GR 92 P™3382 P Prepol yneric epoxy resin mxture containing oxazol {le#ndses zPos
structures The invention relates to a process for the preparation of a

prepol yneri c. epoxy resin m xture contai ning oxazolidin- 5 one structures
and an appar &@Ris9Z 0® TIB2yPng out this process. WO 90/15089 di scl oses that
epoxy-term nated poly- oxazolidinones (referred to there in sinplified form
as pol yoxazol i dones) can be prepared by reacting a pol yepoxy 10 conpound

W th a polyi socesdBhfer LONMNYAArakig! RYRL e ESDEL BLIKE duh A8 diRsfnce of
a catalyst. For this purpose, 5 to 30% by wei ght of the polyisocyanate com

pound are adRFHFELFRS course of 30 to 90 mnutes to a mxture of 70 to 95%
by wei ght of the pol yepoxy corrpound 15 and 0.01 to 2% by wei ght of the

catalyst, ang the re cI|on obt ai ned |s h edto t erature of
110 to [err] T %mbeez%l o oft ”.ﬂaaﬁ 0*nPhHates® gy regulpre |%a§tn% nvoaérji ous
process par anetprepolymemid@poxy resanrnbdtune ¢ontadring exazdiddinn t he

resul tings epoxys ZRruckRiEbnaRe A9l ¥gxazakidl e cabiping S Rk e ed

to as isocyanate-no epoxy resin, 50 to 100% of the origi nal
i socyanat e grB®X®*®28fe converted into oxazol - idinone ri ngs and 0 to 50%
Into isocyanurate rings. In the known process, bisphenol A and

and the. pol yi Eocy SR4ER0Fon A oA - atdet CPRIRE SR LBRER Ky anat &)
(I\/DI) or an |msolidlmemé$ pfoeéfecred KDl tbere in simplified form as
poclyoxazolidones) can be prepared by reacting a polyepoxy
10 compound wzth a polyisocyanate compound at elevated
' temperature in the presence of a catalyst. For this
purpose, 5 to 30% by weight of the polyisocyanate com-
pound are added in the course of 30 to 90 minutes to a
mixture of 70 to 95% by weight of the polyepoxy compound
15 and 0.01 to 2% by weight of the catalyst, and the
| reaction mixture obtained is heated to a temperature of
110 to 200°C for a period of 5 to 180 minutes. By regula-
tion of various process parameters, the process is
carried out in such a way that, in the resulting epoxy-
20 terminated polyoxazolidinbne, which is also referred to
as isocyanate-modified epoxy resin, 50 to 100% of the
original isocyanate groups are converted into oxazol-

idinone rings and 0 to 50% into isocyanurate rings.

In the known process, bisphenol A and tetrabromobisphenol
25 A are preferably used as the polyepoxyscompound, and the
polyisocyanate compound is 4,4’-methylenebis(phenyl
isocyanate) (MDI) or an isomer thereof, polymeric MDI or



22- toluylene diisocyanate. An imdazole conpound or

t etor aphenyl phosphoni um brom de is especially suitable as a catalyst (for

t he reaction between the pol yepoxy conpound and the pol yi socyanate
conpound); the catalyst 5 concentration is preferably 0.02 to 1% by
wei'ght, in particular 0.02 to 0.1% by -wai ght, based on the total weight of
pol yepoxy conpound_ and pol yi socyanate conpound. For the preparation of the
pol yoxazol i di ieheslenne clitidgeyanads. onahl y ikdmialbd i nogfsmxﬁab![@r o
solvent, is 1 n ; rals enp -
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dropwi se.. 15 A sipilar _praqcedure.is opted in a process disclosed il
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bi sepoxyet hers having OH groups corres- ponding to an OH nunber of at |east
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NCO groups in_a fm)unt of ,at |east, 1/4 of the el ght o the )

di i socyanat e,ca‘g? ¥rEeptRbienatty L YRE giR B S ARk IRk YRRt 0 h OH
nunber df0at added o alee ipedgiepdxy compound, in general at a tempera-

ture below the reaction temperature of 110 to 200°C. The
temperature is then increased to the reaction temperature
and kept there while the polyisocyanate eompound is added
in a centrolled manner, i.e. added dropwise.

15 A similar procedure is adopted in a process disclosed in
EP 0 296 450 A1, for the preparation of oligomeric poly-
epoxides containing oxazolidinone groups (referred to
there in simplified form as oxazolidone groups) from
bisepoxides and diisocyanates. In this process - at 140

20 to 180°C in the presence of a phosphonium salt as the
catalyst - either bisepoxyethers having OH groups corres-
ponding to an OH number of at least 2 are reacted with
aromatic diisocyanates which have two different reactive
NCoO groups in an amount of at least 1/4 of the weight of

25 the diisocyanate, or bisepoxyesters having OH groups
corresponding to an OH number of at least 2 are reacted
with aromatic, aliphatic or cycloaliphatic diisocyanates
in a ratio of NCO groups to epoxy groups of 1 : 1.4 to
1l : 2.5. The catalyst is used in an amount of 0.005 to

30 1.0% by weight, preferably



W th aromatic, aliphatic or cycloaliphatic diisocyanates in a ratio of NCO
groups t o epoxy groups of 1: 1.4to1: 2.5 The catalyst is used in an
anount of 0.005 to 30 1.0% by weight, preferably - -3- 0.01 to 0.5% by
wei ght, based on bi sepoxi de.' The essential feature of this process is that
t he oxazol - idinone-epoxy resins are obt& ned only when epoxy resins
containing OH groups are reacted at about [errL@together wth

di i socyanat es0c8At &PnPn§¥NCD Wedabs.obagerf onchisepaxdiei-ties - under

catal ysis by a phosphoni um salt For the preparation of. the pol yepoxi des,

t he bi sepoxy resin is he ag g err] together with the cat Iyst unger
nitrogen. TheTBE e88FRRAR %aFH f AbdRETRFRGREP 45 £ tlﬁ © REREC

sufficiently idpndhg-epoxy resfasahecobtathedt ohkyryhéen &poRRi ﬁéamed
After the additi
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only dropw se to the catal yst- contalni ng p yepoxi ere ore
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scale - in apg exoaesacalo NBBOCE. td&eﬁm Myieh €He Y caldallgist r aaqeeact i on
reSIn m xtures %&eg%%EdThg %ggsocyanate is then added dropwise to the
10 melt, sufficiently rapidly for a temperature of about
170°C to be maintained. After the addition of all the
diisocyanate, stirring is continued at 160°C until the
calculated epoxide value is reached and reactive NCO is

no longer detectable.

15 Both known processes are described only for batch sizes
on the laboratory scale. It is important that the poly-
isocyanate is added only dropwise to the caﬁalyst-
containing polyepoxide. It is therefore hardly possible
to carry out the stated processes - on an industrial

20 scale - in an economical manner. Furthermore, only
filler-free reaction resin mixtures are used in these
processes.

It is the object 'of the invention to provide an
industrial process for the preparation of a prepolymeric

25 epoxy resin mixture which contains oxazolidinone struc-
tures, has a long shelf life, is soluble or can be
melted, has latent reactivity and is curable.

This is achieved, accofding to the invention, if an
inscluble reaction resin powder which is free of iso-
30 cyanate groups '



processes. It is the object of the invention to provide an industrial
process for the preparation of a prepolyneric 25 epoxy resin m xture
whi ch cont ai ns oxazol i di none struc- tures, has a long shelf life, is
soluble or can be nelted, has latent reactivity and is curable. This is
achi eved, according to the invention -i4 an insoluble reaction resin

powder V\/m ch is free of, i so- t?nganatsa gro -4- angd conprises an
epoxy resin %rcé’%%ﬁ%% 2 acre'ﬂ‘bnmh’é ‘é?%rﬁ?BFaéﬂﬂn% fi FP8F-and
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t he extruder |sa%y% erably desi gned so that the residence 15 tinme at
screw speeds i G [err] is less than 5 min, preferably less than 3 mn
and a m ni nrum axi al back-fl ow

In the process according to the invention, a suitable
10 continuous reactor is in particular a twin-screw
' extruder. It is advantageous if, in the extruder, the
ratio of the screw length to the outer screw diameter is
from 20 to 50, preferably 25 to 40. In addition, the
extruder is preferably designed so that the residence

15 time at screw speeds of > 10 min-?!

is less than 5 min,
preferably less than 3 min, and a minimum axial back-flow

results.

The insoluble reaction resin powder which is free of
isocyanate groups can be metered into the twin-screw
20 extruder by means of a twin-screw metering apparatus, for
example at a mass flow rate of 150 g/min. The extruder
contains conveying screw elements (screw diameter, for
example, 31.8 mm, screw length 880 mm) and is equipped
with five thermostatable barrel zones which are heated,
25 for example, to 160°C. At a screw speed of 90 minl, the
melt residence time is, for example, < 1 min. The extru-
date emerging from a slot die is guided along a cooled
slide rail and cooled rapidly to temperatures below 50°C,
the epoxy resin mixture solidifying to form tape-like
30 ~continuous strips. These strips are drawn on



results. The insoluble reaction resin powder which is free of isocyanate

groups can be netered into the tw n-screw 20 extruder by neans of a

twi n-screw netering apparatus, for exanple at a mass flow rate of 150

g/ mn. The extruder contains conveying screw elenents (screw dianmeter, for
exanple, 31.8 nm screw | ength 880 nm) -aBd-i s equi pped with five

t hernost at abl e barrel zones which are heated, 25 for exanple, to [err].
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slide rail and cooled rapidly"to tenperatur elow [err epoxy resin
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structures is store sence of noisture. t he process accor di ng
to the mvent?lbﬁle,n‘éﬁ PHIMPLBFETa0 reaction resi n povvder which is free of
i socyanate groups is used. A filler-containing, thermally polynerisable

In the process ac_cording to the invention, an insoluble

10 reaction resin powder which is free of isocyanate groups
is used. A filler-containing, thermally polymerisable
reaction resin mixture of polyepoxy resin and polyiso-
cyanate resin having a molar ratio of epoxy groups to
isocyanate groups of > 1, preferably 1.5 to 4.0, is used

15 for the preparation of this reaction resin powder. The
polyepoxy resin is a mixture of di- and polyfunctional
epoxy resins, the molar ratio of polyfunctional to
difunctional epoxy resin being 0.1 to 1.7 and preferably
0.2 to 0.75, based on the epoxy groups. The reaction

20 resin mixture of polyepoxy resin and polyisocyanate resin
is reacted using substituted imidazole as a reaction
accelerator, with a content of 0.5 to 2.5%, based on
polyepoxy resin, at temperatures up to 180°C.

Whereas in the prior art, as disclosed in particular in
25 the Examples, low catalyst concentrations are used,
specifically 0.01 to 0.35% (WO 90/15089) or 0.1%
(EP 0 296 450 Al), based in each case on polyepoxide,
substantially larger amounts of catalyst are required for
the preparation of reactive, curable prepolymeric epoxy
30 resin mixtures. In the process according to the inven-

tion, the catalyst concentration is therefore



- reaction resin mxture of polyepoxy resin and pol yi so- cyanate resin having
a nolar ratio of epoxy groups to isocyanate groups of > 1, preferably 1.5
.o 4.0, is used 15 for the preparation of this reaction resin powder. The
pol yepoxy resin is a mxture of di- and pol yfunctional epoxy resins, the
mol ar ratio of polyfunctional to difunetéonal epoxy resin being 0.1 to 1.7

and preferably 0.2 to 0.75, based on the epoxy groups. The reaction 20
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2.5% based on pol yepoxy sinh, at tenperatures up to [err] WereaS in the
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_prepoly- nerige£pene rf§é§a£‘¥t‘$i&ﬁe S8Vieh@ | 2hehiubaCitddddidn 201D
cured in an industri al rel evant tine wthout subsequent
powder whic¢h 1is free of isocyanate groups on the pilot
10 scale, a mixing container, preferably a vertical kneader,
is suitable, and a continuous reactor is used for larger
amounts. The preparation and processing of the reaction
resin mixture in a vertical kneader is carried out in the
following manner. The di- and polyfunctional epoxy resins
15 and the polyisocyanate resin are introduced into the
vertical kneader which is equipped with a thermostatable
and evacuable kneading trough and with kneading blades
and permits continuous temperature measurement in the
reaction resin mixture, heated to temperatures of up to
20 100°C, mixed while stirring and devolatilised. The filler
and optionally further additives are introduced in
portions. into the heated reaction resin mixture, and
devolatilisation is carried out - with further stirring -
" at a temperature of up to 100°C under reduced pressure
25  for at least 1 h. The reaction accelerator is then mixed
in. The temperature of the mixing container is then
adjusted to 160'to 180°C. The conversion of the reaction
resin mixture to the reaction resin powder takes place,
as a rule, at reaction temperatures of 130°C or higher
30 within a few minutes, a free-flowing product being formed
in the mixing container as a result of the continuous
stirring. To terminate the reaction, the temperature of
the mixing container is rapidly reduced with the aid of
a cooling thermostat



accel eration - which is expensive in the case of filler- containing
systens. For the preparation of the insoluble reaction resin powder which
1.s free of isocyanate groups on the pilot 10 scal e, a m xing container,
preferably a vertical kneader, is suitable, and a continuous reactor is
used for |arger anounts. The preparation7and processing of the reaction
resin mxture_ in a vertical kneader is carried out in the follow ng nmanner.
The di- and pBP§f Ghet FEASFieBokgsiaspaYdes ishrought pbeytenpgnaturesesi n
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in portions into the heated reactron resrn m xtur
is carri ed ouSTOUREt [RY)r PREFeRE| dn nthe xeagtiomperesime powder.t oTherr]
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then.m xed in,. The tenperatggﬁlot the nj xi ng container 1s en adjusted to
160 to [err] THiS BADEES ArdbhaHng & clerg phelf hifeucan de heteredti on
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the m xing contarner as a re fie continuous stirring. To termnate
the reaction, the tenperature of the m xing container is rapidly reduced

with the aid ghe 808bhBInh88E PEiétor is used for the preparation of

the insoluble reaction resin powder which is free of
isocyanate groups, the preparation of the reaction resin
mixture and the feeding thereof to the reactor can be

15 carried out in various ways. In one case - for the
preparation of a resin component - the di- and poly-
functional epoxy resins and the polyisocyanate resin and
the filler are devolatilised in a thermostatable and
evacuable mixing container while stirring at temperatures

20 up' to 100°C. In a second mixing container - for the
preparation of an accelerator component - the reaction
accelerator is dissolved or dispersed in one of the resin
componentes intended for the formulation or in a portion
thereof, with devolatilisation. The two components are

25 then fed to a static mixing tube, and the reaction resin
mixture emerging from the mixing tube is metered into the
reactor.

In another case, the resin component is prepared as in
the first case. For the preparation of the accelerator
30 component, the reaction accelerator is thoroughly mixed
with a portion of the filler intended for the formula-
tion. The two components are then metered into a twin-

screw extruder, for example by means of



-7- and the reaction resin powder is brought to tenperatures of |ess than
[err] while stirring. The intended conversion of the epoxy groups at the
time of termnation of the reaction is determined in prelimnary
experinments. It is 5 shown by IR spectroscopy that no further isocyanate
groups are present in the reaction resin $owder. The free-fl ow ng,

i nsol ubl e reaction resin powder obtained in this manner and having a |ong
shel f life car® b®eFiGted tigr RUPB| aPFvery YW 89%RY | POMdETabTENET 150
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stirring at tenperatures 20 up to [err]. In a second m xi ng contai ner -
for the preparation of an accel erator, conponent - the reaction accel erator
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10 carried out at lower temperatures than the reaction of
the reaction resin powder to give a prepolymeric epoxy
resin mixture. The free-flowing reaction resin powder
which has a long shelf life can be metered into the
continuous reactor in a simple manner without expensive
15 metering systems. Thus, for example, free-flowing mix-
tures of the reaction resin powders having different
compositions or mixtures with fillers and/or additives
can be metered into the continuous reactor and processed

for product optimisation without great expense.

20 As already mentioned, a polyepoxy resin mixture, i.e. a
mixture of di- and polyfuﬂctional epoxy resins, is used
for the preparation of the insoluble reaction resin
powder. Suitable epoxy resins are preferably bisphenol A
and bisphenol F epoxy resins and phenol novolak and

25 cresol novolak epoxy resins or silicone epoxy resins,
triglycidyl isocyanurate, tetraglycidyldiaminodiphenyl-
methane and polyglycidylphosphorus resins. In particular,
compounds having the following structure serve as sili-
cone epoxy resins:



m xture energing fromthe mxing tube is netered into the reactor. In

anot her case, the resin conponent is prepared as in the first case. For the
‘preparation of the accelerator 30 conponent, the reaction accelerator is
t horoughly m xed with a portion of the filler intended for the formul a-
tion. The two conponents are then netered®inmto a twin- screw extruder, for
exanpl e by neans of -8- a peristaltic punp or a tw n-screw powder
netering apparatus. In contrast to the tw n-screw extruder already
described, the extruder used for the preparation of the insoluble reaction
resin powder contain l‘ bot h conveying 5 screw el enent s and kneadi ng

el enents and is equi QQed with a |arger nunber of thernostatabl e barQ el

zones. The rga;_LLo.n/of NLherresig jgormRaenant: )agq@)f_\égp,‘e yaccel eng a I\f{r
conponent to give the ilnsol ubFe reaction<resin pgowder2 ‘whi ch its free of’

i socyanat e groups,ts pFe\ferany 10 carried out at |ower tg;ﬁ;er’ Jyres t han
the reaction of ghe feaction resin powder to give a prepol )dreri'ﬁ efpxy
resin mxture..The fQee-flowi ng reaction resin powder whjch hagya | ong
shelf life can-be netered into the continuous reactor ir* sinple manner

W t hout expensive 15 nmetering systens. Thus, for exanple, free-flow ng

m x- tures of the reaction resin powders having different conpositions or

m xtures w thyhlehleeithea#d12owaddl sV @pplicable:
n is an integer of 0 to 25,
x is an integer of 0 to'3,
R = alkyl or aryl and
5 Q= -(CH,);SiR,0(SiR,0)_SiR,R’,
' in which n and R have the abovementioned meaning and
R’ is an epoxy functional radical having 6 carbon
atoms.

The content of silicone epoxy resin is up to 20%, prefer-
10 ably 1 to 7%, based in each case on the filler-free

reaction resin mixture comprising polyepoxy resin and

polyisocyanate resin. |

Isomer mixtures of diisocyanatodiphenylmethane are
preferably used as the polyisocyanate resin. However, for

15 example, isomer mixtures of toluylene diisocyanate .and
prepolymers of isomer mixtures of diisocyanato-
diphenylmethane are also suitable. Mixtures of the stated
polyisocyanate resins can also be used.

Substituted imidazoles are used as reaction accelerators

20 in the process aécording to the invention. 2-Ethyl-4-
methylimidazole, 2-phenylimidazole and l-cyanoethyl-2-
phenylimidazole are preferably used. Further suitable
reaction accelerators are, for example, 1,2-dimethyl-
imidazole, l-cyanocethyl-2-methylimidazole,



can be metered into the continuous reactor and processed for product

optim zation w thout great expense. 20 As al ready mentioned, a polyepoxy
resin mxture, i.e. a mxture of di- and polyfunctional epoxy resins, is
used for the preparation of the insoluble reaction resin powder. SU|tabIe
epoxy resins are preferably bisphenol A &Rd- bi sphenol F epoxy resins and
phenol novol ak and 25 cresol novol ak_epoxy resins or_silicone epoxy
resins, trigl fchEPPTPRYE RAORZPe BRE: AgPsREYY M 4 BRPAYYIBAEATPLeeTR8Ne and

pol ygl yci dyl peeageartusf esiartionn alb&retnettdtﬁfn LD NPOBINES mmngprEer-

foll ow ng structur E1LE 42 SI|I resins: err] ere

t he follomﬁngaﬁé Eﬁl &Rl B%y bas §ﬁp é§g¢ FORY o551 & 1% afti ﬁﬁ%ger of
0 to 3, R = amiytuge @ﬁyﬂxandna peilyfunctibnal epaxy Reshiase t he

abovenenti oned neaning and [err] is an epoxy functional radical having 6

carbon atons. The content of silicone epoxy resin is up to 20% prefer- 10
ably 1 to57% Swdsa®lenfdddrreadreohnt RATFirndpri méneradcfidbherssi auahxt ure

conpri sing polagepgiyré£siih atHe PHIMNSOBYANSPEIi€EtS  and/or spherical
particles (different particle size distribution). Ceramic
fillers, such as alumina, and mixtures of ceramic fillers
and mineral fillers may also be used. Fibrous fillers,
10 - such as short glass fibres, are also suitable.

In the process according to the invention, the composi-
tion of the reaction resin mixture comprising polyepoxy
resin and polyisocyanate resin differs radically from
that of reaction mixtures used in the pi‘ior art. For the
15 preparation of the reaction resin mixture, mixtures of
di- and polyfunctional epoxy resins are in fact used,
i.e. mixtures of epoxy resins having different chemical
compositions and different functionalities. However, such
mixtures are not known from the prior art. In addition,
20 neither the particularly suitable reaction accelerator 1-
cyanocethyl-2-phenylimidazole nor the silicone epoxy
resins of the stated type - which are important for the
processing properties - and tetraglycidyldiaminodiphenyl-
methane - which is particularly suitable for increasing
25 the glass transition temperature - are mentioned there.

The preparation of free-flowing reaction resin powders
which have a long shelf life, are free of isocyanate
- groups and contain isocyanurate structures from a mixture
of di- and polyfunctional



| somer m xtures of diisocyanatodi phenyl net hane are preferably used as the
- pol yi socyanate resin. However, for 15 exanpl e, isonmer m xtures of

tol uyl ene diisocyanate and prepol yners of i somer m xtures of

di i socyanat o- di phenyl net hane are al so _syi,table. M xtures of the stated
pol yi socyanate resins can al so be used. Substituted im dazoles are used as

reaction accelgiahPhesiths with %P*%?aﬁ&@@rﬂéé‘ﬂuti?ntQembmﬁ%mﬂa@lo
2- Et hyl - 4- metoéyl i'm dazol e, 2-phenylim dazole and 1-cyanoethyl-2-

phenyl i ni dazol% §PE*Yr GFEMRE| FOULBACYRBRERITRE M & e ¥ELPGN SHPEEer at or s
ar (136 for2 exan'lﬂtﬂzeldl,ﬂniﬁé?éiylzs: gi d&a@ltﬁorﬂ-hﬁt‘w rﬁhaﬂﬁiﬁyhi ble@az ol €,
- - 2-isopr I, dazpl e -henzyl - 2- nylimdazol e. The_content of
reaction accelc%lt‘)sééftrd"lg el%i 895 ‘fagmz S%epr%ﬁe@é-)ragtbﬁy%/n 19% o B9 l?)'%?g&son

pol yepoxy 5 esicpntiaigingh ateelexator ehnddifilkler pbrohurepoxynadndpdsp-
resins. 5  Syudahle TddiglsSwRin §rBakbi £4 & DA Andd il a3 Anas
quartz in the formof splinters and/or spherical particCles (different
particle sizeifidazalf iPpouwnd af ReYRer She sgeRPaReBFENPRARTaME XAt ur es
of ceranmic fildwenneding A8 80°0 I(cdr.s Tapanlese PablssHedFrpprYSatibher s,

according to RE AR wel Japanenn sarlbanad Apeie=Faaet hn PR M xt ure
conpri si N@® polThase \acoediaraded ~paintiasiociyag ates ine miix tdrebe aser adred ke from
| temperatures up to 180°C with shaping. In contrast to the
process according to the invention, it is not insoluble
reaction resin powders free of isocyanate groups which
are prepared but resin mixtures which can be melted and
15 which can be processed with shaping.

For a person skilled in the art, it could not be foreseen
that a prepolymeric epoxy resin mixture which is soluble
or can be melted is preparable £from the insoluble
reaction resin powder which is free of isocyanate groups
20 (chemically crosslinked) - in the process according to
the invention - by reaction extrusion. Surprisingly,
polyfunctional epoxy resins contained in the reaction
resin powder, such as the stated silicone epoxy resins
and tetraglycidyldiaminodiphenylmethane, and the use of
25 high accelerator concentrations and temperatures up to
200°C do not lead here to further curing of the reaction
resin powder but instead to a curable epoxy resin mixture
which has a long shelf life, is soluble or can be melted
and can be cured without subsequent acceleration - which
30 is expensive in the case of filler-containing reaction

resins.

The invention is to be illustrated in detail with refer-

ence to Examples.



that of reaction m xtures used in the prior art. For the 15 preparation
of the reaction resin mxture, mxtures of di- and pol yfunctional epoxy
Fesins are in fact used, i.e. mixtures of epoxy resins having different
chem cal conpositions and different functionalities. However, such m xtures
are not known fromthe prior art. In addt4ion, 20 nei t her the

particul arly guit Ielreaction accel erator 1- cyanoet hyl - 2- phenyl i m dazol e
nor the silic ﬁ%m%p8xy resins of the stated type - which are inportant for
the processing properties - and tetraglycidyl di am nodi phenyl - net hane -

whi ch is partpeubabhyisH! ng%ﬁeffigﬁoi}ﬁﬁ&%a?eggt%%n éﬁ:ﬂ'@éé aps{ dp on

tenperature - are nentione he preparation of free-flow ng reaction

resin powder sifhfERChAFlBOFHAR2ERCTFORPEe, are free of isocyanate groups
and contain isocyanurate structures froma mxture of di- and

pol yfuncti onal epoxy gsesi.ns. Wi th polyi socyanate resin in_a nmolar ratio
of epoxy groups>?8 i%oéﬁ%ngfgpﬁfﬁﬂ s f &P usFﬁ@‘?ubi??9xfﬁfedV?fﬁ%azoIe
as a reacki onsat8ehelAkgi, h8s @odf be s Lixsome bepbtidelal epoxdivie prafse at i on

O e T4 EonB 0T B IR ACGELSE AL COCBAES § 1O SEEIpARY =0
conpound i s kfffanlegunggapbréfits 0bdi9%9g 1¥iSxedtdy Enefdi rrtmrglveidyict . :
Japanese Publ §$bRE€nb8RbhealiABtRENESYEPd ARG JAlpies e8P Ebhicalyad)Avahd cat i on
°1-128400). 1045 oeP et o kel S U it (L &Sy P Sefansd 2t

10 (isocyanate ‘value: 7.9 mol/kg) are introduced into a
vertical kneader, then heated to 80°C and mixed with
stirring. Thereafter, 4,347 g of spherical quartz,
1,863 g of quartz splinters and 90 g of .carbon black aré
added in portions to the mixture while stirring; devolat-

15 ilisation is then carried out for 1 h at 80°C while
stirring. 33.3 g of l-cyanoethyl-2-phenylimidazole are
metered into the reaction resin mixture, and devolat-
ilisation is then carried out for 10 min while stirring.
Thereafter, the temperature of the mixing container is

20 adjusted to 160°C and the reaction resin mixture is
heated while stirring. The reaction to give the reaction
resin powder is initiated at about 130°C; the course of
the reaction is monitored continuocusly by temperature
measurement. The reaction is terminated 1 min after the

25 solidification of the reaction resin mixture, by cooling
the mixing container by means of a cooling thermostat.

The temperature of the reaction resin is then reduced to
‘less than 50°C with further stirring. As a result of the
continuous stirring, the insoluble reaction resin is

30 obtained as a free-flowing powder having a long shelf
life (epoxide value: 1.28 mol/kg). It is shown by IR
spectroscopy that no further isocyanate group's are
present in this product.



ﬁenperatures up to [err] with shaping. In contrast to the process according
to the invention, it is not insoluble reaction resin powders free of
i socyanate groups which are prepared but resin m xtures which can be nelted

and 15 which can be processed with sh ng. For a person skilled in the
art, it could not be foreseen that a ﬁ?gg%ryneric epoxy resin mxture which
is soluble orgean pg 4elted is preparable fromthe insoluble reaction resin
powder which Ts ee of isocyanate groups 20 (chem cally crosslinked) -
in the process according to the invention - by reaction extrusion.

Surprisingly, pPopaFaeLeh 0Bl aCRPepdISAdIS L A kPedebint BExtaae! icdhs esin
powder, such as,the stated %%xlecone epoxg/ resi ns and
tetragl yci dyl ‘Eﬁh‘?ﬁ'%d?’ﬁ%%f PRPSEERRCIFRE use of 25  high accel erator

concentrations and tenperatures up to [err] do not |ead here to further

curing of the,teagtl r£sin wder I nst ead e epoxy .resin

m xture whi cﬁmﬁ%gﬁ%ﬂé? ongfes ﬁ(ﬁﬁ% :'ﬁne,r%l%é'nsggﬁgﬁﬁ %?eéﬁﬁg%ggén%‘ﬁ%&‘ 1 can be
cured wi thoutExumpbeubnandcterer afi dsocyanatk 8Foupss igxFedswidh rthee case
of filler-conipsnipdar 88elbeNnbeskiag APBakALER! 2N ol TntiRfiddd Ynldated in
detail wth refer-. ence to Exanples. - 12 - Exanple 1 Preparation of an
i nsol ubl e reaftP¥nTRES PHAR I/ RhPcFo a twin-screw extruder having

screws rotating in the same direction (screw length:
880 mm, cuter screw diameter: 31.8 mm); the screws of the
10 extruder consist exclusively of conveying elements. The
five barrel zones of the extruder are adjusted to 160°C;
the following temperatures are produced in the individual
barrel zones: 2zone 1l: 152°C, zone 2: 158°C, zone 3:
160°C, zone 4: 160°C, zone 5: 155°C. The screw speed is
15 90 min"!, resulting in a melt residence time in the
extruder of 1.0 min. The extrudate is discharged thrbugh
a double slot die (cross-section: 2 mm x 20 mm each),
cooled to a temperature of less than 50°C by means of a
cooled slide rail and coarsely comminuted on a connected
20 elastic take-off belt by means of a counter-roller. The
precomminuted extrudate is milled to the desired particle
size by means of an impact mill. The resulting free-
flowing, curable prepolymeric epoxy resin mixture having
latent reactivity -(epoxide_ value: 0.86 mol/kg: melting
25 range: 75 to 95°C) is stored at room temperature in the
absence of moisture.



Is free of isocyanate groups 1,530 g of bisphenol A epoxy resin (epoxide
val ue: 5 5.78 nol/kg), 99 g of a silicone epoxide (epoxide value: 1.9
mol / kg), prepared according to Exanple 9 of European O fenl egungsschrift
0,399,199, 495 g of tetraglycidyl- diam r]Lodi phenyl net hane (epoxi de val ue:
8:2 nol/kg) and 360 g of an isoner mniXture of diisocyanatodi phenyl met hane

10 (1 socya : 7.9 nol/kg) are introduced into a vertical
kneader, theﬂ%‘a@%édufo [err] and mixed with stirring. Thereafter, 4,347 g

of spherical quartz, 1,863 g of quartz splinters and 90 g of carbon bl ack

are added in mAidd QNS d® dHCaR XhEbLublll! BedbtibhNYesdRY pbdderl Which
ilisation is then carried out for 1 h at [err] while stirring. 33.3 g of

1- cyanoet hyl -¥8 pHes 1 95 i8RV aRaY e FRAWRRd into the reaction resin m xture,
and devolat- ilisation is then carried out for 10 mn while stirring.

Thereafter, t t er atur.e, of mxi ng_cont ai per i Q. -.ad usted to
[err] and the%eh%?%ongtrfesrl’ﬁg%é%ﬁlfegseﬁgz’i&ed@e e @?plzor’?:'ic}ﬁg. Yhe'Seact i on
to give the redl8 immlfksln Sdwdergi of niat | alddicaneampaxide r |(epexislaur se of

the reaction yg1 i i 05 ol 0Rl) NP RIBRIAIY CIPERUREIENY. JHhe

reaction is termnated 1 m.n after the 25 solidification of the reaction
resin m xt ur EUERPRIR ALFenrgungasrhrddit Qi AdP By 2medfd - i P FAtTRg
thernostat. TdBydbdfbd bdmifodiphdiey Itdlidid (E5oHidé vABdetequeeadly | ess
pan, Ler ) YA T REaGlastly 14! 8. o et Lol 0P AR Rt | 0
havi ng al0 ongdipieedylmnéchimpoxiiigoopanate 1. ¢81vet/ kd) S | moldkghowads | R
introduced into a vertical kneader, then heated to 85°C
and mixed with stirring. Thereafter, 7,560 g of alumina
(particle size < 150 um) are added in portions to the
mixture while stirring; devolatilisation is then carried
15 out for 1 h at 85°C. 16.2 g of 2-phenylimidazole are
metered into the reaction resin mixture, and devolatil-
isation is then carried out for 10 min while stirring.
Thereafter, the reaction resin mixture is further treated
in a corresponding manner as in Example 1. An insoluble
20 reaction resin which is free of isocyanate groups is
obtained in the form of a free-flowing powder (epoxide
value: 0.7 mol/kg).

Example 4

Preparation of a prepolymeric epoxy resin mixture con-
25 taining oxazolidinone structures

The insoluble reaction resin powder prepared according to
Example 3 and free of isocyanate groups is fed to a twin-
screw extruder according to Example 2 with the aid of a
powder metering apparatus at a continuous mass flow rate

30 of 60 g/min. The five barrel zones of the extruder



spectroscopy that no further isocyanate groups are present in this product.
- 13 - Exanple 2 Preparation of a prepolyneric epoxy resin m xture con-
tai ni ng oxazol i di none structures The insoluble reaction resin powder
prepared according to 5 Exanple 1 and freg i socyanate groups is fed with
the aid of a powder netering apparatus at> & continuous mass flow rate of 30

gl n 1o & UHDgSRLaN R ST BAVEDO el o8 QLA e s L eot on

(screw | ength sCrew i anet er € SsClrews the 10
ext r uder conspsedve;tedusnvehy éhdiyidupilnyasiredeFonesthedne/d Ha*3%ICzones

of the extrudgpnare.adj¢sied £gnd6QG 1dwedé Ol EBWe“QL tegpgsgturz%ea@
produced in the I ndi vi dual ‘barrel zones: zone 1: [err] zone 2: [err zone

3: [err] zonet2®°FerThe,grzey. speed isti9d %‘bw'sﬁéé ylitdngs in pelt
resultingsin fesklénéestilrecen tihe é:dtr'&:l&éze)élfr odermih. 11 theé.fuhhsher

extrudate is discharged thro bl e.sl gt di S sectlon mm x 20
o eaen ¢ bocbEgePanEE acdirtty TS Blpat B & £rocl £ESER | Qa1 T X
slide rail armlrepalmeyigoemxmmmmaxcmnebmdnﬁolatmasteaptt:a«k:eta}off

bel t by meansy pf oﬁtseﬂeaer(ebe&kaa vlpaepr%cqmtﬁg LU danddd ! ed to

t he desired partlcl Sl ze by neans of an inmpact m|I". The resultln free-
f1owi ng, curabPe 5 el c}/)rrePPé dfoxBtorRd na‘n'1 XA heppagature in the

10 absence of moisture.
Example 5

Preparation of an insoluble reaction resin powder which
is free of isocyanate groups

For the preparation of a resin component, 2,550 g of
15 bisphenol A epoxy resin (epoxide value: 5.78 mol/kg), 155
g of a silicone epoxide (epoxide wvalue: 1.9 mol/kg).
prepared according to Example 9 of European Offenlegungs-
schrift 0,399,199, 810 g of tetraglycidyldiaminodiphenyl-~
methane (epoxide value: 8.2 mol/kg) and 885 g of an
20 isomer mixture of diisocyanatodiphenylmethane (isocyanate
value: 7.9 mol/kg) are introduced into a thermostatable
and evacuable mixing container (effective capacity:
20 1), then heated to 60°C and mixed with stirring.
Thereafter, 6,195 g of spherical gquartz, 2,655 g of
25 quartz splinters and 135 g of carbon black are added in
portions to the mixture while s.tirring; devolatilisation
is then carried out for 1 h at 60°C while stirring. For
the preparation of an accelerator component, 1,050 g of
spherical qﬁartz, 450 g of quartz splinters, 15 g of
30 carbon black and 55.5 g of l-cyanoethyl-2-phenylimidazole
are homogeneously mixed. The resin component is metered
into a twin-screw extruder by means of a peristaltic pump
at e continuous



| atent reactivity (epoxide value: 0.86 nol/kg; nelting 25 range: 75 to
[err] is stored at roomtenperature in the absence of noisture. - 14 -
Exanpl e 3 Preparation of an insoluble reaction resin powder which is free
of isocyanate groups 825.2 g of bisphenol A epoxy resin (epoxide value: 5
578 nol /kg), 50.1 g of a silicone epdxilcf ~ (epoxide value: 1.9 rml/kg)

d le.9 opean, Of.f enl e sschrlft 399, 199,
%gp?rg o?cfg{ra- ﬁty(‘:ﬁ?% |:m ﬁgcﬁ xFiwenSI?I I Fi% 3e8 %g‘ﬁ &é:c\’faFﬁé‘P%e?trmI/
kg) and 286. 4hyc¥ream iofo e rtwinctegrew metidringy appicrath® atdiapkenglinet hane’
(isocyanate VRWE mads %10 LA ofr € g?hiﬂduﬁﬁg EQER Qa%gggb&%' u;&“eader

t hen heated to 850C and m xed vmth stir erearter €2l uni na
(particle sizé& eEEadad PYafe MaFdO@ ZzonsoPEtons tHet ne'omeﬁtsumen\nhahd

stirring; slevyata B.u.saha@gel gohbesf €f I t1edl ﬁfbceéHJtszH knld %ktﬂ:%.&'a]tgla 29

h I d t d to the reaction resin mxture
Gevor it 1 | ShE Rt Falt el uRbR 4% eEERaEs iThaRs otaf] Mathgof an

Thereafter, tiee:m:ewtqmldueesfl‘henszrawelengf:hridner,2323&&:13(5.:!&1 the outer
cor espondi N9 JEAPTafmd oA Gud; A RECLUP! 8¢ 200, LeRCLLOD LETLN

which is free of 1socyanate groups Is alne
free-fl owi ng ﬁ&mépl(lemmdétmpeure@ trhqué«cg)zone contams conveying

10 screw elements, and kneading elements are provided in the
subsequent mixing zone, conveying screw elements in the
process zone and once again kneading elements at the end
of the screws, in order to comminute the extrudate to a
uniform particle size and discharge it from the open

15 extruder. The seven barrel zones of the extruder are
adjusted to the following temperature: zone 1 (mixing
zone): 62°C, zone 2: 110°C, zonmes 3 to 7: 150°C. The
screw speed is 80 min"?, resulting in a melt residence
time in the twin-screw extruder of 1.3 min. The extrudate

20 is cooled to 40°C by a cooled slide rail. The resulting
insocluble reaction resin powder which is free of iso-
cyanate groups (epoxide value: 1.38 mol/kg) is stored at
room temperature.

Example 6

25 Preparation of a prepolymeric epoxy resin mixture con-
taining oxazolidinone structures

The insoluble reaction resin powder prepared according to
Example 5 and free of isocyanate groups is fed to a twin-
screw extruder corresponding to Example 2 with the aid of

30 a powder metering apparatus at a continuous mass flow
rate of



" Exanple 4 Preparation of a prepolyneric epoxy resin m xture con- 25

t ai ni ng oxazol i di none structures The insoluble reaction resin powder
prepared according to Exanple 3 and free of isocyanate groups is fed to a
twi n- screw extruder according to Exanplf72 with the aid of a powder
metering apparatus at a conti nuous nass ow rate 30 of 60 g/mn. The
five barrel Z@@@Sg%uhhe %Wd% badfél agdbiaked e orher @.kttrl&aefzoupaw ng

tenperatures are produced %ot e individual barrel zones: zone %err
zone 2: 162C, a9dneted ter 470°L5,he F%H?"’-E%néeBPeFEFPfesTﬁé'%c? speed
is 95 [err], aeéedtiRNgnd ihdiRtiddal w:&@meoheae z8nehe: exé2 tderzate 0. 9

mn. In the fyurther procedur ng to afre fI
curabl e prepo#lilngsfceép&? §s ﬁcﬁﬂ‘t Ur2°R&v hg =7§t éht zoélgct%i Vi f‘rg
obt ai ned sepoxhdesuabuespeedg1BDHNWQnnaeFtlmgsuémgag 1&1&)4&%t]r@mdf|s
stored at roo Gy [ h b f I Styr §:

?H:Sgp?: ﬂﬁteu % | fhd NExtBuded! %‘%“Cﬂa m%l CEH }#%Eeé

Preparat| on Oof an 1 nso e reaction resin

i socyanat e grBupdefBre2RCOFLiNG £ Fraxwple eanf%%?rpﬁﬁﬁ%nQ'Z GoXRRlef 15
bi sphenol A eﬁQéﬁSol?ﬁéﬂ:.éeW a:eawm:&uz& mb&he)la&é&g:é&c@wiéycone

epoxi de (epox|de v ep ac di n 9 of

Eur opean O‘feﬁ?e@ﬁﬁ@é‘negcﬁFPﬂ‘ig‘ gfgl%gg 608%% °§f/ kg %‘eltln a.ng :

tetragl yzodyl d6amonoss phensghd. is stored at room temperature in the
absence of moisture.



et hane (epoxide value: 8.2 nol/kg) and 885 g of an 20 I somer m xture of
di i socyanat odi phenyl met hane (isocyanate val ue: ﬁnffkg}\aLﬁ\LﬂLnggfed
iFfnto a thernoSRaBabPe33R@ Bvacuabl e ni xi ng conta|ner a fective capa

20 1), then heated to [err] and mixed wiip stirring. ﬂm],ﬂ”’! ﬂﬁ5 g of
S

spherical quartz, 2,655 g of 25 quartz splinters. a

bl ack are addgqtbatpgihhﬂgs to the mxture while stirring; ﬂeVbIatl ation
is then carried out for 1 h at [err] while stirring. For the preparation of
an accel erator conponent, 1,050 g of spherical quartz, 450 g of quartz

splinters, 1519 of 30Pro&8§borfch} aekearpi-éiﬁﬁtgdﬁ of a prepolymer:.c
1- cyanoethyl ghen eyl azo e_are r es) n_conponent

e et e RTn PR EnE | SoRPa Ry ThE SRt T i ERene (SHEVRERERS By s

cont i nuous chat@ctemisedf inwthateanf idgodihia, readtibe nesthepawder
conponent b a n r ' t a us
oot TRAER, o ShUAT o8 SBLEALRS RGP e oy

mass flom/rate 0 The crew e 'S ex a m xing
zone before tﬁP°§VOEE§§nz%¥PétW epntainingias Feacgdopopecatesateneapdocess

zone; the extgydake h&xddlcﬁ‘m:faﬁ%inbf CirB Maddddaiemiddinlds tHe B8€ e an
nd the ouyter. screw di aneter

extrusion die. The screwlength is 1,62 rq?ga
31.8 mm The ?cF@WS"'BTmPﬁer F%‘Heﬁn%a‘ﬂféct £h FERFRYC8: FERPBTREUTRE feed
zone cont al nsupokwe2lNgClOthestempercatnent of thd keaatibngbeingehi8 tove
prOV|ded1bn ta@0°c, and that the extrudate is cooled to a temperature

of < 50°C with the aid of a cooling apparatus mounted at

the outlet nozzle of the reactor.

2. Process according to Claim 1, characterised in
that the reaction resin powder is prepared frém a filler-

15 containing, thermally éolymerisahle reaction resin
mixture oflpolyepoxy resin, comprising a mixture of di-
and polyfunctional epoxy resins, and polyisocyanate resin
having a molar ratio of epoxy groups to isocyanate groups
of > 1 at temperatures of up to 180°C - using substituted

20 imidazole as a reaction accelerator, with a content of
0.5 to 2.5%, based on'polyepoxy resin.

3. Process according to Claim 2, characterised in
that the reaction resin powder is prepared in a kneader

or a continuous reactor.

25 4. Process according to any of Claims 1 to 3,
characterised in that



Subsequent mi xi ng zone, conveying screw el ements in the process zone and
ence agai n kneading elenents at the end of the screws,

gommi nute the extrudate to a uniform particle size and d| !ﬂ ,ﬂ !1 MI
the open 15 extruder. The seven barrel zones of the extruder

to the follow ng terrperature zone 1 (m}l ng zone): [err] zone 2: [err]
zones 3 to 7: [err]..The_screw spe err resulting in a rrel;o

i S
resi dence ti m® i RIERBERRLN-AcLPEw EgFPhﬁEP ofF 18P TRLextd uBRERC
cooled to [ermovlak awlEsksdl diovsldk dpexyesebifipgai sddlicbhe le@mdyl on

wd whi ch t |
ol 1 Kg) 1's st GRELR  FESRIYHAKT eV B & b b5t PaB Lyl VT el i o
prepol yneric da@tgen}émethanet omeamﬂygwmdwlmamwmﬁmﬁsm rJ{FcPﬁleés The

i nsol ubl e g eagfd qy, daqpq/ggqrn prepared according to Exanple 5 and free of
|socyanate groups |s to a twn- screw extruder corresponding to Exanple
2 with the aid of 30 a powder netering apparatus at a continuous mass

fhpw/{aéetof[s.- 17H?ﬁ£§%éﬂrﬁdhofﬂﬁn§iw@ &né r 6t ﬁeﬁeSoﬁfcuaemexuruder are
adjusted to t he follo erat S & ro-_duced.n t
"ndi vi dual bartrelcbAFReEeTised 13 &Eg% g’B HEES. %’@Erezso‘ﬁb“b}’“[“err ] Géhz‘*one 4:

[err], zone SJmﬁkzr]ratzo of polyfunctlonal to difunctional epoxy resin

i's

is 0.2 to 0.75, based on the epoxy groups.

10 6. Process according to one or more of Claims 1 to
5, characterised in that an isomer mixture of diiso-
. cyanatodiphenylmethane or of toluylene diisocyanate or a
prepolymer of an isomer mixture of diisocyanatodiphenyl-
methane is used as the polyisocyanate resin.

15 7. Process according to one or more of Claims 1 to 6,
characterised in that 2-ethyl-4-methylimidazole, 2-phenyl-
imidazole or l-cyanoethyl-2-phenylimidazole is used as the
reaction accelerator.

8. Process according to one or more of Claims 1 to
20 7, characterised in that mineral fillers, such as quartz,
and/or ceramic fillers, such as alumina, are used.

9. Apparatus for carrying out the process according
to one or more of Claims 1 to 8, characterised in that
the continuous



5  The screw speed is 100 [err] resulting in a nelt resi=—dence time in .
t-he extruder of 0.8 mn. In the further procedure accordi

f'ree-fl owi ng, curable prepolymeric epoxy resin mxture h %ﬂ EEEW‘E"'?“L
reactivity is obtained (epoxide value: 0.84 nol/kg; nelti

to-[err] and is stored at room tenperatuf® rn the absence of noisture.
Patent Cains 1. Process for the prepagration of a, prepolyneric epoxy
resin nlxturerFBHFanﬁﬁg ofﬁEBFFHFﬁUn€x§Fﬁ§8FurEQ? Eﬁ&igc? rFéEdsFﬁthat an
i nsol ubl e r eadiengrthr eson Yrwvdenterwedhew s dirame tafr | bedyugna2z® greoupsd, and
conprising an ?%Qé¥a£§? Bsmxt Ype containing a reaction accelerator and
filler and coMi aining rsocyanurate structures is fed to a continuous
reactor and reacted at reaction tenperatures up to 200C, the tenperature of

the reactor bgigng 140 E:Pa?:gtus[ EEELraEQgt Eat chbemexstr udatgctarenahednto a
tenperature of [err he aid a cool |ng%££+rat us nounted at the

outlet no?zl e ®HR% f58 of the reackexs #F ngORYe LRI nFETew

characteri sed dllénfemfs bhecémymg sE5ewW fitleddiny elemeatly amdathel | er -
15 cont ai nin thermal Ly, poI netisable tion, resin of

ol yepoxy 1 esFAs1AsRSR SiRs’ 4ohe, biRtns, BrereERRTY R 3 MER oAkl SRBSS
resins, and p@lfy|>sd-@ymaté andimimipumoaxiadl backaflowof epoxy groups to
isocyanate groups of > 1 at tenperatures of up to [err] - using substituted



20 i mdazole as a reaction accelerator, with a content of 0.5 to 2.5%
based on pol yepoxy resin. 3. Process according to Caim 2,
characterisedgq hng%hgt 3353 E,eacti on resin powder is prepared |n a kneader or

a continuous reac : Pr ocess accor Cainms 1
to 3, characterised in that | - 19 = &lbFsphehdil ASHEETbHAs)lBgEnI F epoxy
resin, a phenol novol ak or cresol novol ak epoxy| resi MEPBACHD | cong epoxy
resin, trigl yé?’&ﬁraicé‘ocyanurat e, tetraglycidyl di am no-—drphety hane or a

ponegC|dyIphosphorus resin is used 5 as the epoxy resin. 5.
Process accor to one or charaﬁterlsed in that,

g A £ of Claing,l to/4
in the epoxy é‘S| nPHESERPe °Fhé ﬁnPﬁFP?ﬁgﬁbq}f ofoftyPRRRPLYREF 1EoePOXY
di functi onal eesip reixture &oﬁtlad.nﬂ.nﬁ okxasellidinohe epiuctgrmams. aho 6.

Process accor Juag)810ne o tile plethabliall Qo N3LAGAI 8¢ toLhat an

i somer mxture O I'1So- cyanat odi p enyrl ane or of toluylene
di i socyanate SrazatecpSrouRe Andin COFPFLSes x2Br CRAXY| iTSEAPanBLBELBReny| -

net hane is US%@n%%zh'i@xgpoHll sgsaaaféﬁ rggceletdtofr and #FADCLESS agagording
to one or nore of ai s characterjsed ipn

2- et hyl - 4- netﬁﬁﬁ Hﬁiﬁﬂ és°§YBﬁ§ﬁ§Fe §H¥H355F§so*s ggg to a continuous
| - cyanoet hyl - Zealeoy afiddazateedsatiasshalsidiccemperatures up to 200°C,

the temperature of the reactor being 140 to 150°C, and
the extrudate is then cooled to'a temperature of < 50°C
with the aid of a cooling apparatus mounted at the outlet
nozzle of the reactor.
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reaction accelerator.. 8. ° Process according to one or nore of ?ﬁ"é‘.’?ﬁ*%ﬂ?"”,
to 20 7, Tharacterised in that mneral fillers, such as quartz, and/or o
ceramic fillers, such as alum na, ‘are used. 9. . Apparatus for carrying
out the process according to one or nore Sib§iwteshaéet ©13. SepRINISEEI996d i n
that the conggnypus 33g2 g0 - reactor is a twin-screw extruder, the ratio

of the screw length to the outer screw dianeter being 20 to 50, preferably
25 to 40. 10. Apparatus according to Claim9, .characterised in 5 t hat
the shafts o%%tpe reactor conprise conveying screw el enents or conveying

screw and kr@a8rh8S&l enents and the residence time is < 5 nin, preferably <

. S . : = F oW .
3 mn, at Spgregpio Imer}.'g l;?é{;l raena nmmrzl.lxrgi@eaélogltaggghgfé:gg.vzolidxncne

structures

In a process for the preparation of a prepblyineric epoxy
resin mixture containing oxazolidinone structures, an
insoluble reaction resin powder which is free of iso-
cyanate groups and comprises an epoxy resin mixture
containing a reaction accelerator and £iller and
containing isocyanurate gtructures is fed to a continuous
reactor and reacted at reaction temperatures up to 200°C,
the temperature of the reactor being 140 to 150°C, and
the extrudate is then cooled to a temperature of < 50°C
with the aid of a cocling apparatus mounted at the cutlet
nozzle of the reactor. ' '
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