Pol ymer conposition conprising phenolic resin The
present invention describes a polyner conposition
conprising phenolic resin. In Electrical Insulation
Conference, 1997, and Electrical Mnufacturing & Coi
W ndi ng Conference Proceedi ngs, Volume 22-25
(Sept enber 1997), pages 249 - 253 E. A Boulter et a
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It has surprisingly been found that a pol yner

conposi tion which conprises phenolic resin and
stabilizers, especially in the formof HALSs, is
suitable for providing both reactive polyners and
materials having an inproved long-termstability. The
addi tion of HALSs can suppress enbrittlenent caused by
action of light and heat on the materials produced
fromthe polymer conposition according to the
invention. In this way, a virtually constant tensile
el ongation and el ongation at break of these materials
can be achi eved. The pol yner conposition of the
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Furthernore, this polyner conposition can also be
converted into a material in a batch process according
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In US 5,616,659, Deviney et al. describe a novolak crosslinked by means of bisoxazolines, with
phosphoric ester groups being bound to the polymer chain in order to improve the flame

resistance of the polymer.

To increase the thermooxidative stability, Deviney et al. describe, in WO 98/05699, the
preparation of a polymer from a phenolic resin and bisoxazolines in the 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'
embrittiement 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 extruder, 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.



(A2) where A = al kyl ene or phenylene, R4, R6, RG,
R7, R'" R, = hydrogen, al kyl group, 0, 1, 2, 3, or
m xtures of one or nore conpounds having the structure
(Al') and (A2), where the substituents of the type R
R2, R3, R41 R5, RG R7, Rh R " and Ro can be identi cal
or different and substituted or unsubstituted, the
structural fragnent 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
2,2,6,6-tetranethy|piperidin 4-one and/ or derivatives
. . |
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compeigesr cal | y unbound conpounds having the structure (Al)
) based on the pol ymer conposition. The
a'n%§ﬁ$355|oﬁﬁé ﬁenlcally unbound conpounds” neans that
t Imecminnpmrandmphmdsﬁ@vtrtgethststrudum(é\wAI ) and/or (A2)
have not reacted with the phenolic resin and are thus
present in free formin the polymer conposition of the
i nvention. The proportion oRschem cally unbound
conpounds having the structuyeN(Al) and/or (A2) is
determ ned as foll ows (fE% &1 f or
1, 3- phenyl enebi soxazol i me) : ® g of the sanple
(pol ynmer conposition, for eRanple as d@sigri bed in
Exanple 1) are placed in an extraction thinble and
extracted with nmethanol under reflux for 18 hours. 1
M of tinege MR haamyiiar ghehyitgroup,i s adm xed with 10 ni
of acetonitrile_a 1. m of H
(hexanet hyl diézi’ Ré’;gm:éj"y‘?@g?%r%ﬁﬂ@”aeri vative and
heated at 10C=Dot, 4 Fhour. The sanple is subsequently
anal ysed by gas chronat ography to determ ne the per
c8ht by area of 1, 3-phenyl enebi soxazol i ne.
one or more compounds having the structure (A2)

0 (A2)

where A = alkylene or phenylene,
Ra, Rs, Rs, Ry, Rm, R, = hydrogen, alkyl 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, Rs, Rs, Ry, Rsv, Rs, R7, Rn, Rmand R, can be
idén_tical or different and substituted or unsubstituted, the structural fragment A can be
substituted or unsubstituted 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-tetramethylpiperidin-4-one and/or

derivatives thereof.



To convert per cent by area into per cent by weight,
1, 3- phenyl enebi soxazohne (purity: 99.8% is used for
calibration in the foll ow ng manner: 168.5 ng of
1, 3- phenyl enebi soxazoline (purity: 99.8% is adm xed
with 10 mMl of acetonitrile and 1 m of HWDS, heated at
100C for 1 hour and subsequently |ikew se anal ysed by
gas chromat ography. The content of free
1, 3- phenyl enebi soxazoline in the pol ynmer conposition
can be calculated fromthe per cent by area val ues of
the extracted sanple and of the sanple treated as
standard, taking into account the weights used. The
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di splay a high heat distortion resistance, a gl ass
transition tenperature above 190C and extraordi nary
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) cts, especially conpared to materials
13;ﬂ%§2@%é@93%&§@#T0 resins according to the prior art.
Furt her nore, these naterials di spl ay good properties
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rsusedhmwpﬂhwmanmdbaﬁﬂbwﬁmunaomenhe i nvention are the
conmpounds of the structures (A) and (A2) which can be
. used either alone or in the formof a mxture. O
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chromatodfaphyal kyl groups wi th al kyl groups being, for the
pur poses of the present invention, |inear or branched,
al i phatic or cycloaliphatic groups having fromlto 6
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taking M6 BEBSUrE EDOSIGHts U8eOf the i nvention preferably
conpri ses conpounds having the structures (A) and/or -

' (A2) in which the substituents of the type Rl, R2, R3,
The cdrfent I8 chdmficallyt annnd &mp@ﬂﬁdﬁﬁ’a\ﬁrﬁg?thh)s@ﬁ@@e@(ﬁ&nda’ndfor (A2) in the

unsubstituted al kyl groups havin
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to 40%PhKWERRE paﬁtélrl%‘élﬂ)l‘quﬂa%t)lﬁbrﬁ 1036 28%, K} KEB/hObased on the polymer
udsubst it ut ed phenyl ené in the m xture ﬁo Thi s

.ComPOEW@Bany conprises conpounds haV|ng the structures
(Al') and/or (A2) in which n, m o =0 or 1. An exanple
of an abovenenti oned conpound (Al) is
2-ethyl - 2-oxazoline. In a preferred enbodi mrent of the
pol ymer conposition of the idvention, this conprises a
m xture (A) consisting of 100% by melght of one or
nore conpounds having the structure (A2) in which m
and o are preferably O or 1. In particular, it



from30 to 70% by wei ght of conpounds of the structure
(A2g6) and from 70 to 30% by wei ght of conpounds of
the structure (A2g5) and very particularly preferably
from45 to 55% by wei ght of conpounds of the structure
(A2g6) and from55 to 45% by wei ght of conpounds of
the structure (A29g5). The pol yner conposition of the
i nvention preferably conprises phenolic resins (B)
whi ch are obtai ned by condensation of phenols with
al dehydes, in particular formal dehyde. Thus, the

pol ymer conposition of the invention can conprise

The mlv@?ﬁslmmppé@@m@f thelrventen ¢arobe arasassadHe asdVee aranaggto give a

grandi a@%g%tertléf R¥Frch c}\latn r@?ﬁ@ Bél'?lla?{dlléﬁB;:] rﬁrtﬁfr?taha aRBHRS IRdd homogenelty

aks as eno resin enolic resins
Furth¢m)orgstbel rm@pmr@mfyhmm{wngr g@np@e{nﬁo:mf tife immention is advantageous. This

pobymef EPRPARIRIT R g5 ioh o ubils R b ThABl i gy ey @ i heat
distortiersresistaredyvagleag transition teopendtues ahwedﬂOTCéan@Bﬁéaw@eary impact
propeﬂfé%uﬁ'he g{;\gmepkyrﬂfésnfb%mﬁ%émﬂv Htlo%f%ak;b% '%\ﬁ EH f&ﬂgroducmg commodity

I Ses
comporwtsn achB;also foreprodsicgist higlapedomfanee Xibrer @on(lm)s'tea Tpttmentbematerlals

ool ot 580 B3Rkl 4 e Moo PO i et

improvst glsctsoal pmeythsamtd lowltanbyemtenfdrbatﬂt@nfof mactien pducts, especially

compelg'ge gcsr_’] magérﬂaﬁpsgrrﬂgl Ile tnlaﬁc %%#Qé@{)cp%ﬂﬁt%%ég %anﬁermore these

pre
materiglsi disigayedoadpnperties) m respcactildf trmeneynatloeah “Tine.i Sregkepdind Toxicity”

&icst et ranet hyl pi peri di n-4-one, as stabilizers
(FST)%‘C@ ﬁil| s has the advantage that the long-term

stability of the reactive polymer can be inproved

ImportIaF?éoerE}‘tueIgeof Fﬁ% g&zr%uerc&ﬂmg?&élt d Odt tﬁé ﬂk%@ldn E@ﬁé &f}n&ﬁfhds of the

varl ous
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substituents R, to R; and R, to R, encompass hydrogen and/or alkyl groups, with alkyl groups
being, for the purposes of the present.invention, linear or branched, aliphatic or cycloaliphatic
groups having from 1 to 6 carbon atoms. The alkyl groups are preferably linear aliphatic groups

having from 1 to 6 carbon atoms, in particular methyl, ethyl, propyl, butyl groups.

The polymer composition of the invention preferably comprises compounds having the
structures (A1) and/or (A2) in which the substituents of the type Ry, Rz, Rs, R4, Rs, Rs, Rz, Ry,
Rm and R, are hydrogen and/or unsubstituted alkyl groups having from 1 to 6 carbon atoms and
the structural fragment A is unsubstituted alkylene having from 1 to 6 carbon atoms or
unsubstituted phenylene in the mixture (A). This probably comprises compounds having the
structures (A1) and/or (A2) in which n, m, o = 0 or 1. An example of an abovementioned

compound (A1) is 2-ethyl-2-oxazoline.

In a preferred embodiment of the polymer composition of the invention, this comprises a mixture
(A) consisting of 100% by weight of one or more compounds héving the structure (A2) in which
m and o are preferably 0 or 1. In particular, it comprises compounds having the structure (A2)
which have a phenylene group as structural fragment A, for example 1,3-phenylenebisoxazoline

5



0 or Rv and where R' and RIv = al kyl group, Rv
heterocycle and A" = al kyl ene group and the al kyl,
al koxy, al kyl ene groups and heterocycles are
substituted or unsubstituted. The pol ynmer conposition
of the invention particularly preferably conprises
stabilizers (C having the followi ng structures (2) to
(4): RVI1(2) where Rvil = hydrogen, al kyl or al koxy

gr oup,

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 compounds 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 =1ando =0 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 structure (A2g5),
particularly preferably
from 30 to 70% by weight of compounds of the structure (AZg6) and
from 70 to 30% by weight of compounds of the structure (A2g5)

. and very particularly preferably

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

The polymer composition of the invention preferably comprises phenolic resins (B) which are
6btained 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

6



q (3)

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 polymer 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)

Rl"
N
R (1)
O
;\’j Q y
O —N R
. >8\j N
~ . .
where R’'= alkoxygroup, O RV, o0 ', 7 07 or RY ' and

R” = free oxygen radical (—O0°®), hydrogen, alkyl or alkdxy group,

LI X
Rl" Al Rlll
/U\R'", \A' O/ or =~ o O/
where R™ and RV = 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):



041-19 \ N---NO/ \--/ or where Rvl = g=2tol0,

o O
m
RVII

where R""= hydrogen, alkyl or alkoxy group,

(2)

o RVI _

A

N

A /\\NL——

, H H
— = 4 (3)
C4Ho
‘ H \ \N NH
/N\}/\*/ —N o /
where R"= , " or
- g=21to0 10,
or
O
O
RVIH
N
H (4)

where - R = hydrogen or alkyl group.



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
RI X where R hydrogen or al kyl group and r, $10.
These pol yner-bound HALSs are
2,2,6,6-tetranet hyl pi peri di n-4-one derivatives bound
to or in a polyner chain. Suitable polyner chains are
functionalized polyolefins, in particular copolymners
based on ethylene and esters of (meth)acrylic acid and
very particularly preferably copol yners based

In a fifther @rﬁéocarﬁanh%fttﬁwowné&recommswpe &9 PVE—iay |'fh'S comprises polymer-

boun@x@@p%%ﬁcpgspolyner-bound HALSs are disclosed in EP O

063 544 Al, whose contents are incorporated by

reference into the presept ion. In particular,
the pol yner conposi vention contains the
stabilizers (C) in ania f!ldrom0.1 to 2% by
wei ght, preferably from 0. 24 . 5% by wei ght and
particularly preferably fromO0.]3 to 1.2% by wei ght,
based on the pol ymer conposityony The pol yner
conposition of the inventio SO conprise Lew s
acids or Lewi s bases in additidh Yo the conponents
(A, (B) and (C). These conpoumds serv§@as catal yst in
a later reaction. The pol ymer conpositton of the

wherd n\wﬁtlhmogérebeglajalgyomml ses trialkyl or triaryl
phos hlb preferably triphenyl phosphite. In a
part ¢dPar embodi nent of the pol ymer conposition of
the invention, this can also conpri se

hesd AV ARHPETRTRE U3 Bl R R HBIATE S HENB A boun oor i
polymbabmad@ssu.ttaefterp@fymmroabm@tre furi&eo;rwﬁutewmmeﬂrmaat gartcular copolymers
based on &k?llegee Qr(\edS rs 0 I(%e%f)acry?c ac(f Ealr?él ¥c§rtysparticularly preferably copolymers
based on ethylene and methacrylate. Particularly useful examples of polymer-bound HALSs are
disclosed in EP 0 063 544 A1, whose contents are incorporated by reference into the present

invention.

In particular, the polymer cOmpositibn 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 phosphite.

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

toluenesulphonic acid as catalysts. -



These conpounds, which can serve as catalyst in a
| ater reaction, are preferably present in the polyner
conposition of the invention in an anount of fromO to
2% by wei ght, based on the pol ynmer conposition,
preferably in an amount of fromO0.01 to 1% by wei ght
and particularly preferably in an anbunt of from 0.0l
to 0.4% by wei ght. Dependi ng on the use of the polymer
conposition of the invention, it can be advantageous
for the polyner conposition of the invention not to
contain any catalyst This is particularly the case
Thesg spmpeurdsy vhicheap SEpieets Eiapedn filaer reactiReaievaierahbrpresent in the

polyrﬁé?rcohtb%sﬁﬂbﬁ@Pﬁ%'l%n%n MRdrehhalif dr ﬂoWU f‘ohz% BG WeRst, HaRed on the

mass urlnga hermal treatnent shoul be as Iowas
polymgscompogitionereigrapiikin ancimegitof amd0t fl@e1 % hy seighband garticularly

prefefdbiyl iR%h bfforR (b %‘Cﬂ@f%ttﬁ/ wé| greferably conprises
stericall I ndere enol s, preferably conpounds

havi ng the structure (6) CH Ra Ro(6) where Ra, Rb,
Depeﬁ%mg oAMAKE 09E8s th lpég/tner@bl?%bﬂﬁc% oﬂﬁe@(‘/gt\@ h%n%@%pantageous for

where the substi nts o
the polyaar ¢araposiiondif tHecinwentioamgt gu@;mtam atedatglyst. This is particularly the case

for usH§ %F‘ﬁ’% fow&%"{ﬂ%lﬁgﬁ %mle%\;et?)ﬂoﬁ gﬁ“tﬁé [S’r'&dg&l S;Egtmé?énals in which the

I'cycl opentadi ene” an
loss lmm@isﬁguma tharmet tmairr(emyshqmbb@a@!ow as passhle (7)
These antioxidants are preferably present in the
pol ymer conposition of the invention in an anount of
The pgalsnen campesition 9§ theiigyentiopr edrefurtiiey dommmise 1antpxitlasss it preferably

comp%@sﬁ%r&%ﬁly ﬁ@ger% r&HeﬁULatrnL) ﬁgrgl‘é:l l%ﬁ‘n rﬂ?t%v%gttﬂe $trdfore (6),

ase

OH

X
X

Rp (6)

Ra

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 unsubstituted,

for example the reaction product of 4-methylphenol with dicyclopentadiene and isobutene

“having the structure (7),

10

" where p=1to5.



It is advantageous for the polyner conposition of the

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 destroyi ng pol ysi | oxanes or pol yners,

pol yet her-nodi fi ed pol ynet hyl al kyl si | oxanes as are

mar ket ed, for exanple, by Byk under the trade nane

Byk(r)A 506, Byk(r)-A 525, Byk(r)-A 530 or Byk(r)-A

535. The addition of a deaerator has the advantage

that bubble formation in the material produced o
Thesg Relieidants aratrseleEdly preseitdhiiei rodmencompgsidar of thgénvention in an

o ¢ : . f _ l

Ao O e Sl W ol MR B0 PO R rgod ang pppjoular
prefengpinieing Bt3 toblad’e dyoreighiebaseryomghe polyes compesitiafor e

preferably fromO0.2 to 0.8% by weight . and particularly

preferably fromO0.3 to 0.7% by weight. A possible use
It is adfantdgeops fyrrtbe polpmposempesitiast ofithe inventant tb samipgse aideast one

X . I,

deaerFR: Sopertfr M QR ehiche Hor LFHe, insBll i biocnprpifed
polyglyenieand pnlyethecso figam-desthdving pajysilgeartes dr potyseds. eblyether-modified
polym%ﬁ'@ﬁl}@k&lgxaré%. R Qui0g, 4 &ﬂ{,ﬁ Ténkkﬂe &?ﬁﬁﬁnd@?%ﬂ%d@r@%e Byk®-A

I nventi on can rereranly co 1'Sseé organic
506, BysPveps BykBAD IBrasByk 24 535n@he addition The dpheralonjaaitheradvantage that

bubblfTi ﬁ»r%ﬁéﬂnaﬁ%%a‘%&%? ﬁFHduich EH%‘??f IES c@%@&@gﬁég‘ﬁﬂy Aduced. The
e I'nvention 1n an anount o romo0.5 to 5% by
polymertarhpositisase dheinvemtonmeferaly cantpios ithe deaerator inganneunt of from 0.1
) a0 | e LU % i

o 19 BYRIRORRS e b RP HRBES SNBSS By i 0 2100 . by woi
and partiewlarly mieferhblyriess0.8lie 0p3b hyrmeighdnposi ti on easier to

handl e i n shapi ng processes. The pol yner conposition

of the invention preferably conprises nould rel ease _
A possiljentss of éeepaipder copmpasitiongpf thei inverdioads, foroexampigrniihepioguction of
st s (95 8oL 3 B4l B4 7 FELSEEP o o invenien
comprisartddving sgaints indeat! ofi thé daterbtoncAs biowinggrgenps thengalyrher composition

0aps o I I f ) ids, .f

of the B8R or{ TR0 Rafin 0@ ARG mell pFGMl Frtharol. The
blowing agantit @reféably, pregarit ymthepolyinaer coxepusition pbthgvinygrition in an amount of

T T T

i norgani c noul d rel ease agents, for exanple graphite,

. talg apd mc owder. As moul d rel ease nt .
tis atsh BBl Be B Bibrer cimP R4 To R Pl isP eS8 ot east one
mould cedegd sgEhit, witieh makesithiel gblyredreasepaiienteasies teemandihinciiaping
~are_added to the starti Jraterials and can, . '
procesg%sp e‘@\eaqq%g;ﬂ%(ﬁqnppé)sglﬁg o;; ﬂ%dp}%ﬁﬁp é)(g%fgga’b?yeﬂrﬂ%r}ses mould release
agentsaefastad @b aatorighe surface of the moul ding or can bring
ahout re rapid. curing of .the surface so.that K no bond

- SRSk et e TG ki o ve BESTORIo S ats FEreehs,

- WRiXed] fog exdmplpaiatur6lAmY syntHigic pakafify witlo aRd sithdwtrfusdtional groups,
the invention conprises nould rel ease a entj f$0n1 .

- R&GIBSSa8RE AT B9kl SR ehally 8CiHar IoE BRMbIR ¢8I TdoRq. JERanesium,
BARRILACYESOL LR s@ArAd7, ACVOSAL(r) 82-847, ACMOSAL(r)
82-860, ACMOSAL(r) 82-866, ACMOSAL(r) 82-9018,

- ﬁﬁﬁCSAL(r) 82-853. The noul d rel ease agent is

- PayhierslaF éhﬁanﬁ’él@%@(y@iﬁbb’al&{%‘ﬁ%yés&ré BRd PElBIERAS,
composition of the invention in an amount "of fromO0.1

- MenPesieys dlerhpsphoneagid.particul arly preferably fromo.2

- 1iorinz18 RYarbEkBBhs alk@8d on the pol ymer compositi on.

urthernore, the polyner conposition of the invention
can al so conprise wetting agents, preferably
surfactants, nore preferabl yllet hoxyl ated fatty

al cohol s or sodium lauryl sul phate, preferably in an
amount of fromO0.1 to 2% by wei ght, based on the

pol ymer conposition. Furthernore, the polymer



nanoparticles, for exanple sheet silicates, in
particul ar sodium/lithium magnesiumsilicates as are
mar ket ed, for exanple, by Rockwood under the trade
nanme Laponite(r) S$S482, coupling reagents, for exanple
sil anes, preferably
N- cycl oal kyl am noal kyl al kyl di al koxysi | anes, preferably
N- cycl ohexyl am nonet hyl et hyl di et hoxysi | ane, mnar ket ed
under the trade name Geniosil (r) XL 924 by Wacker
Cheme AG flexibilizers, for exanple glycols, |ow
profile additives, for exanple t her nopl asti cs,

- piRGTERRIE MPUHIElpGE® ppenis oRe¥aMRIe JEnbiterdplcanddnisy powder.
Wacker Chem e AG under the trade nane Vinnapas(r) B 60

additives for increasing the electrica

As m%éh fRieasaqgepts, ff&p%ymw%nm!t@n Wirthsi inyesdipe preferably comprises
mteranhﬂ%leH%lEé@é Pé'tgr%g ar@ f'EMQé XK %Eé?ﬂ?ggmaf@?iﬁ@ and can,

er abl droxy pr opan-

espeq?élmduelug a‘rel ghqamfm@@syeltbmr @@@m@t@af}e aiifraaswfegmottfﬁanou!dmg or can
bring é&&ﬂ%&%;%@g@%ﬂ%é Eﬁfﬁ%ﬂég tﬁ%@ﬁcﬁt% o(g(a;l e fg(r)rgc(e:cti %t\o/vgs?) the wall of

en
the meigdelyanyl-the @ogiding: bpzﬁ:af@@lar%/ the robengr aonPeadomB( fe invention comprises

mouldWFe!a%@%PeﬁtE Q(Erﬁg ERdisd kG it %re dﬁ’é]’ﬁ%l%glunder the trade names

anti sta ICS ur ther p erre

ACMQSALN82-880 M@Sﬁb(?} 83847 haCMREAIL" P86 diQM@ﬁél—? ?2 866
ACMd‘S?m@r 8? 26§16 r(ﬁ\ff’@éAV@8§i '85?1 efﬁe mgUFdSrelgﬁé@laéé/nt?soH%ﬁ&ﬁﬁ@ preferably

ecul’ar weig eni cal'ly unsatur at
preserttd;’hﬁlﬁﬂdmerd:qnm@mon jo& the lst@monyn an amgenkefdtom PHde @% by weight,

vry oSBT Bt
to reduce the total viscosity of the formulation.

Furtheﬁ%@ rny?&)é %ﬁsﬂ%&*ﬁﬁ%éﬂ%@entl ogﬂr éggctgnl%nse wetting agents,

I SO roxypropy
preferahly ﬁ@itfatqtaa:ﬁs pn@pmn@‘efahimﬂhomaf@aéatw @l@@ols or sodium laurylsulphate,

preferatb%} In aémg%%ﬁ{rgf %Pﬁl 0.3%4 élyaﬁxgwagﬂfa 'Bgé c%#%ﬂe éﬁ%}yré%r;%oo position.

yl énepr opané triacf I prop
dlacrylate trlpropylene egcoI di acryl ate, hexanedi ol

Furthel%gr‘érgd 35 g)ﬁ’a@req%'g) an éj‘;t%)ﬁ%é Xh%;%t dr%@rﬂ)élne rettardants for

propox
examplef halh@matecéaganrce:ompbuem er agdmorphusmdnqumnoumiadt prederably

compifbd UERR S0 BOBEE I Aoyt RS8R Shgpoee o
- -ammonitmqivlyphesplidtes. tT:berﬂa_mH regtardamt ispraﬂerpblgmesm‘nt in an amount of from 1 to
R L L

O% byrwelghs based ead:l'te padyrdet cempasitionh & prefacblyendrises @tfeme retardant
from CI%?:%I %% %rﬁr ?_t uatﬁfeorénﬁ tr%gig z%nmtﬁas'(Eg% @tAlegré?% ﬂ&)‘r ﬁ%%ﬁ@bﬁé@ Exolit®
442, Exdlitft 451 Exoit? 266 cekoitit 470, @xslit? @mmme)zxaw%AP 47Th Exol(l)t® AP 423, Exolit®
1 4o BB AR B B e |om 0-3 Lo 20% by

the poI ymer ponp05| tion of the invention. The addition

- The polﬁmey ﬁ@p}rpgg‘lﬁglb\éje the H%vlél%gg%gglgg?%ga%% me ﬁq\{gg é)&?\é a%dltlves mentioned

above, flﬂﬂﬂé@@ddltlvésfbrepdﬁﬁm}létélébﬁfdohelﬁ’tfsetfoﬁékeﬁﬁpléﬂbo‘jl ment of
ymer conposition of the invention, thjs

t he
torFBE‘PEr@BeSaFOFI exgavylepaogenie sHEaT. Pararakly Awgsts. one

moyliidrs A EFH§MABEMr example titanium dioxide,

- nanoparticles, for example sheet silicates, in particular sodium lithium magnesium

silicates as are marketed, for example, by Rockwood under the trade name

12



The pol yner conpositions according to the invention
can be prepared in all ways known to those skilled in
the art. Thus, they can be prepared by batch processes
as are described, for exanple, by Cul bertson et al. in
US 5,302,687. In the case of the batch processes, the
starting conponents are, in the sinplest case, reacted
in a suitable reaction vessel, in particular under the
action of heat. Thus, the reaction tenperature is, in
particular, from 140 to 180C, preferably from 160 to
170C. The peaction tine can be varied freely and is,

in p&???f@@%aq'f‘ 82from5 to 20 minutes, preferably from
101 Qoﬂﬁlng‘réﬁgeﬁ% foﬂé‘?(a%?@ élfaﬁé‘s %freféﬁé%lmjﬁpéaﬁﬂﬁ%h@alhﬁalkyl—

m xed can be selécted freely, i'n particular

of pﬁaﬂ@p(y%lap@spff;f@rg}olydﬁ@yﬁp&quf@u@quethﬂme&fpyldlethoxysnane marketed
al t eﬁﬂ@ér’t?‘(@traéé"ﬁarﬂ@ SiI® RTROS K, \PRSKePEnbRfe ABYENt i on

can al so prepared by continuods processes, for

exanﬁﬁéb'&@tﬁ% ifefRx@sIPje pliceld, ext ruder, flow tube,

| Nt eRRy) Yierilk ReaHess, férrgxgpt?lé’ ef Se?stﬁé(é@é@rétﬁ“ﬂ)lgﬁ yl acetates as are

The reactl on par aneters ect esse

f r eeMprkeited yaWieckeer GlremieAéS pnegsdhatragmnarhe Mrr@ape#s yiRép sp,
CONPQ&ifieRRS iRfrebdlfg t J@bégf:theél cbﬂd&cﬁ@:tﬁ?&%@ Icu m silicate,
msntloneglse? % I ntensive m’Xi ng an l[l(

r eacPha@pinitipioes, @f%f@laplm—hhdrpnyhe@m@t inore pefanakly : 2 hydroxy-2 methyl-
| nt engi e %é"%aﬂi'mﬁﬂy gé;ferr %ﬁﬂﬁéregur@@ﬁ??é ﬂ’Bﬁ’\C@HQt Ion

of heat nmeans that t etine o e starting

mat elidhéiabsarbing laddifivesy enefrtabbnad- b@ﬁ;@&ma@wbhesylh%ﬂ%rhv@roxy-
fro

Scoondoor SRS SRS, P pEh b R ASDRED 11641 from
180 @ﬁ@@h@ystr%@q éadfpants are pr efer ably reacted at
terrpg{@{a%&es of from 100C to 275C, nore preferably
from150C to 200C, very particularly preferably from
170C to 190C. However, depending on the type of

In a furth8f bﬁe@&ré@aén%dd% ntaﬂ%d?cngp&r &%ﬁlbp o ﬂ%e\m\\/é’@“tféﬁ%dﬁf%nally

residence tine an ure

comprisiesfaiepeliverdiineris This [usualhpcapprises dow anoteswatar medghd, ethylenically
I i I n

omsa PALEIHSRENAED 10 1) P SEUED st 3R o metacrye-
containibg anaterials wWbich tane liguid pbsmsn ta‘mnernatumasbme thuw able toreduce the total
] . ¢
wcosh 81 ApfE e TERNToP B st SRS AL f ESHE BB DY acvae,
- hydroxyproplybmethaanyfite, tnmeﬁw@)mdpamfprmal raoncmaylaibetqﬁahwreme‘uryl acrylate, -

phenoffehi 3er . THAM Bopptstend PRy Se. al BV Ere oL drvint

tripropydehé glysolpfiadrdateb hgxdrediol didcoylst8 Gentaargthptye fetraabiylate, dauryl acrylate

and aisefBRBOAIAGS pp REB K ERY BT reseire e e eldloguretanizes

reactive lifiuetity sactdas EBE@RVL® 1039 (Gyo)brd dihers. Fupthespdsisivilitie\are other

iquid RREBLIET AR © Rt ef potiiheial T gnBy pobymerization, e.g,

vinyl etegt bualeyt sthep lpanet siteyngRer it @@dslsﬂ!ﬁ ® We dpony résing aslesastive diluents.
eaders, .int

t k
The redgtvg NGRS leedhSotiing (o e Reaiitvoaion B pIRIRTPLY (LA LY
1135—1S¢\Jrés$tb @okprestrh@ora rmfr@grhgﬂ ABUSTRH M hteRall r(eg;efpé) BvEAp%e
ferably used articul ar enbodi nent of

propo ‘ﬁfa[?%?tiv%’”%?r&% é%f§°m| -1 o520 by Wiigly; W&ef?%'ylﬁ@@ 1 to 5% by weight,
based oftHd Sdrthér @¥igosfRhof SHE fhvastion!. Tle @H&lﬁéﬁ* f the reactive diluents enables
Particul ar preference is given to nmultiscrew
the viscogity ghibepolymersapposiiipg to gwaﬁu@@deweé&rﬁbudéﬁgoedand
~mul tishaft extruders, in particular ring extruders.
Very particular preference is given to tw n-screw:
extruders. It is.surprising that the reaction which in
a batch process requires up to one hour proceeds
within a few seconds in the abovenenti oned ,
"appar atuses, for exanple in an extruder or intensive
“ kneader. The brief thermal stress in conmbination with



The present invention further provides for the use of
t he pol yner conposition of the invention for producing
materials, in particular conposites, particularly
preferably fibre conposites. Apart fromthe use for
produci ng conposites, the polynmer conposition of the
i nvention can al so be used for producing plastics. The
pl astics produced in this way preferably have a gl ass
transition tenperature Tg of at |east 190C and
preferably at |east 200C, these materials are
preferably formal dehyde-free. Depending on the ty
In a paTtigarly nreferrpe egipedinasnipbiietnobmes compesifiey efthp dm/eagcw this
com[;rls[e§ta bé g’teong'o%ﬁg}a Hd%t?é’ééf'@ﬁ&h@bld%%ﬂe&?é‘& ent' n
|cu ket ones. he use according t
|nvent|on of the above-described pol ymer conp03|tion,

The ﬂ)c; LPlrhér &931%'5%[)5? Ltgco%m& O tHeANAAL 8 J 6 P;egxraféc{;ig eai! iv@y?ﬁnown to

gani c rei n orc
thoseaskilledanite dri. Jihes, tbey can b@prefpatﬂdda' bateit priokgsses as are described, for

‘exa @b%gqfu%eptgog bpéleﬁa 5! %%8?. fibres. The rei nf or ci ng
can be use | n'the formof woven fabrics,
In the easeqi$he mith praxesdes| the-atgrting companestssarekinitbe eidiplest case, reacted in
a sux@B@'rg&t%E vgg‘éé in % :cﬁﬁ?}ﬁﬁdéﬁﬁ{ Eétr?)%dof Rg%ty Ffﬁﬂs the reacgon temperature
Us€ accordi ng
is, in p@‘tlclhier rfmme‘rft(l tor 80T(hwefer$blssfrml1>6ﬁém 1€010h ddetreattiopdime can be

vanecpﬁeéi?%‘lqdl g{ a% ﬁOmf§tro s'ﬁ fésnn%rgf%?élg%gﬁp@%ﬁgs minutes. The

nrs S’such as
addftl()lswmemompohkntmbcu belimixpcceanmusrlet@MBpely An pidicuian ghecerder of

: j produci ng the sem finished part
phe”‘%’iﬂ’l??ﬁ@é?@s%%a@%gﬁ%ﬁn% to the invention. The processing
of this polynmer conposition with reinforcing materials

As an é?tepr{aqgé' GRe g;&gﬁ%g %ﬁrﬁ%f)&%sb& tl@ea{n(/%'iﬁ%éuoc%h e{?%oelg% ﬁfég?%fd by

roces ogi es accor
contlrwptIS prqmeﬁﬁaast for ekamplet doaticwoysysin te exsugerotioe dbehintensiveskneader,

intens?{);?crﬁ%g 8,]‘ stét% %{?F IW%' %gé’q r#a'ré%?t%r F%é\ e én&gf{aﬁlggée%ially freely; in

A ANy ['am
particules itime pneaa!safuem ofriel udllymer(dahmsltlommbﬁibe inveptiart H&Btbesxpparatuses

mentt%ﬁgercl;g 8% fzctgé Pg ér}t%r];sli' S%' %E)ﬁ r%nogrbcf %%ggfe %&Rﬁ%g‘% Vﬁﬁgﬁﬂﬂoducﬂon of
heat. ipledsesseiging and|quidkseactioprwitheiaseduction bf heat nhesrisrtgat the residence
05| t

h f th
ome o 8GR et 51 45l nBP Ry SRERS BBy sooncs
15 minutés, cp:dmfertalbtgﬁrqm 3lsegbndd or5- minmmsl paitioularly -preferablyrircam5 to RS
{ o °C
180 s8hfiE, FbdeStiond o RieRpideafisd L BB AT rom 19%C o 275°C
more preferaldy froehi 159°Cdo 1209°Cl: mqnﬁamwlmrb@rmfmyeﬁwcno 190°C.
iowe Aot e i S bl s R o

resndehdswtumb@aarterﬁﬁenatwlel&tanwsoﬁeeﬁ@thewménré@sar@aa aI so be
used in wind power plants, pipes or containers in the

formof tanks or pressure vessels.
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

in 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, polyimde, glass,
pol yur et hane, pol yam de or polyvinyl chloride. The use
of the polyner conposition in materials |eads, in
particul ar, to conmponents having a high heat
di stortion resistance and a high glass transition
tenperature T. The high toughness and resilience of
this polynmer conposition, which | eads to inproved
i npact properties, is also advantageous. Further

As apfdaeitd&soéxtumeré Qjchtdsasnﬁglé Y OV dmmﬂﬁ&jréw extr@ters, e particular twin-

materj al s re refrom arg, | e, as
screV\é%t%gjl oy lapg g?%gefirﬂgga FE{18Y efgﬁuqqg% flpwﬁﬁlg%p%, iftensive kneaders,
|ntenswﬁ:lmﬁiefysucﬁ&sbﬂlrtﬁrerxél%nﬂrs&it@rnlﬁxer‘s RBrPpEESuaSy suabeifogthe preferred
m ner a

prepqr%tvgrpr %%tala%a@gg gre erraglp( uged. Hag&aﬁ:cu‘ar%ﬁ%nglmenq of {he preparative
procek$,af isalsdetrdieref tbQ@b)nulif @faﬁrb&ﬂﬁdierb RDEegNALd extrudefs. Particular
prefereﬁg%,s;@tlye%qtgar% gsc?%\/é r%tlp B%‘Rig{ula; &\éﬁ%&%@%{ﬁ%ﬁé@ and multishaft

extruddrél 98 particOnat dhg e)ftﬂfde@(aﬁ@} SarBéul§itbRréNceti§ibd o twin-screw
ot ubber m xtures as replacenent for novol ak as separate
€ ruc{?ﬁ%{se and coreactants with other thernosets, for

exanpl e bismal eimde. The foll ow ng exanpl es
| ystra t mer . conposi tion of the inventjon
Itis SW?EH% a&ﬁ@ fﬁﬁ?}&m%ﬂ“ e ﬁ%cfe BECPPE fegyireg up £y @ne hour proceeds
within @Tbﬂddeﬁ@rﬁtls in Eb@?@é\%nienﬁﬂﬁbcﬁ?;ﬁm?&é g& %ﬁﬁip@/lﬂ%ﬂ extruder or
st ed m xture, o 0
'"tens‘é(ed‘l‘i@ﬂ%?r %h? %?fﬁh%rﬁﬂﬂ‘ siresginGe f%ﬁ?@ﬂ’ﬁf‘ﬁ'&ﬁ%‘ %‘Ftﬁof‘é’fthe extruder

is suffizfeft #9 1Rdrda)tant t8iHe d@mpletdtyl @Mélﬁ P@d@rt]@?m?g Hgésig/edzd@ree in the
osphite Y

Wéreach sisted of tri hen

prepatgdyy HEOCS?S ﬁyT"X';S'Hc%‘E DEES ajsggaroaﬁateweeqtmpad or'the screw

geométﬁésf@ﬂeaddnﬂg&red 'Ebgrc@mbfe%d e éb&ﬂﬂersaortlr\ﬁeﬁsﬁ@ kMBS ANRlEIRtensive
npdel DSE2 ender nprised eight barrel

rapid raxing; WHLSIK|taneaus ittangee h%%&tf@a'sf@ﬁdn@selﬁ'@@ WWBHP él%un he

longltu-BMdlrédﬁ@nWﬂl'l d RSP ehAdrH l%slc%n@@fn‘h@'ls Sk ® rFulth\éﬁfﬁoraolgs
in barrel section 2 was 100C, that in barre

advan@%?%wgerg iffepnd terapnratyirrs TR AOS$iRlern thedndividel feﬁﬁreés Argctions of

the appdratdaead section was 160C. The tenperatures were
regul ated by nmeans of electric heating or water
--.cooling. The rotational speed of the screw was 280

Furthef Mant??e%%melc%ﬁué&dpééar%ﬂw Bfocgbg(éﬂér SparD 8 tAEBEAd mixing by

kg/h into barrel section t he extruder,
meansg ’ffreee@md@arﬁr?c%meteémuqﬁmﬁ %mmen%@tq 9 abiligf fof He reaction time

to be s@?‘ér@l&'i@@l? inth@Rv a8 Walyndr c%%_P@sﬂéﬁ whldﬂ' daht Heﬁ?roéégs%Q@igmﬁcantly
bei n roomtenperature  eaving t
~more sgnply a mlymbwap@%ﬂm?pwd@angar@fof@ Redeh pmeﬁﬁslstobtamed
Further®tte SHB$REREY b¥ntHuoL€ Yreparative 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 generélly 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-cohtaining 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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Characterization is carried out on the solidified nelt
of the polyner conposition: Determ nation of the glass
transition tenperature Ty The glass transition
tenperature was determ ned by neans of differentia
scanning calorinetry (DSC in accordance with D N
53765); the conditioning of the sanple was carried out
as follows: heating fromroomtenperature to 150C and
hol di ng for one hour, cooling to roomtenperature
heating to 250C and hol ding for tmo hours <cooling to
omtenperature heating to 300C - without hold tine

flameEtal S nde AR of Rendi)d pasys o isiep $Hiay HiRosigAaMS can also be

divid8d BRE I this Wé}ﬁoeafgﬂ W@lﬁ@fenp%ﬁéﬁledebQé(b%’@eé Bn the apparatuses This
rans ich is equivalent to the anmobunt of acetic

milli
enab&é.t@ﬂ%@ﬂf?&@ﬂ Aradipntsiediosehin aiprgeied mpnger. S6FSEaHER which the reaction
can b%' &Bl‘igﬂl% e6mbRadH. The A LA SIRELEbMhB A d LPdWearmkdai generally be

acetylation sol ution é‘?cetl c anhydride - 10%in
vaﬂe@ &@aﬁ?@f ewreanand ie Boductien caabalojiset BEMEt i on

(4- N-di net hyl am nopyridine - 1%in tetrahydrofuran)

are placed in a 100 m conical flask, closed by means
To cagy qut girspgastioarandir o permplate the seactiemreplaraliveofappargduses can also

be cofltitdes. 3 m of water are subsequently added and the
mxture is stirred for another 30 m nutes. This

mxture is placed in the Titrino beaker and the

The c88lmg°f@|lovt'|h€% r‘eéctrdnr?f RS PRE, fre (atﬂi/ carried ogg rapidly and can

tetrah uran tytltratlon rino
be mtqg@tqqlam ta@@eqm@rhsqﬁlogur@tnef pue obs mulfbarrgpembpediment as |n the case of

extrud%?é Mpbb%ﬁlaﬁtngaw%%slﬁ@s %IQB ﬁggﬁﬂg l’t'f ass sﬂ@ﬁj bﬁ%—tube’%ﬂ)‘é%cyées tube

nber determnation o sa
coils, §9°“i"§ n qktﬁrgt?érocqnwwr%an@t;ampw@ﬂﬁé dﬁad‘el Qf@keta'nd
di ssol ved by neans of 10 ml of acetylation solution
while stirring over a period of about 5 minutes. 30 mi

- For copversiandnipsthe §igisied ormathe polierqeaposiion igeingdhe apprratus or the
_ r t I, e e
after r%é&g_fo‘rﬂo%nb eﬁodnépgggmga n etfr?é’g?rstezé‘é‘!ﬁ fi r@%}‘%tg8?0%95&9%%5%%emperature
by furthexeealiag iby mea&ng oéappropriate faboversentiBmediequipaent. Tiiiissis preferably

followé(p;)l?])? gélreti%?tgog{(&%%ﬁrﬁlﬂuﬁéﬁetog c‘ie@u’ég g%ﬁ@%eﬂ%@%fn{egﬁs of roller crushers,

rinsed usin

pin m“fsehaa’m&im%rﬂahngfQﬂerSJWetbekhyet itration of this sanple.
The equi val ence point is about 200 mV in the case of

the instrument used, with a plurality of end points
The presgmidnveitien fusthecerovides farlibe cas of the polymsir eompositian af thg invention

for pro%ﬁﬁ%byﬁ?eiaﬁ%meéarg&?%f%ﬂ%&)‘i}@ﬁ%@%{?ﬁ%@%ﬁ ﬁBJrg%ano_snes. 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 Tq 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 dissolved

in commercial solvents, in particular ketones.

In the use according to the invention of the above-described polymer composition, it is possible
to employ inorganic rg_einfofcing 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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where Ais the consunption of KOH solution (0.5N

pot assi um hydroxi de in ethanol) in the titration of

the sanple, in mM is the consunption of KOH sol ution

in the blank, in m is the concentration of the KOH

solution in nmbl/1 is the weight of sanple in g ANi s

the acid nunber of the sanple in ng KOH g

Det erm nation of the acid nunber by separate

determ nation From1.5 to 2 g are dissolved in 20 m

of di nethyl formam de (DVF), adm xed with 80 m of

I sopropanol and subsequently titrated in accordance
can bgjuskd M NeENM ofoswen fatrive, Inydipexiylitiaxiaihar-ups neagoyags, knitteds,
braiad&Hhdis. - The viscosity was determ ned by nmeans of a

cone-and-pl ate visconeter (DN 53019-1) and is 4365

nmPas/ 160C. Characterization of the cured pol yner

qsitian: y o . -
The SSARREHIkR i el ARy £ AR 00 AL Tt o
inventigmo diiwedhigiolygea composition ez be Lsed drisixaapleo forgraduciag

. fibr i . i .
proimiRYAB IR0 e 2005 AR BTl o b mouiang
compaeiand (BAMIC o Brefonmirng car iikemise be tseddoNpieNutigDiHe4se@gfinished part in the

I I . conpositions are used as matrix resin:

use a‘%@ﬁ'%?@/%ﬁ%ﬁh@%i tion as described in Exanple 1
The processing of this polymer composition with reinforcing materials to produce composites
can be carried out by means of many processes/technologies according to the prior art. In

particular, the composite is produced by means of one of the technologies listed below:

- lamination, including manual lamination,

- prepreg technology,

- resin transfer moulding (RTM),

- infusion processes such as resin infusion moulding (RIM) or the Seeman corhposites
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
particular, in the aircraft industry, in the transport industry, for example 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 multilayer structures such as honeycombs or foams based on phenolic resin,
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(b) Phenolic resin (c) Cyanate ester resin (d) Epoxy

resin (Lamnating resin Larit(r) L 305 from Lange +

Ritter GrbH) The pol ymer conposition as described in

Exanpl e 1 displays a higher tensile deformation

conpared to the prior art (sanples (b) to (d)).

Exanple 3: 14.05 g of 1, 2-phenyl enebi soxazol i ne,

13.66 g of phenolic resin Durez(r) 33100 and 0.28 g of

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
polyimidgg gigs. metyireshane. RAlyeMideRtAewEY! ehigjdesoc (serves for

curing of the polyner conposition). This material is

subsequent |y subjected to isothermal TGA (DI N 51006) i
The ysgrof shenpadgper compositien 4t Materiglssleads, mpatigulan lorganepapents having a
high Aéht Qidor@dn desitdMee réy,h(zar}g&g é%@?rgllwéitrilﬁv tepeftGredt . The high toughness
- phenolic resin Durez(r) 33100, 0.28 g of tripRenyl ~
and regiigieriof &his polymegcaparAiooxwhich leadaie Ingpreyedyimyract properties, is also
advalt¥Qs¥dRB(r) UV-3346 |ight stabilizer are mxed at 160C

and 50 rpmin a Brabender kneadi ng chanber for 7

m nutes. Part of the Brabender kneading output is
Furth&ORAd 5rAREYor the ?ol?ﬁ%g e8h Qﬁfiér{ ﬁr thé 2id re@@ﬁi’?%ftr%_rrefpom are, for

[ 250C (serves fof curl ng of the polyner conposition). )
exampigi 8s pereeive defragorupediegiann the foundng drdegtry.@si badeResaparators, in
o r .

press g gty A e L rore Ul AL S BE R 3, lass, rock or
basalf (forimaidebyde-Tealddoppansaisaregnatipra ifdpminatesopasedsm dgss or paper for

N . i i
ctecrtSl3ath, & BNl 14 oS AL G5y crampe o
cable prajeetiont fubperonixtuaesl ap replacament ireoeelak as serapigamese and

L 3 - | f
e

pol ynmer conposition as described in Exanple 5 are

The f%@ﬁ%%le@ iRRthf tmé %Wﬁjrﬁé}.tco gg@?@#ﬂ: t-ﬁ(arir)velf'ug?r%ﬂvﬁ?%& e invention

surenent o e VI SC one- an

being testiintedtodhisiembadgventance with DI N 53019-1) after 300 s
at 160C gave a value of 11 942 nPas. The processing
viscosity can thus be influenced in a targeted manner

Example addi ti on of epoxy resin.
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 sepérately. 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 barrel section 3 of the extruder in an amount of 29.6 g/h,
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Cainms 1.Polymer conposition conprising one or nore
conponents having the structure (Al) R3 R2(Al')
where Rl = unsubstituted al kyl group having from1 to
6 carbon atons, R2, R3, Rn = hydrogen,

and/ or unsubstituted al kyl groups having from1l to 6
carbon atons, n =0, 1, 2, 3, or one or nore conpounds

having the structure (A2) [IRO )-N R50 tR7

with the stream being at room temperature.

The melt leaving the extruder was conveyed away by means of a cooling belt and subsequently

milled.

Characterization is carried out on the solidified melt of the polymer composition:

Determination of the glass transition temperature T,
The glass transition temperature was determined by means of differential scanning calorimetry
(DSC in accordance with DIN 53765); the conditioning of the sample was carried out as foliows:
- heating from room temperature to 150°C and holding for one hour,
- cooling to room temperature
- heating to 250°C and holding for two hours
- cooling to room temperature
- heating to 300°C - without hold time

Determination of the hydroxyl number
The hydroxyl number is the amount of potassium hydrqxide in milligrams which is equivalent to

the amount of acetic acid bound in 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-dirhethylanﬁinopyridine - 1% in tetrahydrofuran) are placed in a 100 ml conical
ﬂésk, 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).

~ Hydroxyl number determination of the sample
The sample (about 1 g) is weighed into a 100 ml conical flask and dissolved by means of 10 ml of

acetylation solution while stirring over a period of about 5 minutes. 30 ml of catalyst solution are

subsequently added and the mixture is stirred at room temperature for 30 minutes. 3 ml of
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R I RI 60(A2) where A = unsubstituted al kyl ene
having from1l to 6 carbon atons or unsubstituted
phenyl ene, R4, R5, R6, R7, Rm RO =

hydr ogen, and/or unsubstituted al kyl groups having
froml to 6 carbon atons, m o =0, 1, 2, 3, or

m xtures of one or nore conpounds having the structure
(Al') and (A2), where the substituents of the type R1,
R2, R3, R41 R51 R6, R7, Rh, Rmand Ft, can be
identical or different and mand o can be i dentical or

ferent, at | east one phenolic resin ; at | east _ .
delor@gg vgqtglbqaqel e a({(tad ans tggm%tum,@ ﬁlg%@@ a @Hd’glnutes. This mixture is
placdday tHeoTitrine HeakéraManbe ebhibStidERE rifded ubidd about 4 mi of tetrahydrofuran,
followed by titration of this sample. 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 potassium hydroxide in
ethanol) in the titration of the sample, in mi
B is the consumption of KOH solution in the blank, in ml
C is the concentration of the KOH solution in mol/l

w is the weight of sample ing
AN is 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 ml of dimethylformamide (DMF), admixed with 80 ml 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 tensile 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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where Wn = hydrogen, al kyl or al koxy group, 11-
A H ( \NN NHwhere RR =g =21to 10/ -NO

(b) Phenolic resin
(c) Cyanate ester resin
(d) Epoxy resin (Laminating resin Larit® L 305 from Lange + Ritter GmbH)

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

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

Example 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 oil
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 triphenyl

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 conditiqned in a reagent bottle in an oil bath for 4 h/250°C (serves for curing
of the polymer composition). This material is subsequently subjected tb 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.

21



where Rvill = hydrogen or al kyl group, O a
pol ynmer - bound HALS having the follow ng structure R x

Claims
1. Polymer composition comprising one or more components having the structure (A1)
Rs
N
{Rn R
n O
Rz (A1)
where R; = unsubstituted alkyl group having from 1 to 6 carbon atoms,
R., Rs, R, = hydrogen, and/or unsubstituted alkyl groups having from 1
to 6 carbon atoms,
n=0,1,2,3,
or

one or more compounds having the structure (A2)

0 (A2

where A = unsubstituted alkylene having from 1 to 6 carbon atoms or
unsubstituted phenylene,
R4, Rs, Re, Rz, R, R, = hydrogen, and/or unsubstituted alkyl groups
having from 1 to 6 carbon atoms,
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, Ry, Rs, R4, Rs, Rs, R7, Ry, Rmand R, can be
identical or different and m and o can be identical or different,
at least one phenolic resin (B);
at least one stabilizer (C) selected from among compounds having the following

structures



(5) where Rix = hydrogen or alkyl group r, s 10; and
anti oxi dants having the structure (7), (7) where p
= 1to 5 2. Polymer conposition according to claima1,
characterized in that the m xture (A) consists of 100%
by wei ght of conpounds having the structure (A2) in
which mand o are preferably 0 or 1. 3. Pol yner
conmposition according to claiml1l or 2, characterized
in that the mxture (A) conprises conpounds having the
structure (A2) in which mo within the sane conpound
(A2u) and/ or conpounds having the structure (A2) in
which m= o within the sanme c ogwnd (A2g). 4. Pol yner
conposi tion accordi nfRto@clafm &, characterized in
that the mxture (A J%%aﬁkh h conmpounds havi ng
the structure (A2) Tn gch mand o = 1 within the
same conpound (A2 nd conpounds havi ng the
structure (A2) i-njwhi mand o = 0 within the sane
conpound (A2g5). PoNyner conposition according to
claim4, characterigéd in that the m xtur@)(A)

conpri ses

where RY = hydrogen, alkyl or alkoxy group,

. RVI _
N)\
e AT
—7 1 N 6 N
) )
H H
- -9 @
C4Hg
H /\ N NH
/N\*/\‘/ —N 9 /
where RY'= , \_/ or
q=2to10
or
O
(0]
RVH
N
H (4)

where RY™ = hydrogen or alkyl group,
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from30 to 70% by wei ght of conpounds of the structure
(A2g6) and from 70 to 30% by wei ght of conpounds of
the structure (A2g5). 6. Polymer conposition according
to at least one of clains 1 to 5, characterized in
that the pol yner conposition contains the stabilizers
(C in an anmount of fromO0.1 to 2% by wei ght based on
t he pol yner conposition. 7. Polyner conposition
according to at |east one of clains 1 to 6,
cloaracterized in that this conprises at |east one
deaerator. 8. Polyner conposition according to claim
7, characterized in that the polymer conposition

C ampiyinsarsbosind HAQSehavirgsthe folbinvirigesineturedi f i ed

pol ygl ycol s and pol yet hers, foam destroying

pol ysi | oxanes or pol yners, polyether-nodified

pol ynet hyl al kyl si | oxanesya ators. 9. Pol yner
conposi tion accordi one of clainms 1 to
8, characterized in thatlt rises at | east one
moul d rel ease agent. o

H (5)
where R* = hydrogen or alkyl group r, s = 10;

and antioxidants having the structure (7),

N GeIEN

- —P ()

where p=1tob5.

Polymer composition according to claim 1, characterized in that the mixture (A) consists
of 100% by weight of compounds having the structure (A2) in which m and o are

preferably O or 1.

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).
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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 whichmand o =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 to 5, 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 composition according to at least one of claims 1 to 6, characterized in that this

comprises at least one deaerator.

Polymer composition according to claim 7, 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.

Polymer composition according to at least one of claims 1 to 8, characterized in that this

comprises at least one mould release agent.
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