C) selected from among 2,2,6,6- tetramethyiplperldln -4-one and/or

der:vatlves thereof.



The pol yner conposition of the invention preferably
contains at |east 5% by wei ght of chemcally unbound
conmpounds having the structure (A) and/or (A2), based
' on the polymer conposition. The expression "chemcally
onpounds” neans that the conpounds havj
wo @?ﬁg?g%‘g (Al') and/or (A2) have not reacted wt E&?A%%OWO%%S
phenolic resin and are thus present in free formin
t he pol ynmer conposition of the invention. The
proportion of chem cally unbound conpounds havi ng the
structure (Al) and/or (A2) is determ ned as foll ows
(for exanple for 1, 3- phenyleneblsoxazollne) 15 g of
The pplyenes gapipesifigodiithe mvemefarainy cérdming rblep$icbYaby weight of

cronSBF BRI PAOR by R SRS D 1) B s

compasitierp Jine expressionf chehiicallreinhaursl ¢ampoinds’i roeanssthaldhe xempounds
hater |
navind S SRR (81) AR D v o bty dhe Dl S rspyand are thus
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nore preferably from8 to 40% by weight, particularly
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compodifigrh.Ci ty" (FST). regul ations. |nportant constituents
of the polyner conposition of the invention are the
conmpounds of the structures (A) and (A2) which can be
used either alone or in the formof a mxture. O
course, it is also possible o use m xtures of -
~different conpounds of the structure (Al) or (A2). The
substituents Rl to R7 and Ro to Ro enconpass  hydrogen
and/ or al kyl groups, with alkyl groups being, for the -
pur poses of the present invention, |inear or branched,



or 1, 4-phenyl enebi soxazol i ne. The pol yner conposition
of the invention can conprise a mxture (A conprising
~conpounds having the structure (A2) in which mo
within the same conpound (A2u) and/or conpounds having

cture (A2) in which m= o0 within the sa[%rg_[
wo 265%[) %dﬁé (A2g). Thus, the polyner conposition o Iﬁ520091053938
i nvention can conprise, for exanple, a mxture (A

whi ch conprises only conmpounds having m=1 and o = 0
wi thin the sanme conmpound (A2g). Exanples of the
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e advantage that the long-term
st ab| lity of the reactive polynmer can be inproved

Ina pretf(%}?éoe bodTr%@ntpﬁltHéTE{JlM&%FB@%bBéi@Jh &ftrp_éﬁggwalﬂ? g%i:%o gﬂr}ﬁ@srrbs a mixture

conprise a m ar i ous
(A) congisitngoefi 1008nbwweightof ansesrtmane qongfoendbhgvinpinerstsiesire (A2) in which

| m and égr%bﬂrlefeﬁ%lf 0 %?\f' I?lq)atr‘ttk%lasft it %&Hrrses( %}np%;.mds having the structure (A2)

whlch have a phenylene group as structural fragment A, for example 1,3-phenylenebisoxazoline

5



(1) where R' and RIV = al kyl group, Rv =
heterocycle and A' = al kyl ene group and the alkyl,
al koxy, al kyl ene groups and heterocycles are
substituted or unsubstituted.

- WO 2009/132924 | PCT/EP2009/053938

or 1,4-phenylenebisoxazoline. The polymer composition of the invention can comprise a mixture
(A) comprising compounds having the structure (A2) in which m # o within the same compound
(A2u) and/or compoundé having the structure (A2) in which m = o within the same compound
(A2g). Thus, the polymer composition of the invention can comprise, for example, a mixture (A)
which comprises only compounds havingm =1 and o = O'Within the same compound (A2g).
Examples of the abovementioned compounds of the structure (A2) are 1,3-

| _ phenylenebisoxazoline and 1,4-phenylenebisoxazoline.

However, it is advantageous for the polymer composition of the invention to comprise a mixture
(A) comprising both compounds having the structure (A2) in which m and o = 1 within the same
compound (A2g6) and compounds having the structure (A2) in which m and o = 0 within the
same compound (A2g5). As compounds having the structure (A2g5), the polymer composition
of the invention preferably comprises 1,3-phenylenebisoxazoline or 1,4-phenylenebisoxazoline.

The polymer composition of the invention preferably comprises a mixture {A) comprising
from 10 to 90% by weight of compounds of the structure (A2g6) and
from 90 to 10% by weight of compounds of the structljr_e (A295),
particularly preferably
from 30 to 70% by weight of compounds of the structure (A2g6) and
from 70 to 30% by weight of compounds of the structure (A2g95)

. and very particularly preferably

from 45 to 55% by weight of compounds of the structure (A296-) and
from 55 fo 45% by weight of compounds of the structure (A2g5).

The polymer composition of the invention preferably comprises phenolic resins (B) which are
obtained by condensation of phenols with aldehydes, in particular formaldehyde. Thus, the
polymer composition of the invention can comprise phenolic resins selected from among the
novolak and resol types. It particularly preferably comprises novolaks as phenolic resin (B). The
phenolic resins (B) used preferably have a content of free formaldehyde of less than 0.1% by
weight (determination in accordance with DIN EN 120). This has the advantage that no

emissions of formaldehyde occur.

The polymer composition of the invention preferably comprises the mixture (A) and the phenolic
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(2) where R TH = hydrogen, al kyl or al koxy group,
where W = g=2to010, C41-19 ---NO \--/ or

WO 2009/132924 - PCT/EP2009/053938

resin (B) in a weight ratio of mixture (A} to phenolic resin (B) of from 99:1 to 1:99, more
preferably from 90:10 to 10:90, particularly preferably from 75:25 to 25:75 and very particularly
preferably from 45:55 to 55:45.

Furthermore, the polymer composition of the invention particularly preferably comprises HALSs
(hindered amine light stabilizers), derivatives of 2,2,6,6-tetramethylpiperidin-4-one, as stabilizers
(C). This has the advantage that the long-term stability of the reactive pdlymer can be improved

- thereby. The polymer composition of the invention can also comprise a mixture of various
HALSs.

The polymer composition of the invention preferably comprises stabilizers having the

* structure (1)

R’ 1)

Q
] i
0 —N RV
o e momonn o X3
- ™~ v v
where R'= alkoxygroup, QO R", o |, 0" or R and
'R = free oxygen radical (—O®), hydrogen, alkyl or aikdxy group,
I X
RI’II ' RI’I’II
A
)J\R"', S0 o o7 Yo
where R™ and R" = alkyl group, RY = heterocycle and A’ = alkylene group and the
-alkyl, alkoxy, alkylene groups and heterocycles are substituted or

unsubstituted.

~ The polymer composition of the invention particularly preferably comprises stabilizers (C) having

the following structures (2) to (4):



where Rvill = hydrogen or alkyl group. |In a further
enbodi nent of the pol yner conposition of the

i nvention, this conprises polyner-bound HALSs such as
Rix 0 0 where Rhydrogen or al kyl group and r, s10.

- wo BB T eyl pi per i 4- one der vat i ves EST/F2009/053938

et ranet hyl pi peri di n-4-one derivatives
to or in a polyner chain. Suitable polyner chains are
functionalized polyolefins, in particular copol yners
based on ethylene and esters of (meth)acrylic acid and
very particularly preferably.cgopolyners based on
et hyl ene and met hacryl ate. P« |Q@Marly usef ul
exanpl es of pol yner- bun SsNare disclosed in EP O
063 544 Al, whose o fncor por at ed by
reference into the preseémt i nvention. In particular,
the pol yner conpogfthon of the invention contai ns the
stabilizers (O mount of fromO0.1 to 2% by
wei ght, preferabl mO0.2 to 1.5% by wei ght and
particularly preferrhly from0.3 to 1.2%dby weight,
based on the pol ymer conposition.

where  RY" = hydrogen, alkyl or alkoxy group,

- - 9 (3)
C4Hg
Y I\ N NH
where R"= o, /" or
- g=21t010,
O
o)
=3l
N
H 4

where - R™™ = hydrogen or alkyl group.



The pol ynmer conposition of the invention can al so
conprise Lewis acids or Lewms bases in addition to the
components (A), (B) and (C). These compounds serve as
catalyst in a later reaction. The polyner conposition
,nvention preferably conprises trial kyl

wo Z?ésl"?a y24phosphi tes, preferably triphenyl phosphIZCtETIEF'F[‘mgmsgg?’8
a particular enbodi mrent of the polymer conposition of
the invention, this can also conprise
tetraalkylphosphonlun1or tetraarylphosphonlun1salts

in = e GRS YT B kit Db SharRBialleBry e cgporises polymer-

bounddékilaBsodusbrmesul phoni ¢ acid as catal ysts. These
conpounds, which can serve as catalyst in a later
reaction, are prefer in the pol yner
conposition of th F an amount of fromO to
2% by wei ght, based on the pgl yfrer conposition,
preferably in an amount of 0.01 to 1% by wei ght
and particularly preferably i pkan anmount of from 0.01
to 0.4% by wei ght. Dependi ng{on }t he use of the polymer
conposition of the inventio | Can be advant ageous
for the polynmer conposition ofVt he i nvention not to
contain any catalyst. This ls’bartlcukgyly t he case
for .uses of the polymer conposition of the invention

where f oR" i Heydprasas eiksharerp @adleri al s in which the loss in
mesg 045 ing a thernal treatment should be as |ow as
- possi bl e The pol ymer conposition of the invention can
further conprise antioxidants; it preferably conprises

These %B@He‘?—%bhﬂ(d AhPgSLRM Qlﬁe§' @éltl%méi‘w ngé’rfoﬁ—ﬁ ARl riGSRNRe gggﬁd toorina

having the structure wher e ,
poiymemhamh)Fiuui%%nolylaekwalne‘aawumtvnaitxed @yb'p!@an%ym paftisulpr copolymers

based \9@ ee'irﬁflérﬁean% ﬁ ? %gﬁg@r;ctﬁ)ag,ﬁl dE Q@ldta\ﬁe%e@apdar&hlarly%rex%@ébl@@opolymers

ent’i cal substitute
based gn ww&netamde"detha@vla@( Sepicelareselebetcnmepeiamitnerdiound HALSs are

discios%g\'yli?Eg‘)dt |AWvasg ?gn%zirr@gﬁ%ir@d?%ete§9ééﬁpéﬂ&%8 the present

. _ e structure
invention.

In particular, the polymer cOmpositidn of the invention contains the stabilizers (C) in an amount
of from 0.1 to 2% by weight, preferably from 0.2 to 1.5% by weight and particularly preferably
from 0.3 to 1.2% by weight, based on the polymer composition.

The polymer composition of the invention can also comprise Lewis acids or Lewis bases in -
addition to the components (A), (B) and (C). These compounds serve as catalyst in a later
~ reaction. The polymer composition of the invention preferably comprises trialkyl or triaryl

phosphites, preferably triphenyl phosbhite.

In a particular embodiment of the polymer composition of the invention, this can also comprise
tetraalkylphosphonium or tetraarylphosphonium salts, tetraalkylammonium or
tetraarylammonium salts of halides, tetrafluoroborate, hexaflucrophosphate or para-

toluenesulphonic acid as catalysts. -



(7) These antioxidants are preferably present in the
pol ynmer conposition of the invention in an anmount of
fromO0.1 to 2% by weight, preferably fromO0.2 to 1.5%
by wei ght and particularly preferably fromO0.3 to 1.2%
.ght, based on the polynmer conposition. It_J
_WO 2@%&/@9%360% for the polynmer conposition of thePé'FIEPZOOQIOSSQSB
invention to conprise at |east one deaerator. As
deaerator, it can conprise, for exanple, silicone oils
or silicone-nodified polyglycols and pol yet hers,

f oam destroyin ol ysi | oxanes or pol yners, .
These, RS WS FAMEEFYOrS a1 A PIY PSRPGican 86 RISTesaly presentin the
polymgﬁtfdfmfﬁiggfwg}eaﬁ‘fﬁsﬁggdn gry Eﬁmlﬁm;\mggm d imez%k d@ig/la;smssed on the

e- 06, e- : r)- or r).- -
polymE ORRSTO cpiCGTaLly Reatbembee! dhiemyin @dvgﬁy'zé%qhtﬁag particularly
prefer&ip i £n drdoirator #8mi MOt keo.awd By wWaibhtor oduced therefrom

| ater can be significantly reduced. The pol yner

conposition of the invention preferably contains the
Deperfd@Redrathelusk bf the pPH cof{pdstieAoPthd itvenddn, ycantieditivantageous for

" based on the polyner conposition, nore preferably fro
the poY CoBORULY D MRSGEE g8 o bIRY FoiREEr ey IP e G the case
for usdd. 6f thedpdlymep dmpiit@itof te POSHIoREr thS BrodliclidreoMPateA®EE in which the
. conposition of the invention is, for exanple, the
loss *"5?%% ing R WBFmah HRatme ahedd be Rp ovhat Bosdiet is
advant ageous for the pol yner conposition of the
i nvention to conprise blowi ng agents instead of .the .
The pa@g@r FOBIPOSIHEN (it othien §vagEaT §,g" tfﬁ'éh%o‘F%Fé’isec BH%%‘;%“F%M preferably
comprigés tefcdlf\HHer &Np bl hRSre hdlbMb g QBMpbERIPRBAR) the structure (6),
solvents, nore preferably nethanol. The bl owi ng agent
is preferably present in the polymer conposition of
the invention in an anmugigof from0.5 to 5% by
wei ght, based on the pol r conposition. It is also
advant ageous for theﬁggiy nposition of the
i nvention to conprise‘a dast ‘one moul d rel ease
agent, which nakes the pol yrer conposition easier to
handl e i n shapi ng processeg%DThe pof8)mer conposition
~of the invention preferably conprises nould rel ease
agents selected fromanong silicones, for exanple in
r¢ Be.roR: &ihydrogsinl alkyl, alkyleryl entycloatiiisgrofipt s and
L8Si atur -
R fro SR RBents o 1 ORD 1, R o e Hen Bl ohBitefent and substiuted
oogpsubstitubet,al salts of fatty acids, for exanple -
calcium | ead, magnesi um al um ni um and/ or zinc

stearate, fats, polyners, for exanple polyvinyl _
for exahRiehbe, repoligre prasiuct afi di-prsttipdphentinwith dieyebenpsnéaasenst and isobutene

haanHﬂﬂ&RﬂﬁﬁE??FCid’ fluorinated hydrocarbons and/ or

SO0

- P

(7}

where p=1105.
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- inorganic nould rel ease agents, for exanple

graphite, talc and m ca powder. As noul d rel ease
agents, the polyner conposition of the invention
preferably conprises internal nould rel ease agent

whi ch are added to the starting rraterl
WO 2@%&{? f@ﬁem ally during the shaping process, eit hé]:féﬁgoogmsagas

accurmul ate at the surface of the noul ding or can bring
about nore rapid curing of the surface so that no bond
can be forned between the wall of the nould and the

TheseRHoRHgER AIHEUY Pasen b Sul S RURTS fapenton i an

amoumtaifrsm@ e 2Ky wigitthpf@armirket®d tandes by weight adieparticularly

T e g R o el

ACMOSAL(r) 82-853. The nould rel ease agent i's

articul pr ef er abl rese in t 0
tis a3 EhE ot M P eaTbrBh o the kitehlin Prckrke ghiegstone
deaerslitOr A%d@ﬁer\w:brghban d@’ﬁﬁm%gfdr IeQéHﬁQb' th@)"r@fcﬁlé@bb%cfrfe@ﬁb@flé’d
on t OSItI

poiyghﬁﬂ,st q{gir/o 1erg %}éa@d&?%wn% 891}5%9’(5 oroqolfrﬁ qr cS‘IPIO(:ilﬂed
potym@tawamylsﬂbxaﬁ@@as s meikbigdgfonaihsle, I@,r Bf/lenfzﬂlir)the trade name Byk®-A

506, B3 Coab ootk B30 B BT JRo MR ion f BrEPERIY TER Uy acvantage that

bubbleafanmsttonoﬁ tHer rﬂmeﬁaﬂprb@adé%th’é/refﬁ@rhgé’tbr cArabe gighificarig reduced. The

mer..co tion. rthernore, the polyner
oy GRECRESOAT BF YRBNpRDEPON CORR sie SeGTBI SLan Fragut of from 0.1
to 1% beiveigliabhsed 6|ﬁ)theeptﬂffﬁér&:ohﬁi0@mgﬁ ahiend;- mé@?éblyefg?mrmwms% by weight
or ani c 0 us c unds t preferably
and pa{tﬂ:ﬁ‘r‘%l’@é’é%fe@%g}’fs %ﬁ@%ﬂgﬁﬂé”e‘d@ﬁpounds in particul ar
- diphenyl cresyl phosphate, or anmmoni um pol yphosphat es
The fla retardant is_preferabl res nt in an, anmou
A possTS e A e GOk G BTRESR of b FEeBiEY 8y R YA PPIBNNS PigLction of
foams Jél%fbb’thi&%@b‘@se&ﬂﬁ d@l@érﬁtb@éﬂ@ﬁbﬁth@ fp%fyﬂ{@%mpﬁéiﬁm bf th@ invention to
by wei ght, based on th mer conposit

- compr 'E?é é‘ﬂ%@%ﬁ”&%&?ﬁﬁagé%th& quaéFPéOFr é@é’#%’r‘& agF th? BP'V%@ﬁ{ composition
f th aﬁerﬂi@h@h FLfERBRY conifisk RfEMid R tEORMrb b éthanol. Th
of the | articul a? Exol ?trc(rz I563 E>r<oI|t(;[ 4£2pGExI§6?tn(1r)ano °
blowrnglggrentg(@]efqr%tply present ipyibe p@lwn)er gpmpoq:_ijgﬂ quttI@q: ngpim@z@ an amount of
from 0.6%@ 604 by \)veﬁﬁ’t $éded B He ;icﬁ)fr?ler%ngc%@ttloﬁxo' it(r) AP 462, |
Exolit(r) AP 740, Exolit Exolit(r) AP 760.
The pol ymer conposition of the invention can conprise, =

Itis alsb %d@%héédﬂ% bethb%iﬁ?@'cbfn\ﬁ%m&? Bt t'h@ r}%n@r&wﬁcon}iﬁﬂsb%@feast one

ditives or part i cul ate conponent s for exanpl e

mould iqlﬁ%@aﬁg@pbsvh!%na@@dh@ PelyFgF 6QaRPYlY PaYYL0 hahdle & ehanrjng
procesé’é‘.‘f‘sr THE piynier kbRipdsiit othe iRehfon En%fer§2§l2'€8h%n§ést ABliH Riease

di oxi de, nanoparticles, for exanple sheet silicates,
~agentssglegigdtfiatup@engodi um | i t hi um magnesi um silicates as

. @liiomay Kﬁt&gmg;e?;\ tg%gmlo?od?bl Fi?%‘(é?%ﬁ’nd%lgr% tdibend Fééﬁ’r?s

name Laponit '''ng reagents, tor exanp
iakander exanyfle nalyrgl and synthet;c paraﬁms W|th and without functsonai groups,

- eRSpaRe YinBl AR hf) A KSR, PR, R
alvgdriurrhand/oragiec ﬁamatec;em osil(r) XL 924 by Wacker
me AG flexibilizers, for exanple glycols, |ow

profile additives, for exanpl e thernoplastics,
- polgirersidryexaoipjes polyviny edohbke polgsstarseantapdiatiefthshy

A }ﬁ%%ggtegh&rghgspﬁ%r%na%ﬂ the trade name Vinnapas(r) B 60

- fluorinated hydrocarbons and/or
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additives for increasing the electrical conductivity,
for exanple calciumsilicate, photoinitiators,
pref erably a-hydroxyketones, nore preferably
2- hydr oxy- 2- met hyl 1- pr opan- 1-one, particularly
|y Darocure(r) 1173 from Ci ba, light-a '
7] 2@@25{# 4 Dreferably Q502 98bos053938
2, 4-bi s(2, 4-di net hyl phenyl) - 6-(2- hydr oxy4-i sooct yl oxyp
henyl)-1, 3,5-triazines, for exanple CYASORB(r)
UV- 1164L fron1cytec Industrles I nc. and/or
antistatic t referred e
- oBbioRR bl e e ioet. R PRGOS gﬁﬁ%ndﬂﬁw’w&r

conprises a reactive diluent. This usually conpri ses

as mopBhtelEasE 2t §6 e aVinke S iein g 0d WVGRRB AaFe phomrises
mtemeﬂmﬁ)mrdéata@gemrsyﬁ%hﬁam{aw atee.&mtiacb memarﬂ"ﬂg ﬁfalteiia& and can,

id at roo tenpera e
especiflly fiiBe cheP b Eret SUbR S bR oH S (PO dif maulding or can
bring %b&ﬂmb@ra@fd (S.niﬁ@ omh@ciueﬂaSe §d§ Ehat hé bpad barcbé frmed between the wall of

the molufqo %’I@c{ %I rB?qu é%j?] gétpae.ull 'E%F Wnrgécg Fo%yof %e ihvention comprises

mould teédahaghngd fwsrh Wedhos @fehil@t(@ wﬁlbﬁ agxihatkedd arley thattéide names

s

ACMO8ihat szlmme A@BIKHS&\Q@)BQITHSSt Yhe hefulch@dagk abent i pavtizliarly preferably

presenffi e Sofnfin SoPpasict o aanyeRfitl Bran AL Al soig O CRelF bk weight,

very pattidulkemyt srefigthly fism ERERY B by U8ig8t, beyddeen thapdlypidrebmposition.
Further possibilities are other |iquid conponents

whi ch are able to react under conditions of
Furtherfhiiare; thadioB@ier ROMpoEitidr 8t the hveptith cat Alyd c&hpee \ﬂéttu&jj hyénts,

an alternativ Ieto X
preferaBlyrackans dute PRTabY sl BRebeis et e e MBvRiohate,
preferabBaH aACLHAG €t BEfréra Ot e 20% &§ edightnyRat loﬂﬂh@p@zyméﬁé@ﬁ@dazﬁbn

Araldit(r) LY 1135-1 Aresin (epoxy resin from
Hunt sman Advanced Materials (Europe) BVBA).. The

Furtherfic?8 Othblp@nm@‘r cbmﬁééwﬁoﬂgé ;ﬂ%gg/odbéarf ét@d&"b&nérgéeﬂﬂa%%/ﬁeltékdants for
rom 0 0 as

referab
examplgﬁ@ rofe%%mt)?lms(ﬂf OFgaRiG Mﬁh@%‘ﬁ compaungdsy fiprefrably
compnééfs drbﬁmf: PRABEPhoRusCEdniRIings R %EHF@:%IaF BRhihyd @%{\;ﬁ phdaphatB Eor

ynmer conposition to be ad justed, prefera

‘ -ammonf%ﬁewehosnh@teé hae fiaramr%tﬁrqanbrseqr@fﬁr?@a/ @ﬁﬁ%.!mﬂﬁ"@mt of from 1 to

30% byt\bégﬁp'rﬁﬁi‘@bre@@rﬂﬁl%ﬂo?d 28 @é%tﬂ?ﬁ:vé@ﬁ’t%ﬁ'pféﬂicuHFI;y%referably from 5 to
rises at | east one deaerator and one

10% bymgat pasechanthgpotymer crEpesitighet Pietsiplly cenpriges a flame retardant

from Cléim éﬁ% g&tr%]é?esde Lrj‘r?e:r ﬂtaet?édeoﬁ‘arﬁfé‘E?&tt@APHﬁrp%pudu%r @xbllt%@8§ Exoiit®
442, EXQF%W@EX@N&@ Exolir §€Bsbxit AP 498, aliE r‘?‘f‘[’)éag E"@i“t@’ AP 423, Exolit®

AP 462SERST® RP 7200, EkkhﬁﬁeAPSr%ﬁ‘ Edolf®® API7BQYS 5,302,687. In the
' case of the batch processes, the starting conponents
are, in the sirnp- lest case, reacted in a suitable
The polgﬁl@FEbﬁ’iEoé’ ﬁ&?ﬁ‘l the Inde MRS d é@ﬁpﬁé@dﬁraddh%n%me%cﬁ’tfves mentioned
reactlon erature Ts,
above, fyather additives drparficukpte ctamn@wts poresxarmpls: y fr om 160 to

o ot 67 Sk MBle o Bl e Bl MRty o
10 fillerslghdpigwests. folbxarapldititargmaioxidee conponents to be
m )ﬁ%ﬂ ﬁ%cl@g ftQSFJe ?‘nﬁp@?sﬁéegesl:%a snmpp%&tjcu?a sgct.hul‘rplﬁhl%wdrﬁggnemum

ol'rc resin
aI tsdlcawm asgre neekeged, yoreexaropip o Rm@modﬁmﬁbethennadamlame
can al so be prepared by continuous processes, for
~exanpl e continuously in an extruder, flow tube,
i ntensi ve kneader, intensive™m xer or static m xer.
The reaction paraneters can be sel ected essentially
freely; in particular, the preparation of the polyner
conpositions of the invention in the apparatuses



As appar atuses, extruders such as single-screw or
mul tiscrew extruders, in particular tw n-screw
extruders, planetary gear extruders or ring extruders,
flow tubes, intensive kneaders, intensive mxers such
X mXxers or static mxers are particu
WO 2@@?’53@% for the preferred preparati veppr ocessa§¢1¥{E§?809!053938
preferably used. In a particular enbodi nent of the
preparative process, it is also possible to use
mul ti shaft extruders such as ring extruders.
Par t,i cul arg ference is given to nultiscrew
ext#ﬁﬁ@ @ Eﬁfl&particular tw n-screw extruders, and
mul téctiplirid reagdntsderexaniple gitdnks Qubrabily m@yeaalkyd@hemalkylalkyl-

Very rti ular ef rence (s given to tw.n
ext il oS bl Nevrighendamibrpe PR U GRiang, marketed
a bairﬁ:ihr me@reee swarreqserr@éu@m g2 mNEabiel Chprms aads
QF ﬁ seco n the abovenenti oned
app Xblizes F8¥a 8Sin an extruder or intensive
| knead\erprorﬂwdﬂrveeffot SRIMBIE tifdrmepBistidR, @@fmambblgmnw dcbtates as are

the m Xin the xt rud suffl I ent
t e MerkeBd nf B 458e hermit G b G vpde fas \inbesd Bleg so.
t he ddRsivectr feeremgithe teiéetrr@é&maa&ﬂvu@ o Seagse calbiam silicate,

oot AT ReeY R GRS B PTRERY 2 B 2 methyi-
ext riustepan- wone rﬁaﬂw:a/r@/ ;ﬁ'@%@éiﬂy Dad)clrW 117 fosi @:ear api d

m xi.n faneou nsl.v at t [..ln
OOt SHHER G Ter & A oG 4 ot BB1 P harony-
Wi t . |§06€%ﬂ0’xypﬁerﬁﬂ>)ﬂf8 Sefhea8s Gort dxamplesSC EASORSE . UV-1164L from
Furt r nor e, advant ageous when different
%ﬁ’ﬂg‘é%”eagrlécﬁgzqrbl e in the individual barrels or
s.ectalngﬁsucggf the apparatus. Further advantages of the
conti nuous preparative process are, apart fromthe
good mi xi ng by nmeans of the extruder, precise netering

Ina fuﬂﬁert ;h@feﬁ@ﬂ'@ﬁfb@ﬂﬁﬁerﬁﬁﬁe FB@W@ bbmbb!sﬁf d?f oﬂtﬁ@m&@ﬁiﬂrﬂ #dlitionally
be set precise '

time
compf@@ﬁﬁd@%qﬂveﬁ“%ﬂt cW"-‘t'é?P%ye Camea%%%'ew r&?'@w*an V&E’é%/ﬁtl sthigpigally

' unsat@ét@ﬂ lembbi@itisao ReWer IS w@@éﬁi’t?sﬂnt ePBrab HRRRY £ aEWIdI@-&ﬂSné’chacryiate—

atch process i s obtained urt her nor e, :
Conta"ﬁ'i‘%fr@tt‘?r@& et aredisyid ?ir"@ﬁ@rta'ﬁ‘li’@'@“ﬁ? greaee ﬁhgsgﬁle to reduce the total

viscosiBCOMNAS TG MulaYoRtEaATIdsVEr RICA %?&ﬁlcﬁs' eﬁé 8n p'aﬁfc@far addmyl berylate,
i's a continuous process in which process

- hydroxyaroprepetnacryigie. ggn%tgylpgpéqpa‘ﬂeg@m@mpnogcrg@@ detighydrofurfuryl acrylate, -

phenoﬁfeﬂﬁ#§§ry§ﬂ=9 %rﬁ’eth?@ﬁ@ér@ﬁ@n@ﬁ:a&@a% 'd{;ﬁbﬁyleﬁ# k&)l ditk®/late,

tart Iqa materials are Penera
tﬂpm%le@%ala@ slegrvlaie shyapadiel ¢iagylads peat@erythrﬁylttﬁéa%é@eohuwl acrylate
" and alé@ﬁ Rifled 8‘Peth§ té@l (/§F’i‘é'l:ﬁs of fhese réé%ﬁ\/@&hﬁ.@ngear@‘fﬁ?’qu&ﬁan[zed

her for roxyl - cont al ni ng annrﬁ ous
t}

reactlvaﬁfgw@rts éwqhsaSa&%EﬁBY onm ?gytee)rﬁr@@twmuf@@r pessillitigs are other
fiquid c%ﬂ'g)oggﬁtg gﬁfc{hﬁggbgjtgﬁéaaglLﬁgsgﬁﬁﬁghg ofe f?e@%m%%@lk/%%h%tlon e.g.
vinyl etberern dliybether, Asfalnaitemaéwe,ritjlamogs&b@eteesee@rm iepinp @R deargive diluents.
e re BB R, Lo ERIOL ARl R Semb R Ly
1135-1% tgsiT feipoxsresin fren Howtsmaraddenoad ivateriamiauascns &/BA)hTke

proportfcg%*ler?%%ﬁg 'aﬁl%htté %tffo(hq Oglr %d%ot%)c?éf V\;\%&hg%r%f%];ab'lﬂr 1 1o 5% by weight,

manner, ~as” a Feacti on
based b ther pohgher dompoenrphef tmnvéﬁ’(ienpﬁlhmammfn ofribe oehotive d:iuents enables

e visiy REng BR EERERaEON PR HARMEN, RERHE Bpkle 7

“time. To. carry out a prereaction and/or to conplete
the reaction, a plurality of apparatuses can also be
conbi ned. The cool ing foll ovxfl ng the reaction is, as
descri bed above, preferably g’ar'ri ed out rapidly and
can be integrated into the reaction section in the
. formof a nmultibarrel enbodinment as in the case of
extruders or Conterna machines. It is also possible to



can be used in the formof woven fabrics, |ay-ups,
mul ti axi al | ay-ups, nonwovens, knitteds, braids or
mats. The above-descri bed pol yner conposition is
enpl oyed as matrix in the use according to the
Thus, this polymer conposition can b
WO%@&F]&%Q@% e, for produci ng preinpregnated sem fi 1‘1" 09/053938
parts such as sheet noul di ng conpound (SMC) or bul k

nmoul di ng conpound (BIVIC). Preform ng can |ikew se be
used for produci ng the semfinished part in the use

ina DGRl BRunel Frpol et of PepaGeiRt iR o frehfapton. i

compp'sezdatdeast Onadsaéraﬁ)r L) ab%a@t&fﬁelmlwtﬂeééké ageans of many
processes/technol ogi es according-to the prior art. In
particular, the conposite is produced by neans of one

The p@fymdneomchn@iscmiceﬁmd Bttad invehtv. canlbarpré@ire@M all ways known to

thosel B0pH Tt P ALY SR RPbATe] oY RFGA PofFPer e diescribed, for

‘exampigcby egibreﬂscbrnetlanﬁwwsmebﬂi ng (RIM or the Seeman

conposjtes, .resin inf on,. process SCRII\/P W-.Nn .
in the&ag% gi{ggiatchﬁp?qsaﬁ 6ﬁ gg)oa? s]areb Hr&?ﬁeﬁmﬁq‘&s{] c%se, reacted in
a suntﬁhﬁl@ eeitios vesEaR wCMr'tlﬁgaIOundeh tre 429bly BEieat.OTHURS tHel réBction temperature

se, accor ot vent i can_he_effec
s, in GeRdRo Lo o0 dp TRBK: pretgrabbidiam 1D e DB o IO can be
variedatded hiay/ie, mrpartn:umrmcﬁﬁ % to Q0 réh@es, e faRMNS&th 10fto 1ﬁ minutes. The
..M Cr.owaves osites produce means o e

et ol S RSB SR Pl e mpy e o Srcer o
phengiiarddic (B)aind riktutd@y)ai rcraft industry, in the transport

i ndustry, for exanple the autonobile industry, and in

the electrics industry. These conposites can al so be

- As anusteghative Mmﬂolmworm@g'ﬂcﬁls obtHeasvedlion 64 alsB eprépartdby

formof tank S0 ressure vessels
continuous processes, for exa ple continuously in an- extruder flow tube, intensive kneader,

intensive mixer or static mixer. The reaction parameters can be selected essentially freely; in
particular, the preparation of the polymer compositions of the invention in the apparatuses
mentioned is effected by intensive mixing and quick reaction, preferably with introduction of

heat. Intensive mixing and quick reaction with introduction of heat means that the residence

. time of_ the starting materials in the abovementioned apparatuses is usually from 3 seconds to

15 minutes, preferably-from 3 seconds to 5 minutes; particularly preferably from5to -~
180 seconds. The reactants are preferably reacted at temperatures of from 100°C to 275°C,

more preferably from 150°C to 200°C, very particularly preferably from 170°C to 190°C.

However, depending on the type of starting materials and end products, 'these_vaiues for

residence time and temperature can also be in other preferred ranges.

If appropriate, a continuous after-reaction can follow. Subsequent, preferably rapid, cooling then

~enables the end product to be obtained. For the purposes of the present invention, rapid cooling

- ‘means that the temperature decreases by more than 50°C within less than 60 seconds. The

melt is, for example, conveyed away at an exit temperature of 120°C by means of, for example,
a water- or air-cooled metal belt. The temperature of the cooling belt is preferably from 0 to
23°C, more preferably room temperature. Rapid cooling has the advantage that after-reactions

tn the polymer melt are suppressed thereby and, in addition, granulation is possible.
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The pol yner conposition can also be used for producing
i ght wei ght structures, in particular in conbination
with rmultilayer structures such as honeyconbs or foans
based on phenolic resin, polyinide, glass,
WO z@gbmggﬁmane pol yanmi de or polyvinyl chloride. 56?19@9091053938
of the polyner conposition in materials | eads,
particul ar, to conmponents having a high heat
di stortion resistance and a high glass transition
tenperature Tg. The high toughness and resilience of
this pol ymer conposition, which |eads to inproved
act properties, is also advantageous. Further
As appar@[L@gs,dqxtruggrst(gqch BR&ingistsonew ocowissien extyuderst ingarticular twin-
I 0
screw@&rﬁ&ér@ ﬁlaﬁ&?rydc daP Gt Ry E5 r‘%@‘ e@fﬂ%d?rfs ﬂ?v?ﬁﬁnggylﬁtenéﬁe kneaders,

abrasi ve tory product
intensjvigduisersysuch es Farmes mixess pastatiomixers arepassiary saitatlelfonghe preferred

prepa?di’ige 'pFBc§§§ ér‘?&‘lallé%’rla%' %uéﬂdng'fgg?ﬁfﬂﬁgr ESBERRAC e preparative

ter alra ass
proceﬁc drsélsd @ﬁytdl@iefttp ged Inultisbaft exipueliers suyshexgring eodrudgra. Particular

prefer!er%@ |Q§W%ﬁ t@ﬂ?ﬁ SRS [I i cgﬁarft%rn-ﬂr&ﬁtew{lfo%lrs and multishaft

tion e product foans, coa

extrud@rSaQ”spaihCum riglg, 6>¢tr@del'§x‘éﬁlwlpe1rta>sliac abiferepeoisagitandn,; twm screw
extrud(e ber m xtures as replacenent for novol ak as separate

ase and coreactants with other thernosets, for

exanpl e bi sral ei mide. The fol |l owi ng exanpl es

ti lJ . nal.vre r S
i s i ORI RO Bl QYA brocescs
within arig geeands.in theaahsivementiyredsppetatsseseioe emrpblemaln extruder or
mtensr% 'kﬁ@é'ﬂel ﬁ%qﬁljle?ttﬁ%ﬂ% st?e(sgiﬁ(é%{igagﬁ \Qltﬁtﬁ’eqxix%'agmn Hthe extruder

enolic resin
is sufﬂs@ﬁi fpbmrsaktenﬁsﬂe)ae snchplete!B ot ||a;ganeneghtedao the desired degree in the

oo UEB SHEH 48155 08B0 BRI IR o s

geomeptirgsgyricoafigiasad dpproptistelyt ieaxtridermor attérmive. kriEaders allow intensive

o R WAL RSN B R LR i

longituglinatdiirecbon withe \reesamtﬁbrmrrdsmermmd‘m Bpansates]. Furtfdmonsre, ithe
advani o] Ao e 7€ R B To e b Rhg oBsgorions o

the appeustut80C and that in barrel section 8 and the head
section was 160C. The tenmperatures were regul at ed by
“‘means’ of ‘el ectric heating or water ‘¢cooling. The

Further axtvantagea lof Bpemitiofousiresaratbie posesi8iie; gpart flm éwnydbd mixing by
- meansifin 5005 MRS wRleth Yo el BhePtbrn by Aol i o repotion time

to be sefgzetieely. Inttois lway[ alpof;remaﬁ' icompdsitidn whieh @xh be@edcdssedsignificantly

~more s@nm?y ﬂ1t:51noaf pc%ymer gom;’.)osmon prepared by means of a batch process is obtained.

Furthermore, the preferred continuous preparative process is an economically attractive process
since, inter alia, it is a continuous process in which the process parameters can be defined

precisely. A scale-up process should therefore be relatively simple.

The starting materials are generally fed into the apparatuses in separate feed streams. In the
case of more than two feed streams, these can also be bundled together for feeding in.
HydroXyl—containing amorphous and/or crystalline polymers can be combined to form one _feed

“stream. It is also possible to add catalysts and/or additives such as levelling agents, stabilizers,
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wi.ith the stream being at roomtenperature. The nelt

| eaving the extruder was conveyed away by neans of a
cooling belt and subsequently mlled. Characterization
is carried out on the solidified nelt of the polymer

WO ER0EPPsigbgon: Determination of the glass transit PBW’IEP2009!053938
tenperature Tg The glass transition tenperature wa
deternmi ned by neans of differential scanning
calorimetry (DSC in accordance with DIN 53765); the
conditioning of the sanple was carried out as follows:

ﬂamehr@?atr s fc{e%g?‘a'itf?gm Bcﬁmﬁ %_n%s 10 t@si‘ fj?j%élae%ﬁ'uégﬂa%grg%gg %n also be

our’, €00
dN'dGZB@'(d iartlis mely deried fh(ﬂlffetr onf I:IﬂmDTBOHSdoManngs placasaorthe apparatuses. This

enabl%i?Bﬁéé?ﬁl‘éﬁ@n %njéﬁfﬁ;h S9 b% gg?’ﬂ%ﬁarqqe}fj@% Hrgﬁ] géhg Oegsuﬂ% which the reaction

ermnatio I ox
can bapdreght rfcscqrrmetmmominﬂ prmﬁtspmrasrsiuutinnmidh&)ﬁeed etreams can generally be

. '|la' E nt of acetic
veried et 8 e HALEF fnd BedMHAIBNEN baf 8o bR ance.
Bl ank determ nation (duplicate determ nation)
To carry out a prereaction and/or to complete the reaction, a plurality of apparatuses can also

be combined.

The cooling foHowing the reaction is, as described above, preferably carried out rapidly and can
be integrated into the reaction section in the form of a multibarrel embodiment as in the case of
extruders or Conterna machines. It is also possible to use: shell-and-tube apparatuses, tube

coils, cooling rollers, air conveyors and transport belts made of metal.

For conversion into the finished form, the poiymer composition ieaving the apparatus or the
after-reaction zone can, depending on the viscosity, firstly be brought to a suitable temperature
by further cooling by means of appropriate abovementioned equiprhent. This is preferably
followed by pelletization or 'commihution to a desired particle size by means of rolier crushers,

pin mills, hammer mills, flaking roflers or the like.

.. The present invention further provides for the use of the polymer composition of the invention- - -

for producing materials, in particular composites, particularly preferably fibre composites. Apart
from the use for producing composites, the polymer composition of the invention can also be

- used for producing plastics. The plastics produced in this way preferably have a glass transition

témperature T, of at least 190°C and preferably at least 200°C; these materials are preferably

| formaldehyde-free.

Depending on the type of use, the polymer composition of the invention can firstly be dissol_ved

in commercial soivents, in particular ketones.

In the use according to the invention of the above-described polymer composition; it is possible

to employ inorganic reinforcing fibres such as glass fibres, organic reinforcing fibres such as
aramid fibres.or carbon fibres, metallic reinforcing fibres or natural fibres. The reinforcing fibres
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10 mM of acetylation solution (acetic anhydride - 10%
in tetrahydrofuran) and 30 m of catalyst solution
(4- N-di net hyl am nopyridine - 1% in tetrahydrofuran)
are placed in a 100 m conical flask, closed by neans

pper and stirred at roomtenperature f
WO 2@9@%2@? 3 mM of water are subsequently added ?ﬁﬁ?ﬁ%ﬂOQIOSS%S
m xture is stirred for another 30 m nutes. This

m xture is placed in the Titrino beaker and the
conical flask is rinsed using about 4 m of

can be7gstfr ﬁgﬂrfgf h ¢ axvi)\ﬁafno#ﬁ!)réq %y?%a&emaPlaflﬁiga)f-@g%tnrghpvgve%as? ‘(I%tteds,
braldsSoi*nedﬂ rode 6.0229. 100 for nonaqueous nedi a).

F-1ydroxyl nunber determ nation of the sanple The

sanple (about ‘1 g) is weighed into a 100 ml coni cal

The afdvasieserttbddiossadrcompbyitioe Rrsnmbyetitsthatek wﬂtﬁ@twéb akbdling to the
while stirrin i od of

) solutio ove r a

inventie HiusoRishhyer sonige Ay Son b Laeq.dor SXpEPlen S BRBITS,

preimpa@%muﬂmflﬂﬂﬁwdﬁ pﬁmrsﬁ:lch %S%héétﬁﬁ@bl@ﬁﬁg ﬁ?ﬂﬂ@lﬁr@i@ﬁﬂt @tdﬂ'ﬂﬁfk moulding
el oni er are

for inutes. 3 m. of N i
compolyify G ek el isSise BE 18R BT Prtige 47 sraviiaghed part in the
" use actbralhigas thelihventishxt ure is placed in the Titrino beaker
and the conical flask is rinsed using about 4 nl - of

tetrahydrofuran, followed by titration of this sanple.
The pra’dfessmgwfwé mlmemmﬁosit@nahmm?&&ngmaténaum p?@&ﬁ:leomposates

unment u ed, W ralif end poQjn
can beygaities s P TEG s Gy RiqeAssssleEEHooish AraQTRRAF RiGTT. I
particulhehe topoEeiie §rod@§éc§ﬂ§r flclaf® oPbnd drenhd EdhaNYYies TBE below:
Hydr oxyl nunber ((B- A x Cx 56.1)1W+ AN where

Ai' s the consunption of KOH solution (0.5N potassium

hydram{maiuem mctaauhgmirmal lardigioh] trati on of the sanple,
consunpti on of KOH sol ution in the

bI ap]rlgprqgr{egzﬁno!qgg the concentration of the KOH sol ution

in ll‘&ﬂr/tﬂarisﬁermtﬁjld’i@r g:htMpf san‘pl ein g ANis the acid

nunbgr of the sa e in H g

- infusion processes such as resin |nfu5|on moulding (RIM) or the Seeman composites
resin infusion process (SCRIMP),

- winding processes,

- pultrusion processes or

- fibre laying processes.

~ The curing of this polymer composition in the use according to the invention can be effected by
: introduction of heat, for example in an oven, in an autoclave or in a press, or else by means of

microwaves.

The composites produced by means of the use -according to the invention_ can be employed, in
particutar, in the aircraft industry, in the transport industry, for exampile the automobile industry,
and in the electrics industry. These composites can also be used in wind power plants, pipes or

containers in the form of tanks or pressure vessels.

The polymer composition can also be used for produéing lightweight structures, in particular in
' | combination with muitilayer structures such as honeycombs or foams based on phenolic resin,
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Determ nation of the acid nunber by separate
determnation From1l.5 to 2 g are dissolved in 20 m
of di nethyl formam de (DMF), adm xed with 80 ml of
i sopropanol and subsequently titrated in accordance
' EN 12634. The hydroxyl nunber is 249
wo zwagiirhe viscosity was determ ned by neans OPEEIEP20091053938
cone-and-pl ate visconeter (DN 53019-1) and is 4365
nmPas/ 160C. Characterization of the cured pol yner

conposition: - The glass transition tenperature T9 is
2 I .speci nens are
o022 M RTEAShe, AT o A Sialect T o

woven carbon fibre fabric fromECC Style 452 in

e BEEPHIRR el R0 Mo FRRE G 55 blBErem g

high heat dislegiopoesistancecantpa bighi gass teemsitios &sn@satoed Ti. X heddghrtoughness

ll and r%ﬂ%ﬂ O(—? %%tﬂﬁ@gﬁ%n%gﬁ%gﬁ%?:w@% @%b%’ @grinhrnovgé ?%Blac“?[ p%ope(‘tpe)s, is also

advantageous.

Further fields of use for the polymer composition or the materials resulting therefrom are, for
example, as abrasive, refractory products, in the foundry industry, as baitery separators, in

- pressure moulding and injection moulding, mineral wool (composed of, inter alia, glass, rock or

basalt (formaldehyde-free)), for paper impregnation, in laminates based on glass or paper for
electrical insulation, for the production of foams, coatings on glass or metal, for example as
cable protection, rubber mixtures as replacement for novolak as separate phase and

coreactants with other thermosets, for example bismaleimide.

- The following examples illustrate the polymer composition of the invention without the invention

being restricted to this embodimenit.

Example 1
Two streams were employed. Stream 1 consisted of a mixture of 50.7% by weight of a phenolic-

resin (Durez® 33100 from Sumitomo-Bakelite) and 49.3% by weight of 1,3-phenylene-

bisoxazoline and stream 2 consisted of triphenyl phosphite (0.98% by weight of triphenyl

" phosphite based on the total formulation).

The extruder used, a twin-screw extruder model DSE25 (Brabender GmbH), comprised
eight barrel sections which could be_ heated and cooled separately. Thus, the set temperature in
barrel section 1 was 30°C, that in barrel section 2 was 100°C, that in barrel sections 3-7 was

180°C and that in barrel section 8 and the head section was 160°C. The temperatures were.

~ regulated by means of electric heating or water cooling. The rotational speed of the screw was

280 rpm.

Stream 1 was fed as powder mixture in an amount of 3.00 kg/h into barrel section 1 of the

' extruder, while stream 2 was fed into barre! section 3 of the extruder in an amount of 29.6 g/h,
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(d) Epoxy resin (Lamnating resin Larit(r) L 305 from
Lange + Ritter GrbH) The pol yner conposition as
described in Exanple 1 displays a higher tensile
def ormation conpared to the prior art (sanples (b) to
anple 3: 14.05 g of 1, 2-phenyl enebi sox
wo zé@%%zgg?&of phenolic resin Dur ez(r) 33100 and 06\;2‘2{-%82?09]053938
tri phenyl phosphite are m xed at 164-167C and 50 rpm
in a Brabender kneadi ng chanber for 12 mnutes. Part
of the Brabender kneading output is conditioned in a
; t. bottle in an oil bath for 4 h/250C (serves for
§ thﬂ%ﬁr| E’d?HQﬁ“DB@qﬁﬁQ?m@ﬁ 05|t|on) This material is
| ' subsequent |y subjected to isothermal TGA (DI N 51006)
The m];fﬁ Ieflv&xgotﬁ'g) qu"d[?ﬁ é"ﬁﬁ%@ﬁ‘éelrﬁgg g‘)\%%ir gpfsr?]eéa%sfs abcoaﬁg) be(?t and subsequently
milledphenol ic resin Durez(r) 33100, 0.28 g of triphenyl
phosphite, 0.07 g of RALOX(r) LC and 0.14 g of
| CYASORB(r) UV-3346 light stabilizer are mxed at 160C
Charaetedz&idniipoartied auBsraihe zdidifidaraald oNigie PaaRe cofmPbsifion:
| m nutes. Part of the Brabender kneading output is
conditioned in a reagent bottle in an oil bath for 4

-Deterdnhﬁtﬁ:@fbf(theegmastrérﬁu’tlcﬁuehmgranjrel'ﬂge poI yrrer conposi ti on)

AT CAE MRS T Es CRERE T .

(DSC id4cB8fdafoeanit BIN 53769) othg @Bﬁdlﬁ@ﬂm{pﬁﬂ the eAmpR: \U@@Jrnélﬁdjt as follows:

i n Exanp re Jtion of. 0.5%

wei gh oPenadRER RO BPestie o dRt S el PG OLing hour,

0. 25%-bycowling s rovim BMgtae LC. Measurenment of the

Vi scosi t e- - pl Vi sconmeter in accordance

with DI I\P{% 39 fg&% gﬁh‘g@'ﬁgiorgwo&'%@ gave a val ue of

1808 nPasooliby &idoen empdatpey t s by wei ght of the

pol ymer conpo described in Exanple 5 are

i xed -wi 0989 Eeﬁb@% \R@“gﬁ?'dg'F“SARALDl T(r) LY 1135-1 A

resin. Measurenent of the viscosity (cone-and-plate
cordance with DIN 53019-1) after 300 s

' Vi
Determiga T@%E}&Wép%?‘yiﬁll"ﬂ ®of 11 942 nPas. The processing

The hyuuro&gznmnﬁnercr@mdmriaef pathddien C?droknaean rAligrak8 AvHiE 18 @fuivalent 1o

e resin.
the amod/nt o? acetlc acm? bou d ln the acetylation of 1 g of substance.

-.Blank determination (duplicate determination) .
10 ml of acetylation solution (acetic anhydride - 10% in tetrahydrofuran) and 30 ml of catalyst
- solution (4-N-dimethyiaminopyridine - 1% in tetrahydrofuran) are placed in a 100 ml conical
flask, closed by means of a stopper and stirred at room temperature for 30 minutes. 3 ml of
~water are subsequently added and the mixture is stirred for another 30 minutes. This mixture is
placed in the Titrino beaker and the conical flask is rinsed using about 4 ml of tetrahydrofuran,
followed by titration (Titrino Basic 794 provided with an electrode of the type LL Solvotrode
6.0229.100 for nonaqueous media).

f Hydroxyl number determination of the sample
The sample (about 1 g) is weighed into a 100 mi conical fiask and dissolved by means of 10 ml of
acetylation solution while stirring over a period of about 5 minutes. 30 mi of catalyst solution are

subsequently added and the mixture is stirred at room temperature for 30 minutes. 3 ml of
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1. Pol ymer conposition conprising one or nore
conponents having the structure (Al) R3 R2(Al')

where R, =- al kyl or phenyl group, R2, R3, Rn =
hydrogen, alkyl group, n =0, 1, 2, 3, or one or nore
WO 20689R8esls having the structure (A2) R4 A PCT/EP2009/053938

deionized water are then added and the mixture is stirred for a further 30 minutes. This mixture is
placed in the Titrino beaker and the conical flask is rinsed using about 4 mi of tetrahydrofuran,
followed by titration of this samplé. The equivalence point is about 200 mV in the case of the
instrument used, with-a plurality of end points being able to occur in the case of samples

containing phenolic resins.
Calculation of the hydroxyl number

Hydroxyl number = ((B - A) x C x 56.1)/W + AN

where A is the consumption of KOH solution (0.5N pofassium hydroxide in
ethanol) in the titration of the sample, in mi
B is the consumption of KOH solution in the blank, in mi
C is the concentration of the KOH solution in mol/|

W is the weight of sample ing
AN s the acid number of the sample in mg KOH/g

Determination of the acid number by separate determination
From 1.5 to 2 g are dissolved in 20 mi of dimethylformamide (DMF), admixed with 80 mi of
isopropanol and subsequently titrated in accordance with DIN EN 12634.

- The hydroxyl number is 249 mg KOH/g.
- The viscosity was determined by means of a cone-and-plate viscometer (DIN 53019-1) and

is 4365 mPas/160°C.

- Characterization of the cured polymer composition:

- The glass transition temperature T, is 202°C (DIN 53765).

Example 2
The test specimens are produced using a matrix resin in combination with a woven carbon fibre

 fabric from ECC, Style 452 in accordance with ISO 1268 and the fensile test was carried out in

accordance with DIN EN ISO 14129. Various polymer compositions are used as matrix resin:

(a) Polymer composition as described in Example 1
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0 )=N R50R7 )[1 R6 Ro O(A2) where A = al kyl ene or

phenyl ene, R4, R5, R6, R7, Rrn, Ro = hydrogen, alkyl
group, m o= 0, 1, 2, 3, or mxtures of one or nore
conpounds having the structure (A) and (A2), where

ituents of the type R, R2, R3, R4, R5
WOZ:QB,S“%,H?Z,%Rm and R, can be identical or differen?cfﬁﬁfzoogms‘g%a
substituted or unsubstituted, the structural fragnment
A can be substituted or unsubstituted and mand o can

be identical or different, at |east one phenolic resin

(b;% a&d at. | east one stabilizer (C) selected from
ﬁa % 358, 6-t et r anet hyl pi peri di n-4- one and/or
(cH @yanatticg®s rddiver eof . 2. Pol yner conposition accordi ng

(di gﬁg%ﬁeg}n]uar%%%{ir%: lt'e%{ni EaerR® L%o% ttJraan lEahn%er-rPi i%tgrr 8m%m |

The polymer composition as described in Example 1 displays a higher tensile deformation

compared to the prior art (samples (b) to (d)).

Exampie 3:
14.05 g of 1,2-phenylenebisoxazoline, 13.66 g of phenolic resin Durez® 33100 and 0.28 g of

triphenyl phosphite are mixed at 164-167°C and 50 rpm in a Brabender kneading chamber for
12 minutes. Part of the Brabender kneading output is conditioned in a reagent bottle in an ol
bath for 4 h/250°C (serves for curing of the polymer composition}. This material is subsequently
subjected to isothermal TGA (DIN 51006) for 4 h/360°C. The loss in mass is 27.6%.

Example 4: .
14.0 g of 1,2-phenylenebisoxazoline, 13.6 g of phenolic resin Durez® 33100, 0.28 g of tripheny!

phosphite, 0.07 g of RALOX® LC and 0.14 g of CYASORB® UV-3346 light stabilizer are mixed
at 160°C and 50 rpm in a Brabender kneading chamber for 7 minutes. Part of the Brabender
kneading output is conditioned in a reagent bottle in an oit bath for 4 h/250°C (serves for curing
of the polymer composition). This material is subsequently subjected to isothermal TGA

(DIN 51006) for 4 h/360°C. The loss in mass is 24.9%.

Example 5: _

A polymer composition as described in Example 1 was prepared with addition of 0.5% by weight
of CYASORB® UV-3346 light stabilizer and 0.25% by weight of RALOX® LC. Measurement of
the viscosity (cone-and-plate viscometer in accordance with DIN 53019-1) after 300 s at 160°C

gave a value of 1808 mPas.

Example 6: _ _
95 parts by weight of the polymer composition as described in Example 5 are mixed with 5 parts

- by weight of ARALDIT® LY 1135-1 A resin. Measurement of the viscosity (cone-and-plate
viscometer in accordance with DIN 53019-1) after 300 s at 160°C gave a value of 11 942 mPas.

. The processing viscosity can thus be influenced in a targeted manner by addition of epoxy resin.
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of 100% by wei ght of conpounds having the structure
(A2) in which mand o are preferably 0 or 1. 3.
Pol yner conposition according to claim1l or 2,
characterized in that the m xture (A) conprises
havi ng the structure (A2) in which m
WO 2&48%8 e sane conpound (A2u) and/or COﬂpoundSSﬂy\FiPEBOQIOSSQSS
the structure (A2) in which m= o within the sane
compound (A2g). 4. Polyner conposition according to
claim 3, characterized in that the mxture (A
Clai conpri ses both conpounds having the structure (A2) in
21AM3ich mand o = 1 within the same compound (A2g6) and
conmpounds having the structure (A2) in which mand o =
O_wthin the sane conpound (A2g5). 5. Pol yner
c BEFF?'BHO%W&D&W%P“Q&@ i”PﬁgﬁFOTZ@H%‘P%Yg? E?Y'Q%H‘eisﬁmc"“re (A1)
that thée m xture (A) conprises from30 to 70% by
wei ght of conpounds of the structure (A2g6) and from
70 to 30% by wei ght of co unds of the structure
(A2g5). 6. Polyner conppsit] or'l\'\ according to at | east
one of claims 1 to 5, cHaragterized in that the
stabilizers (C) are sefecte om anong conpounds
havi ng the fol | owi ng strucfares A1)

where R; = alkyl or phenyl group,
R, Rs, R, = hydrogen, alkyl group,
n=0,1,23,
or

one or more compounds having the structure (A2)

Ry
N
R Y—a
J {3’ Y=
Rs 0 Ry

(A2)

where A = alkylene or phenylene,
-Ra, Rs, Rs, R7, R, Ro = hydrogen, alky! group,

_ m,0=0,1,2, 3,
or mixtures of one or more compounds having the structure (A1) and (A2),
where the substituents of the type Ry, Ra, Ra, R4, Rs, Rs, R7, Rn, Rm and R, can be
identical or different and substituted or unsubstituted, the structural fragment A can be
substituted or U_nsubstituted and m and o can be identical or different,
at least one phenolic resin (B) and
at least one stabilizer (C) selected from among 2,2,6,6-tetramethyipiperidin-4-one and/or
derivatives thereof. -

Polymer composition according to claim 1, characterized in that the mixture (A) consists
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where Rvil = hydrogen, al kyl or al koxy group, RVIT I
(4) where Rvill = hydrogen or al kyl group. 7. Polyner
conmposition according to at |east one of clains Ito 5,
characterized in that this conprises at |east one

WO 298§I¥§f§ bound HALS as stabilizer (C. 8. Pol Y”Eﬁﬂfgp;oogmsz,gss

corrp05|2t| on according to at |east one of clains
characterized in that the polyner conposition contains
the stabilizers (C) in an amobunt of fromO0.1 to 2% by
wei ght based on the pol yner conposition. Polymer

cgpﬁ)@g}fél on. rd| n nbgga%%&é ru Qﬁﬁ%g@%)ﬂ” gh”ﬁ AL 8ure

cprqﬁasrablg@caﬂtl OXI dants having the structure (6) CH

Polymer composition according to claim 1 or 2, characterized in that the mixture (A)
comprises compounds having the structure (A2) in which m # o within the same
compound (A2u) and/or compounds having the structure {A2) in which m = o within the

same compound (A2g).

Polymer composition according to claim 3, characterized in that the mixture (A}
comprises both compounds having the structure (A2) in which m and o = 1 within the
same compound (A2g6) and compounds having the structure (A2} in which mand 0 =0

within the same compound (A2g5).
Polymer composition according to claim 4, characterized in that the mixture (A)
comprises

from 30 to 70% by weight of compounds of the structure (A2g6) and
from 70 to 30% by weight of compounds of the structure (A2g5).

Polymer composition according to at least one of claims 1 o 5, characterized in that the

. stabilizers (C) are selected from among compounds having the following structures

RVII (2)

where RY' = hydrogen, alky! or alkoxy group,
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(6) where Ra, Rb, Rb = hydrogen, alkyl, alkylaryl or
cycl oal kyl group, where the substituents of the type
Ra, Rb, Rc can be identical or different and
substituted or unsubstituted . 10.Pol yner conposition

WO :&ﬁ)@ﬂ%ﬁbﬂg to claim9, characterized in that thepcr/EP2009/053938
pol ymer conposition conprises antioxidants having t ﬁ1
structure (7), (7) where p =1to 5 11. Polyner
conmposition according to at |least one of clains 1 to
10, characterized in that this conprises at |east one
deaerator. 12. Polymer conposition ggcording to claim
11, characteriz¢d in that the pol yngr cgnposition

conprises silicone oils or silicorepdi{fied
pol ygl ycol s and| pol yet he f oam dgst ing
pol ysi | oxanes—or paol rs, heK-nodi fi ed

pol ynet hyl al kyl i | odanes as~degder at ors.

N
| 1
H H
- — 4 (3}
CHg
: N NH
R T
where RY'= \_/ or
g=21t0 10
or
(@]
0
RVII
N
H 4

where RY™ = hydrogen or alkyl group.

Polymer composition according to at least one of claims 1 to 5, characterized in that this

comprises at least one‘polymer-bound HALS as stabilizer (C).

Polymer composition according to at least one of claims 1 to 7, characterized in that the
polymer composition contains the stabilizers (C) in an amount of from 0.1 to 2% by

weight based on the polymer composition.

Polymer composmon accordlng to at least one of claims 1 to 8, characterized in that the
- polymer composmon comprises antioxidants having the structure (6)
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13. Polymer conposition according to at |east one of
clains Ito 12, characterized in that this conprises at
| east one noul d rel ease agent.

WO 2009/132924 ' PCT/EP2009/053938

Rp (6)

where R,, Ry, R = hydrogen, alkyl, alkylaryl or cycloalkyl group,
where the substituents of the type R,, Ry, R. can be identical or different and substituted

or unsubsiituted.

10. Polymer composition according to claim 9, characterized in that the polymer composit'ion

comprises antioxidants having the structure (7),

o

- P (7)

where p=1tob5.

11. Polymer Composition according to at least one of claims 1 to 10, characterized in that

this comprises at ieast one deaerator.

12. Polymer composition according to claim 11, characterized in that the polymer
composition comprises silicone oils or silicone-modified polyglycols and polyethers,
foam-destroying polysiloxanes or polymers, polyether-modified polymethylalkylsiloxanes

as deaerators.

13 Polymer compasition according to at least one of claims 1 to 12, characterized in that

this comprises at least one mould release agent.
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