, e3ero68T107 Al116 1a0l i Production of polyner blends fromamnonitriles

and thernopl astic pol ynep¥™ io The present invention relates to a n0\ﬂe} AUG 2007
progess for produ0| ng pol ends by reacting amnonitriles in the

pdesence of water, ﬁm pol yani ges and optionally further

pol yam de-f orm ng S Pl astics based on single polyners have

di sadvant ages whi ch I imttheir possible applications. By neans of polyner

bl ends it 1s -pesstble—te—eonbire—the—di-Hierent—propert+es—ef—the—blending

partners to inprove the property profiles of plastics. This is why, for
exanpl e, bl ends @@l biffotyaBdbRABY RORHSmoRNHIGSa GlorAspReliyar V! ene
ether sulfones or polyetherinides are produced zo The pol yaﬁ1 des can be
produced in a very wide variety of wapel Y¥bng the nost inportant methods
for producing polyanm des is the ring-opening hydrolytic polynerization of

| actanms. One -verstomof—thrs—process;—whithcan—al-so—be—carrted—out—i n

i ndustry, 1Ys described in DE-A 43 21 683, for exanple. 2s The producti on of

pol yam des frpya ﬁ@w@m\kmlbﬁem@p{oeﬁm fﬁ&e@lfbfeFfbahtmg [BE% kes it
possible to util]|ze ofher eﬁriﬁ[}gt erials. in 197 09 90, an

earlier docurfSATINgHRNORIE f iREERERCE PT REET f e&‘PPP]?SttFaP ygpides

invention, degsionbiysfurthet polyariledbrminghednopreecesses for produci ng 30
pol yam des fromam nonitriles and water at el evated tenperature and
el evated pressure. To produce pol yam de bl ends, US 3,729, 527 proposes
pol yneri zing Blasigsrhasedomsinglenpalymersi have idisadyantages adicte limit qhglg;msslbl@ne

ether sul foney, fpﬁéat%sABfl}ne%s 3P Boly hié?‘ﬁle‘ﬁﬁs Pcﬁ@l% 99|c¥ﬁﬁfﬂelzﬂ1@%1ffn&|9ﬁta”5 In

t he presence of anorphqus nmerS such ones y | ene
ethers, pol yeRTABSIIAT ghdhe B‘snsva&]p&@w d%§m6F°V§t ?mee%pmpﬁﬁérog 1§%§¥1ﬁ$ -oduce
pol ymer bl endEhis The/hpofor r&ampﬁ; blRAdd 6f polyhmites dnd ymvestvus Plastity arh fHases.
The pol ymerlza(gl on, i s n|t %)Imﬁg:ﬁ @f strgﬁg bases. ' i ~m~ruu~nmm 1
0 7 AUG 200z P yasryllepeg %’f?ﬁ%‘?r Y %Wﬁ%ﬁ &C%re nixed in the nelt,
for exanpke in an extruder, it is customary to add corrpatibilizers to them
According to (1973)
or Corni ng etﬁgﬁfb@%ﬁﬁg& C%%%ﬂ%(ﬁﬁeal\gcroﬁldegaﬁk%rafgaﬁgémy‘g , %tseful
conpat i bi | | zefPor@aa mEkods EBIPyeRCHE RN des réft Engrapees hykrolsicywatyrl ene

et her sul f onemsegABAtT ladtdthe fDrﬁJﬁerﬁ:@n Bf i1 5iRdeddy wHich Tah \alsd et dagrigibbtar y| ene

et her sulfone i.n,a | act the lactamin the presence
of a strong R dRdusTy, lisrﬁiaf‘ﬁg;e @ﬁd@agfﬂ@%ﬁ% ’%ﬁ“ﬁfg?es into the anionic

pol ymeri zati on of |act am; in the presence of polyetherii s mdes or

pol ysul f ones <O Van
Buskirk et almf ARt W@ﬁ%ﬁ%ﬁﬁ?&@@%@%ﬁ% Bl SRR e o
processes ut iy zemFl ta}Fn;P8$51 Be Bze ppthprar &Y f metarialict Has instange.oduci ng
bl ends of pol PBIA d9F 09890, dnesanird8siment MHidHRESunpublished at the priority date

of the present invention, describes continuous and batch processes for producing

resent

30 polyamides from aminonitriles and water at elevated temperature and elevated
pressure.

To produce polyamide blends, US 3,729,527 proposes polymerizing
g-caprolactam, inter alia, in the presence of polyarylene ether sulfone.

35 DE-A 41 02 996 likewise proposes polymerizing lactams in the presence of amor-
phous polymers such as polysulfones, polyphenylene ethers, polyetherimides,
polyamideimides or styrene copolymers to produce polymer blends. The polyme-
rization is initiated by means of strong bases. The polymerization is initiated by
means of strong bases.
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Zo The processes mentioned have the disadvantage that the polyner chains of
the thernoplastic polymers are degraded by the attack of the anions (o gsEm?
in ®he reaction mixture. In addition, the anionic polymerization requires
speci al technical neasures to control t hep degree of pol ynerization, since
the reaction is generally zs very fast and the viscosity increases

consi der ablyy _hiHBiyB]yindtiHlend ddFbondiis rANRA R ARG Relt FEOCHUSIpTe A

defined structure, a def chai.n Ien Qr Vi scos are d| ffl cult
or inpossi bl e deb lblstcasstﬁmmnt%?éé.cemﬁn lilﬁ%,rs &@mcﬁ@cqrémgép rEPy A3 14988,
resi dues and degsadakt an, Bblyhy M@duqtsoml(m};r@ Cbﬁmgeet lay, Mmszﬁblbl eto

renmove. |f the,pol riz out tuder

frequently 30(%;lL %?@gt(ﬁ' S’évggd é@%ﬁ%t"ée@gﬁ P%ﬁ’blﬁegﬁnﬁw '148 cé?Hﬂlyproduct
still contai nsnersasompededmfr]mmmmde Bnd pblganytene etlien sulfwte segmests, twvhizhané y
products of ta| d C b r. e Iym
46, 307 (19 5) d‘gfsélc‘?‘li SOGY tﬁ Lsgolvfﬁg hze ﬁslgw?ngea@%p%‘g?ﬂgtlgmgwﬁ%tﬁmpﬁft)l/tgﬁg ene

et her sul fone@omqmmmﬂlﬁdhﬁa@nﬁlrﬁbpmymcewfda grengobase mnd inrtheebspnoripé react
with the s-capyplactamby ring opening and thus initiate the polynerization
reaction. The reaction is carried out in the absence of water, and
phosphoric acid can be used as a catalyst. The disadvantage of this process

i's that polyarsylReeing HRransetié 96@mehamidwoﬂmaaﬁmlmw@@ydnc@w gr tliéﬁ per ao
pol ymer chain _are diffi c%t to

It is
e bbyect Bf adey b EaiEulianes ik Bb FRERGeTHAYE alsoren eindiriet fir ezl By
produci ng conpbmiBuskirk ebas ®dlyom Riefrf 29@ntS57 IGEI88ppl astic mat eri aI s and
pol yam des (pol yner blends) w thout the di sadvantages of existing
processes. W have found that this object is achieved according to the
invention by a@lpthe-ahovementitned qupesssasoiiizprletams of eelygmidrscprapared Sy ani de
by reacting afadtfastor pRRIudiNg HHdS bf F@l M&hﬂés&!@d@n&nﬁdblésﬂ@ pBlyssgsce of
t hernopl astic polynmers and optionally further polyam de- form ng nononers,
whi ch corrﬁPlses the following steps: ( 1) reacting at |east one
am nonitrile Vihe fprwetsﬁs raéntfoned haes dicudisadvantagdthat thé pol@vﬁ{éﬁ chaigls @f phessur e

catalyst sel ol SBOPRT bR EL b drateddd e BUERCGTEe SuioRs BB hTEL T o,
or a titani umaeltn@xnwetumaﬂlah@@tlomdhpuan@nwgndlymmzmon @eqlm&%spgcmgc@mcabf
anatase and fpoavded & %@owh CFQ&I opﬁolyhkkf&aﬁmﬁnﬁnééth\é*}bmoﬁﬁs et by

wei ght of the tit nlumﬁ di oxi ungst en Oxi de,
obtain a rdactFaniaskandy %“S%%)“yflﬁfrff‘%?é? cqr@ad@fqbﬁgwth@ ar%&%tttiﬂaﬁ A % CORSE- at a
tenperature f mmcl:5protloct4mﬁngraoueﬁnpd gsdtiire, id)) acbeﬂir&:dl ohaker lehgtaror tvio-

pressure in ste ar? d}‘}*ﬁclﬁp?r i pog 1?1%%0 BBl e?lg a&’cH{l Tnd %r fl&‘[tg é?nqgl% cggal)ﬁst

Bronst ed aci d(
sheet -silicat eescr,cateala;adtdeeradatnm pahymctlimxwh@h@a@ éﬂegmntlaanmossbhgofneom 70

to 100% by weinglfe qf tﬁ@%cﬁﬁﬁex@i&ﬁoﬁrﬁr‘%&r&& o%@"/ﬁabé(n V&hﬁ@ér qf 1§ Uddygndynd i n
whi ch up to 40% by WEI t ani um di oxi rep ced hy

[
tungsten oXi dempessibl 840 taéwaé? épmpiet%ﬁan\fﬁr%% Ghe tﬁ%.eﬁé TET T O
obtain a firstesihnl phvdmedd) Fugthbinict, inl Mostcases, the sﬁlyqsrbcﬂutmbaaﬁxe@rar@
m xt ure of firs{tkhsol 'bd and first liquid phase and the first gas phase is
separ at ed froﬁlna SR e liquid or the first solid phase or the m xture of
first liquid and first solid phase, and 35 (3) adm xing the first liquid or

the first sol ihltisgenlet! Ae Mok Wi 4607 (1908 heatlid ' Seactth ¢ Phase

with aliquidp orrprlsmg,wa er, which ase’ may contaln the foregoing
catal yst, &t &oaBiphasiam with pebayvias @tbersﬁ‘é@nawh&hpw%@ur@nmmﬁnwl ¢nd o 30 X

106 Pa to obt grdupshEheamfil $t68ps RRh&nwith the e-caprolactam by ring opening and thus
initiate the polymerization reaction. The reaction is carried out in the absence of

water, and phosphoric acid can be used as a catalyst. The disadvantage of this
process is that polyarylene ether sulfones having two aminophenyl end groups per

40 polymer chain are difficult to prepare pure.



4 0 7 AUG Z002 -4 s wherein in one or nore of the steps the thernoplastic
pol yners and optionally further polyam de-form ng nononers are adde@] AU§€00?
abeve process preferably additionally conprises the follow ng step: ~o (4)
post condensi ng the pol ynmer blend at a teymperature from 200 to 350C and a
pressure which is |ower than the pressure of step 3, the tenperature and

pressure bei §gisSg 6@ fSiBe pASehttinQRitRntofpre¢ide e, impAdRH-pra&ds for pro-
anmoni a- conprl sing gas phasé and a ,%éconghl iquid,or second solid phase or a

d
m xture of sd¥EHE qOPtBQF’&‘OBﬁBa%“Bch‘n@ gt ghermoplastice matgrialspandpilyamidss i se t he
pol ymer bl engpolyer bleyay) tvithiduf the diadvantaus SEsxifing pRdRERB! Y continuous
process for producing polynmer blends by reacting at | east one amnonitrile
with water in the presence of thernoplastic polyners and optionally further
pol yam de- f orWie hgverfoundethat, thiscobjéut ¢ actieqedi asesrdingetof the imwention dyeppre- ( 1 )

reacting at | 1.honi i 14 h . . from9o0 to
400C and 3 plfgrg@é’r (gor}x?ipgéﬂsogx%c%ss flggp\s'gd%alg\é%a?&g?@%r%%a%ﬁﬁé%%Zeaﬁf §I§%nce of
a Bronsted aemineutdé yith watrint thel pfasennepfBharmoplastié pelymerscandadptonallyn
sheet-silica - 10 4 | ETe el rkesicng from 70
to 100% by Wetﬁlglé t@#ﬁg{rll%fgg@lﬁ nrh rlg%’gb}?gh g‘%ﬁlo by@&%@?ﬂgﬁ?&{(@ SIrt tile and in
which up to 40% by wei ght of the titanium di oxide may be repl aced by

tungsten oxide, tq@1phestingat leB8&onk Qfifdniilé Fith3atéra af tempér@turé @a6i Mg t he
reaction mxture at a t%ﬁprﬁra ure fromd50

tp.4Q0C a_pressur.e ichis
| ower thah the pressi?é g5 PreSiHre °IEé)nP5%ggé‘r %a’ B‘%fer?stﬁytlﬂéngr esence
of a Bronsted aci d catredenst of @l Beamstbdf acidn eatdbyst aseloeteldi fremc at tdtara¢olita

sheet-silicate catal i i 3 |, QX] Sty r.Si from
70 to 100% by wei ght %oﬁalygﬁa? aéﬂe&gﬂg% o%ﬁ%&gqbgamq%ﬁhv\%i ghotg‘?c!)%) c?%%ﬁ?e and
in which up to 40% byompriging from 76 ¢o 10Q% byuwsightofiadatasesandfrom dpp 308 by

tungsten oxide, the LEMpapmlaiGRidRa SR G ReIY bF Sheaah o dOrAfin® ObLai n
a first gas phase and a frIrst gl quid or . a first solid pogse or a mxture of

first sol®d ao and fiietde imay; Be drplacedaRy tHpgsten p¥idegins oliR @ reaci@ihar at ed
fromthe first , - mifttufe, AUG 2002 s liquid or the first solid phase or the
m xture of first liquid and first solid phase, and (3 ) postcondensing the
first liquid or the first solid phase or the m xture of first liquid and
first solid phase (dhifwther apacting che reastionumnixture tahe tepsratarenfremoi St t®r onst ed
acid catal yst sel ect e@oéc ofa 518&%1&‘6 #ARhii Rt tiahYed ge?su?é"ﬁx%*te‘psl,'dr}ﬁ@ﬁ e

catalyst or a titanium di oxi de catalyst conprising from 70 Eo 100%€4b]y

wei ght of?anat ase andaR b samied Qubimihe presencsinf agpropsted peid catrlysh selgstedh” up t o
40% by wei ght ]9f thg gfdn_ﬁ alnbbtﬁgéd())lgxi&&mlMYatbﬁeét%ﬂi@fe_ed%tb[ysﬂ luﬂgsti@ﬂiﬁmi dﬁ’ at
a tenperature from i.s t and a_.pre r ch | wer than the
ressure of step 2. theiesys ipERing SR ITH Hofihyelsds ot¥Blast 88 [
obtain a second, wat drom 8rtd 38¥nisnivaighboprutids agl igashiph ap o 46% by weigbhd _
liquid or second solig @mbasgnak Aidkidd H%?e% é@ﬁé@adb%'tﬂliés‘iier?%%&ectﬂ@d solid

phase, which each conprise the pol yner erein in one of Zo nore of

the steps®the ther nopfBBHAEIGBRS REGSSIrE Mgingphalestesd pey af 4o ofain a first gas
pol yani de- f or mi ng nopha®y shded €rsadided. or/fieosalidisthas®ot heniRfues enfirst Bykdit i on,

the starting materials .are.amnoniktrd l.es, water, ther | astkC

pol ymers and opti onalapgﬁéjﬂ{qﬁécfplﬁﬁ %c{rjﬁ!hﬁgr?t&aﬁp]ﬁﬁe ﬁ%?fgarfgec_l%&gﬁe el as
utilizing am nonitri llspider el fransalsl phase tor toe maxtore off Brst dikwidi andefitst on has
t he advant age that_t@gﬁﬁ)ghé@g}agndbl ends are produced not after the production

of polyam des but in the'course of the reaction of the amnonitriles,
maki ng possi bl e the inexpensive production of finely dispersed bl ends

havi ng i nproved pr@ysdihixiigOMe firstdfyuid or the first solid phase or the mixture of first
liquid and first solid phase with a liquid phase comprising water,
which phase may contain the foregoing catalyst, at a temperature from
150 to 370°C and a pressure from 0.1 to 30 x 10° Pa to obtain the
40 polymer blend,



30 The thernoplastic polyner is preferably added in steps 3 andlor 4.
Preferably, no further nononers are present. The basic nethod of prgﬁ:gh@gm
the pure polyam de is described in earlier 3s DE-A-197 09 390, unpu

ate the priority date of the present invegtion. The amnonitrile in the

m xture can be in principle any am nonitril e i.e., any conpound having
both at |east one am thé & |
c~Am noni tf’il l es are p?@?‘g?{r)gg()ﬁéggrp@%féaﬁf m noalfiﬁ]l%p%gtﬁjpo gme}tlaw ng from

4 to 12 ao carbon at oﬂﬁtloﬂ@ﬂb’@fﬁrﬂ@f’ A eyomntrwmoqu%we@dé%, in the
al kyl ene noiety, or an am noal kylaiyl nitrite having from8 to 13 carbon

atons, prefer d am noal kyl a 7 AUG 2002 r.il es being
am noal kyl ar y{r F‘?Orvelpé%ceﬁﬁvﬂ’ Q%X/é&)dd orﬁﬁgﬁog}?é‘sbsrtbﬁﬁoqi?f‘“’&ﬁwlé’ast one carbon

atom between the aromati c unit and the amno and nitrile group. Especially

preferred am noal | Iar t hios h _have . he 1 n oup and
nitrite gfbup in t pfs b egﬁllngit) ch H{)}gnf%tae{cu E??‘Hglfr 2%25@&

~-ami noal kyl nitrite emskad i Basmef\elnlahlly lawier rthar the qmesamal dadylstem Byithee in
whi ch the alkyl ene Mol hiiHio pRESEHEYsef@PLd S th WBudhn ' sdbnf 2" DON
atons, nore preferably fro car tons, such

6- ani no- 1- cyanopent ané/a(esaﬁndm@mmrbarmmpmmg gas @hmoaql éﬁﬁ@ﬁbkﬁﬁé or

8- am no- 1- cyanohept angscofld %ml@(ﬂha-{eY@rnQQﬁl&ﬁﬁ@ of 58chdl Rdrid -ahY ABEsHINSHIRL
pronifri ocapronitrile is

parti cul arly pref erabl n

cust omari I'y obt ai ned B%asﬁyggﬁgé?&@d}?"@?t@&%?rﬁ?]?q@e accordi ng to known
nmet hods, described for exanple in DE-A 836,938, DE-A 848,654 or US-A

5,151, 543. 20 e e urality
ot "am noni t 1 R PHiaE v by RleS JPASSLR, SorbubinrBlet ?%r‘éﬁoﬁ%c%ﬁ% S,
such as capr olymesr diengls byhisadsingoilepst pne eminonittileewitlPoyajemindibe fpagsangegof
MONOMer s 2s Sme:ﬁag@;h&stfcu Sffers Bhe SpdRALOTERI FEIPAARE ok lBndiférs exarpl e

di carboxylic ac] suc kanedi car Boxyl i ¢ ‘acids having from6 to

car bon at 8trs, WBiSBEOMPrisss the HHORVIRGStERS: car bon at ons, such as adi pi ¢ aci d,
pimelic acid, suberlc acid, azelaic acid or sebaci ¢ acid, and al so
terephthalic acid i h alic acid L.am.,.S0o _nes, such as

Or S0l Ryl di am nel) TeASBE AL R Shevirhgon UL PG A 4 KGRe s rom 90
hexamet hyl di ami ne, tetcr AP Chgnde a e gieasura droor OdctoaMek H9TBanepicﬁrabhe;n theso

m xyl yl enedi ani ne, Efeﬁgxﬁg %ng&ar%m(a@m t SelBbied Sl £ RReRliPT oPane

or bi s(4-am nocycl ohe nophenyl ) propane or
bi s(am noéycl ohexyl) nﬁ"-’lt Xite, @ Shectlicatenicrtaliist TP HFa@&FlPJo%?MdE s¥alyst and 3s

di am nes each by Itsebémprrslﬁglﬂoﬂm foelbeQ/DBibw&ighlt@flanaté%Btandmrohﬁbaé BOW to one

anot her advant ageousl t lammnl um
adi pat e, hexanet hyl enéd fﬁ%ﬁ?ﬂ#p hlszzﬂ’etog‘lo lﬁ?%’ﬂg g?ﬁ &fhoni um
adi pate, preferably hdioaidet hlylyelwemmmdrbwmr@siepadmde to obtain a reaction
hexanet hyl enedi ammoni {8 ephthal ate. Particular industrial inportance has

been attained by ao po ycabr ol actam and pol yam des formed from caprol actam
hexanet hyPenedi am ne and al so adi pic acid, isophthalic acid and/or

terephthalic (2) further reacting the reaction mixture at a temperature from 150 to
400°C and a pressure which is lower than the pressure in step 1, which

can be carried out in the presence of a Bronsted acid catalyst selected

from a beta-zeolite catalyst, a sheet-silicate catalyst or a titanium

35 dioxide catalyst comprising from 70 to 100% by weight of anatase and

from 0 to 30% by weight of rutile and in which up to 40% by weight

of the titanium dioxide may be replaced by tungsten oxide, the

temperature and pressure being selected so as to obtain a first gas

phase and a first liquid or a first solid phase or a mixture of first solid

40 and first liquid phase and the first gas phase is separated from the first



0 7 AUG 2002 s acid. A preferred enbodi nent conprises using s-caprol actam
and hexanet hyl enedi anmoni um adi pate (66 salt). In a particular enbogi7nﬁmtzi[]02
especially if copolyam des or branched or chai nl engt hened pol yam des are to
be prepared, the followng mxture is used instead of ~o pure

6-am nocapronitrile: from50 to 99.9, preferably from80 to 90, % by wei ght

of 6 ami nqcaproni tri liguid POk scnfai pithse RE ShERARUY bf A lighty A fifg bY

wei ght of at | east one_~s dicarboxylic acid selected fromthe group
consisting of ali phatSPdeAase,aDél-V\di carboxylic acids, aromatic
C8- C~z-di carboxyl i c acids and CS-C8cycl oal kanedi carboxylic acids, fromO to

50, preferably fr 0.1 tg 30, % i ght of .an a, wdi am ne havi ng.from 4
to 10 carbon atong,gg %tqopgqﬂsgxgttge %t\flﬁl‘%f‘grt %ﬁ?tﬁﬁﬁﬁ’l@s? 8r gﬁ,m%‘ﬁfrgg\ei ght
of an a, ca-C2-C, 2 di firktr lifeid arddfifst xoli@ phasdhiglr ehrebabéarriéd @t Gn tthe 30, %

b i ght of , - - api i . 1 0f di | act f
0" o 100 By wer gt - ofPrasenees 3L e BrdSled Sid Maudht, SREIACRRRT Mkt BEHREL | 2T
i ndi vi dual wei ght percaahtshges shedtisilicateipcatalyst000ca Siartiam| diakidearcatakyst i
act ds 1nc ude al | phalofpting R 704611 604 B9 Weibtft o Ghétasc G oA ©

acid, glutaric acid, adrpic acid, pinelic-aci eri¢ aci azel alc acid,

30 sebacic acid, pref¥rEgeht ofdnieanddp avhishaunstorh by avaight of he tiapium | y
{Jr ef eL ?EI Iy adi pi g ac iéﬁbxi@m?%b@ B@ﬂdcled i J?ﬁngjeﬂio&ﬁrgpa@ehrpeﬁh@%réﬁowgm as
ere all C acl an X -CycCl Ooa nedl car.no I C acCl Su as
b o 3504 {7 Pt mich A IOeR AR AR FETT TR L S adns o 10

cycl o- hexianedi car box
carbon atons incl ude témperates hyd ersssirdsheiny selecte 8d aazetohybtaineslisaconde,
hexar het hyl enedi am n e @Ep enedi am pe g;n;]; I b 40
nonanet hyl enedi am ne%ﬁ% gﬁelgams é‘lffﬁgﬁ%hﬁgﬁﬁgr%sopg%e e_r(gél 5&8% %[het_)r
hexamet hyl enedi ani ne se¢andi splifl phape pr 8l mixtyesafi skend bquideanslasecendsolihe

af or ement i oned di car baxyd ivthi@tf bskh SdtRprR @k HHYIRS bIEsDSRhetkinYint Hie 88l t Of
adi pic acid and hexarmet hyl enedi am ne@e{vi\glgﬁ%t known a sio _g_

1S 66, salt
0 7 AUG X002 The a, w%re ©f Ahgisips the @M)@F@ﬁ&ﬂﬁ@&ﬁnglsﬁ Busther ¢
dinitrile such as 1, 4diyayadeftiniipembasthédatetadded) ., 1, 5- di cyanopent ane,
1, 6-di cyanohexane, 1, 7-di cyanoheptane, 1, 8-dicyanooctane,
1, 9-di cyanononane, 1, 10-di cyanodecane, particularly preferably
adi poni tri | e Accérditestor the présent mvetion, fessarbihg materisdeustidaare mesnondribds; ri | es

and am noni t ) es } . f hed: I | aryl ene
conpounds. | Tr%altegi Vﬂ\/{-% @?%?glca%&%%%ffg@%ﬁ% ' gomg%gﬁ?gﬁ o?{cdﬁgéi d?/

6- ani noheXan&Es--Asswelk pgutilizing,apisneitilsh ay eolyanide skuting maGrlsnbe snvgsi g,
9- am nononangiofi has tié advntage that the polymer blends are produced not after the produc-

tion of polyamides but in the course of the reaction of the aminonitriles, making
possible the inexpensive production of finely dispersed blends having improved
product properties.

30
The thermoplastic polymer is preferably added in steps 3 and/or 4. Preferably, no
further monomers are present.

The basic method of producing the pure polyamide is described in earlier
35 DE-A-197 09 390, unpublished at the priority date of the present invention.

The aminonitrile in the mixture can be in principle any aminonitrile, i.e., any
compound having both at least one amino group and at least one nitrile group. ©-
Aminonitriles are preferred, especially w-aminoalkyl nitriles having from 4 to 12
40  carbon atoms, more preferably 4 to 9 carbon atoms, in the alkylene moiety, or an
aminoalkylaryl nitrile having from 8 to 13 carbon atoms, preferred aminoalkylaryl



am nodecanoi ¢ acid, 11-am noundecanoi c acid or 12-am nododecanoi c acid,
preferably 6-am nohexanoic acid. zo The foregoi ng conpounds can al sq pguq 2007
used in the formof mxtures. Thernoplastic polyners Suitable thernoplas
pelymers are all polyners which dissolveg.n amnonitriles, in mxtures

t hereof with other polyam de-form ng nononers or in reaction Zs nixtures

t hereof ang d anaq;ri, Iyl lér‘?én }f&c r o the
i nvention, Sjd| glélg?atb?% %lﬁn;iﬁém er P@gg&ggﬂ&gﬁ%gﬁd} k%?% ati ﬁl%rgaé mel t

whi ch appear s carbath aioat betweernothe jgeompaticamiteand the aminotand m gropp-Jspe l,bowmars
A may be physpfadded Qmaeﬂkylegl fitrile§ @eCfbse! Whikh MEve/ thdiaBRS SRMp f&arﬂmfr@ The
sui t abl e anor phous @1 ‘ﬂers i ncl yde poly 1}_'/I ene ethers, such as polyaryl ene
ether sul f one&8ryp el }ogr{glags(%t@,egchgé Tyet heri mi des, pol yam doi mi des,

pol ystyrene and styrene copol yners, such as styrene/ acryl onitrile

copol yners rene/ di ene, copol r's | astomeric graft ased on
e o ndhyt b6 iRt SRER iRl £ B - Paioply BRI R styfEne)
ASA ss (acryl theidlkylems sibietye ¢€H, 4 qrefembly) containkEom 4 to 12 carbon atoms, more
(acrylonitril e SINY ) r WARC! I ures of
di fferent pol g{rer:g%rémg H-S{n t4 E(erye caré)% %fbglgd S ggrdtsl 8 P?% lpa%tfiﬁé X(B

pol yaryl ene emmaﬁpeﬂl %geammt heyapeliexang, &enmtlacxamhepta@e,79moz®oz 9
-~0-.Nr-0 ~ \ cfanb étané"l'()’&nﬁl’{- - dndne Faticlarly préferaB8 B arinotrdfitrAe.] MaY
each be 0, 1, c% o? . T, aond gﬁmlnndegendentlg%f gng anot ﬁe@? may be

i denti cal ’br different. They may be a chem cal bond or a group selected
from-0O, -SO8-AminSeaprésfile isiuMomarily dbtdihed by hydeogefistioni cfadipdnit@eascbrZ may

be a group of ,th 0 ar e
each hydr ogendglgq%%%g%%befl{?% r&lgﬁ%lbﬁge §x%pl§LéDeE§R%$OBEﬁA§gE6§P8 al kyl ,
such as net hyUS-at5hhil,543- pr opyl , isopropyl, tert-butyl or nhexyl,

C, - C, o-al koxy, such as net hoxy, ethoxy, n- propoxy i sopropoxy or nbutoxy,

or C6-C, 8-ar such,as phenyl_or naphthyl. R~ and Rd, together with the ~
s Carbon & onéfd"WFFscH i§ 1fdsp BRSiblsoYERE wweaw&ﬁl Beraht}ﬁr@émraomsﬂ«?ﬁ ar

cycl oal kyl ri Agxtafes4fta@ azmﬁ@ﬁbmammher%e{@bﬁeﬁ SUEANGS daPRSiftah Or the

cycl opentyl l.ohex The cycl oal kyl rings may be unsubstituted or
substituted bquWyCFgP W)gm pref erably two or three, C, -C6-alkyl groups.

The preferred substituents of the cycloal kyl rings include nethyl.

Pol yaryl ene e Snill oL 6B nie d Z are Zo each -0, -SOz-, C=0O a
chem cal bondijg algro‘ly}dp?)ﬁlo? %noq?%rgrml a -CRRd are preferably used The
preferred?adicals R and Rd include hydrogen and net hyl. Anobng the groups

T, Qand Z, aSullteﬁﬁé dg@f arrﬁ@forﬁingcm@noﬁl&stm@lﬂ&’e tbraé’x@ml%% cherboiylli@ t hen

ei ther - SOZ or %E?#WHC ?m,;[s HQ}S‘HE Hﬁm ﬁatogza Cl?ﬂxwtoms espe

such as 1, 5- n%ﬁ:ﬁlﬁ
9, | 0- ant hryl , ci2ll fﬂn;n arto HOydarbod, aferasitsacly bs adipisi geids ipjhelid acigasubexicheid,

phenyl . These,afyl ]g&El%‘r’Qéba ceach GhELIR gk&eﬁﬂm%kidsﬁhngﬂhﬁﬁ%‘é& Lpgy may

have one or nore, for exa , tuents ubst uents are
C, - C, o-al Ryl , nex i¢hzas Gren-A ldl%mwy% esmﬁaféby aving fip fpgarbon atpmspsuh asr

n- Pﬁxyl : C?h%gcaﬂ{eﬂyldlﬁﬂﬁﬁé asetf&imwlemlama@t fayl ,ocﬁme@lc?@%réhiﬁﬂ?iﬂe sdieh as
e oxy, e OoX 0 a
oy el ory wa s ity Hishe QRS biLh Bebopmlracthadier v bisRammyiontiny fipans, o

chlorine. Soner suitis(8tamineqyebhexyd)methare, ar €2,2boiframaiophenydipropade7 AWG 2002
10 bis(aminocyclohexyl)methane, and also mixtures of dicarboxylic acids and

35 diamines each by itself in any desired combinations, but in relation to one another
advantageously in an equivalent ratio to hexamethylenediammonium adipate,
hexamethylenediammonium terephthalate or tetramethylenediammonium adipate,
preferably hexamethylenediammonium adipate, hexamethylenediammonium
terephthalate. Particular industrial importance has been attained by

40  polycaprolactam and polyamides formed from caprolactam,
hexamethylenediamine and also adipic acid, isophthalic acid and/or terephthalic
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In a particular embodiment, especially if copolyamides or branched or chain-
lengthened polyamides are to be prepared, the following mixture is used instead of
10 pure 6-aminocapronitrile:

from 50 to 99.9, preferably from 80 to 90, % by weight of 6-
aminocapronitrile,
from 0.01 to 50, preferably from 1 to 30, % by weight of at least one

15 dicarboxylic acid selected from the group consisting of aliphatic C,-C,,-a-w-
dicarboxylic acids, aromatic C,-C,-dicarboxylic acids and C;-C¢-
cycloalkanedicarboxylic acids,
from 0 to 50, preferably from 0.1 to 30, % by weight of an o,»-diamine
having from 4 to 10 carbon atoms,

20 from 0 to 50, preferably from 0 to 30, % by weight of an ,0-C,-C,,-
dinitrile, and
from 0 to 50, preferably from 0 to 30, % by weight of an o,®-C;-C,,-amino
acid or of the corresponding lactam,
from 0 to 10% by weight of at least one inorganic acid or salt thereof,

25

the individual weight percentages adding up to 100%.

Suitable dicarboxylic acids include aliphatic C,-C,q-a,@-dicarboxylic acids such as
succinic acid, glutaric acid, adipic acid, pimelic acid, suberic acid, azelaic acid,
30  sebacic acid, preferably adipic acid and sebacic acid, particularly preferably adipic
acid, and aromatic C,-C,,-dicarboxylic acids such as terephthalic acid and also C,-
Cq-cycloalkanedicarboxylic acids such as cyclo-hexanedicarboxylic acid.

Suitable a,0-diamines having from 4 to 10 carbon atoms include tetramethylenedi-

35 amine, pentamethylenediamine, hexarhethylenediamine, heptamethylenediamine,
octamethylenediamine, nonamethylenediamine and decamethylenediamine,
preferably hexamethylenediamine.

It is further also possible to use salts of the aforementioned dicarboxylic acids and
40  diamines, especially the salt of adipic acid and hexamethylenediamine, which is
known as 66 salt.



0 7 AUG 2002 -12 s Polyaryl ene ethers having repeating units (I 1), (12)

or (18) are very particularly preferred. These include, for exanplef7 AUG6 2002
pol yaryl ene ethers having fromO to 100 nol % of repeating units (11 ) and
fromO to 100 nol % of repeating units (1.3).. The polyarylene ethers may al so
be copol yners or bl ock copolyners in which po~ o |yarylene ether segnents
and segnents of other thernoplastic polyners, such as polyesters, aronatic
pol ycar bonat es ponestercarbonates pol ysi | oxanes, . pol yi m des or

pol yet heri mi déBe ®reCpredantrle fsed it mselerablye am gplivhefice diriitaile wachyles sLaf t he

b} oclks % OL | Hiagar%a{ahé (adipdrit@iled OPSldYdyRASpedtate, apsaalcryhﬂ&le%ﬁnn 1708y ahe- 30, 000
g/ no e

s of different st ctures arangdaiternateyor
random y. The ufgfhcﬁ?’%%‘ht ’ictyﬁ%p“BB?-'{//ear Oe‘gféyaé‘f) REARE, | partigplar l
copol yner s _or pkfesily adipohititer s is in general at |east 10% by weight and may
be up to 97% by wei ght. Copol ynmers or bl ock copolymers containing up to 90%
by wei ght f polyarylene ethers are preferred. Copolynmers or bl ock
copol yners cokft @siméd;gt isr almo POssible 80sebgiamiieshdinitrilep abd) amydomitslestdesivesd ar e
particularly Qlez[r, Iaa@]hq et hers are those
whi ch are rmd Eﬁ&g%a%glgc%rers l%génztsal iar{ggg%:(l d'xé)dr%ﬂgnhydrl de groups. Such
pol yaryl ene et hers can be prepared, for exanple, starting fromthe

cor r espondi ngTH@W&:lC&ﬂh@' e&id‘ﬁseﬂcdaﬁ &nsiélain &mﬁﬂﬁé dedgsemm;{é}eyc can

al so be obtaine ting these_ nononers o t ne et her
chai n. Thé® suP‘i‘gbl E&Ep p¥:n ‘P{E‘H@Oﬁt&?‘ﬁ%)@ﬂq c‘pé@F”G’no%%P off @a é@‘l d and
phosphoni ¢ achaslirgdedansic B&Hyaﬂyé:ﬁiﬁem&iebﬁfouﬁlﬂcfdorws 1anttvdodedanoio aciddi c
groups di stri hut.e r%IJ Ft her Se uoentc'cii‘”y or randomy over the polyner chain
are particul aPﬁe\&/‘ % % earnpg%}u et g possible for the acidic groups to be
bonded, for ex ' anple, to the arylene radicals or alkylene internediate
rrenbers For f are nodified with
fumaric acid, e eégoén%g)?gpédnlglg gﬁg%aﬁlﬁﬁglllgg{egreﬁgg{%ﬂéarl y preferably
4, 4" -di hydt oxyval eric acid are suitable. Exanples of such polyaryl ene ether
sul fones are Theanoplastié pslymeaspl e, EP-A-0 185 237. 3s M xtures of two or
nore different polyarylene ether sulfones nay al so be used. In general, the
pol yaryl ene et hers have nunber average nol ecul ar wei ghts M~ of from 5000 to
60, 000 g/ nol &uithblethermopasticgmbdgntrs e alf pélymersOvizich tizs@ve i shingnitfiependi ng

th | ubi | g i [ Lo
20 moasar ed el pixfires {pAT %éﬁéétﬁ&ﬁe}%ﬂ% fopifhg; folomis bt JEORRAGE, 70
in 0 7 AUG mogares thersofyang do agt advepssbn e%ﬁhﬁlﬁl}@b{ﬁ@f%@ﬁz AFE0IgIng 1 96%

strength sul f iel fvagidh, dlﬁoﬁlﬁﬁﬂ 1§a§13exattooach@ Iaeﬁm?zg%@ae Pripx@tivh Qﬂ'ea eietmer S
havi ng repeati units ar.ed nown

[ se an re
mot hods. 1 o TREIILAPRE s paBperh o e BbfariSh £ 8 HrenBrib PUF R A,
bi shal ogen cohpphysis!izmissolved at prabdnt mefindly dispérbed foaht s of aromatic

bi sphenol s. They can, for exanple, also be prepared by autocondensation of
al kali metal salts of aromati c hal ophenols in the presence of a catalyst.

Pol yaryl ede et hepaitahls anopBasahalymers ipcdudsopp)yarylene etherissusheas pobygnaencai nabl e

by el ectrophi kher (dﬁ[foﬁ@beIoGCalsbﬁanymley@meﬁeqscﬂyéméhmlues t Belyameddimams] | i ¢
pol ycondensat i t he c rbon reactin

rid es a orned either b
di car bonyl P@P’Ftéf’éeéleﬁfl BHY éﬁB"l ﬁaﬁﬁyas%’e%ﬁ’w&w%ﬁfémwm dr ogen
at ons exc hangembldaaeriemopelyams cqlﬁstdmencsgrbﬁla)pelrymmbasbq osuligneect adrglasn

aromatic carb chl e ic an i jde z rou
and a substi tﬁ[%gﬁ %értgge\ﬁ@at gs‘rﬁ 35‘{}%1091? fééndé’ﬁgﬁgﬁ"gﬁ{ﬁﬁegf ergg% P
process caéhdi (aictﬁﬂ@mffdﬁ/styﬁ@eé%lb’l}i’é@l or OESp iqryﬂrwethékewﬁtyr@ﬁb deetbel bed,
for exampl e i ghERnécOdpotdedRiRirts léia’dx@ﬁe@:n%§51KL %A]&E&ﬁr A1RA%L disvdIvl, t he

nononers in aprotic solvents, in particul ar met hyl pyrrolidone, in the
presence of an zs hydrous alkall nmetal carbonate, in particul ar potassium
car bonat e, i sPpaictiaclylsaitdble polyirglene ethsaare thoge dithe porepatdosmula(Hhe nel t has
al so proven advantageous in many cases.




The pol yaryl ene ethers of the general fornula | may have as end groups, for
ex3o0 ,anpl e, hydroxyl, chlorine, alkoxy, including preferably nethoxy,
phenoxy, am no or anhydride or m xtures of the stated end groups. THil AUG 2001
thernmopl astic polymers A may al so be campounds based on substituted, in
particul ar di substituted, polyphenyl ene ethers, the etheroxygen of one unit
bei ng 3s bonded ,to the benz nug Ieus of _the nei ghbori ng i t.

Pol yphenyl ene ef her :iP r 6-poyi relative to
t he oxygen ato eib e @ ogen,
such as chlorin& or brom nes i "h=3 up to/ 90=ss bon at ons,

such as lauryl and stearyl, and short- chal n aI kyI of 1 to 4 car bon at ons,
whi ch preferably have no a-di sposed tertiary hydrogen atom ao e.g.,

met hyl ethl ro or but o ro b
rmno}s/ubstl tﬁt € p }ﬁfsﬁggef%it{? E‘bg Iﬂé’ 86%1#’ a(Lc}T chi (L#i(ﬁea@r Zpt oni ne,
or by 07 Mﬂépﬁﬁﬂkﬁtlyl@f enchyolotbery Imay-he tldeltlcekarr;dliﬁﬁeremf Theg smigy de a

tit t 4 (R |
which 15 uns CRar el Sk ol LB Mol o R 80 S ot R e S ol
and/ or C,10C42ddikipn, FcQ endiZmatt bs 2 erounpbthe senemhformula -RESHeR Y 08 rGRE -
di f ferent phemﬂie‘.ie HOindeRB AR €achOBRIrygER" 6r g{[c a@kﬁ'ﬁﬁtkyhﬁ@w%e%&x

2,3,6-trinmet heno r | so, suit ures . of differ
pol yphenyl ené‘g’ii’g) héélrg @QW?’OSPC}&%P?g‘ Lleél&’ HEPIRPEY is ted- nyl or n-

po: y?henygelnae)eﬁlhe:t ,SC palkoRy,meychbas meeldah @p@dro@ly,rl(g-ﬁrapd)dye ﬁsqum(yom are |

pol y(2, 6-di e t phen enyl ene
et her), poly B{Oéydl %é:ﬁ'@qd&%gesﬂab Seﬁﬁ‘{né’h ?Iﬁlgli”gi ﬁ gnéjk t% gtlher w‘khﬁﬂ

pol y( 2, 6-di etchldvyoy-alqm-tphréngh they axt hended, may also be linked to form a cycloalkyl

pol y(2- net ho thQyy7 1, Ng:, r
pol y(2- et hyIif -s'?gar %oiy aiﬁ Msil er?’gatﬂlé]:ta Qéx;non% hese are cyclopentyl and

pol y( 2, 6- di cleyepbexyl. Thm alpd ringsangy, be unsubstltuted or substituted by one or
pol y(2- met hylmdse pﬂs’&@fﬁx‘ébl it#o Rﬁ'QHbéE eOﬁC?bfk@I Fx;ou s. The preferred substituents of

2 & e A S P A e S e

et her). Poef eadbt@Q-,uS6g, rﬁ‘ﬁ@’p&hehyhmaﬂebmdﬁexr 8 gowp bhteefonmulah-GRRY are
bstituted t

ol y(2. 6 i meigeoly el s Brefo et AARARUSHR 1 fiphude hydragen spd methyl iy ene

et her), pol y@an mqhwgrfmpét h{Q and Z.-ay feas r&fé §9hré?r)C—0 If tand q are both

pol y(2- met hylz §-tRéPeHer 18@;- RRER0, @feﬁﬂal}efS)O Ar and Ar' are each C¢-C ¢ aryl
pol y(2, 6-di pro

h e
ol ¥( 2. et hyl SEIbPBAT %hﬁ»%hﬁﬁwaﬁ@yéafpapht@g el 8ol e o6 ne
present |2nve|anihnyi 2phbhythtyd notl biphergtlhér pasticelaal genylo Tesel raddr gtoops aacs
meani ng t hos i
mal efi ¢ aci d%ré’f&'aﬁﬁ "?H ggﬁﬁb%rﬁ? é.%} Qh‘%p&%ygéfeyp%g& g‘%éﬁog{éggeﬂrnglear e’
descri bed, i sulstitygniss, Sqlwbmmm@moare CoCis-atiyb ﬂ%lzas methyl, ethyl, n-
propyl, isopropyl, tert-butyl or n-hexyl, C,~C s-aryl, such as phenyl or naphthyl,

C,-C,,-alkoxy, such as methoxy, ethoxy, n-propoxy, isopropoxy or n-butoxy, and
30 halogen. Preferred substituents among these include methyl, phenyl, methoxy and
chlorine.

Some suitable repeating units are shown below:

35



s Paol yphenyl ene ethers which are used in the conpositions are in particular
those which have a wei ght average nol ecul ar wei ght MWV of from aboug 780800170
70, 000, preferably from about 12,000 to 50,000, in particular from about
20,000 to 49,000. This corresponds to agimting viscosity of from about
0.18 to 0.7, preferably from~o about 0.25 to 0.55, in particular from
about 0.30 to 0. 50, dl-~g, neasured n chlo roformat 25 C. The nol ecul ar

wei ghts of the p -1;;@ : e\\si are determ ned in general,L by nmeans of
gel perneation chromayodraphy ¥ odex separation colums 0.8 50 is cm of
Type A 803, A 804 and A 805 wth tetrahydrofuran as eluent at room
tenperature). The pol yphenyl ene ether sanples are dissolved in

tetrahydrofuran at superatngspheric pressure at 110¢, 0.16 m of a 0.25%
strength by wei ght so \ o] DgTMY i nj {ed. z eldetection is carried
out in general ufTNg W W Rct gT-0 SQ calibrated with

0 | € a

pol yphenyl ene et her sampl es oZe absddte no wei ght di2tri bution
was determ ned by a GPC/ | aser |ight scattering conbfnation. Qther suitable
t hernopl astic polyners A are polyetherim des or blends of Zs different
I
i n

pol yetherim des.{ In =ci pl e he pol hefri m des used may be either
i—@:ﬁ contain both aliphatic and
t in ckafn are o suitable. For exarbe,

aliphatic or aro
aronmati c groups

pol yet heri mi des which contain repeating units of 30 the general formula I
0 7 AUG 2002 s ere Q is selected, for exanple, from- 16 \ / (R")r \ /

and and ~o is 2Q Z d R, independently of one ahother, may be identical
3 d SB?r @ pl e, be C, -C3~-al kyl ene.
\eaf Of ,

or different,

bi ed or may h@ closed to
forma ring. Exgnples of these are nethyl ene, yl ene, n-propyl ene,
i sopropyl ene, cycl ohexyl ene and n-decylene. Z° and R may, however, also be
C, - C30-al kyl aryl.ene. Exanpl es of this are di phenyl enenet hane,
di phenyl eneet hane and_2, 2-gH phenyl enepropane. Z__and R may furthernore be

C6- C, s-aryl ene, {sych phenyl eRe or °h%%y : he abovenenti oned groups
may in turn be gubst edr'b e or fe Su e

e

S ts or maygfe interrupted
by heteroatons ¢r grolps & heTeroatons. Particulafjly preferred
substituents arée hal ogens, preferably chlorine or bromne, or C, -C o-alkyl,
in particular nethyl or ethyl. The preferred heteroatons or groups of

het er oat ons, include SUz-, -O and -S-. Sone suitable radicals Z2 and R
are shown bel owfby way_ of exanple: zs CH3 HsC CH3 H3C CH3,\ ~ , \ \ ~ ~\

HsC ~CH3 H3C Br |By 6.2y _@_} "

L

SO’Q_SO"O'}‘ ()
OO




\'' ~gP 07 AUGZH2 - 17 s where Q' may be -CyHzy-, -CO, -SCz-, -0- or
-S,.qgis0OOor |, pisOor 1andy is an integer froml to 5. R mag(']thggzggz
C -C o-alkyl or C -C o0-alkoxy and r may be zero or 1. Mdreover, t

pol yetherim des nmay contain further im_.dg_units in addition to the units of
the genreal fornmula Il. For exanple, units of the fornulae Il1 and 112 or

m xtures there are sw ble: io O0O0OO0OiI UU (II1) Pol yet heri m des whi ch

contain repeati g_@ n for @ |s where Z"
and R' have th a AP Z aJi o ) # P A 89 -o (110)

Particularly préferred p‘Eﬁ:yet heri m des cont ain repeati ng uni n which z"

is CH3/ ~ 20 and R'" is selected from/ Hz 25 and 07A 20D2 -18
°~©‘°’©‘°‘@'102 @
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Very.particularly preferred pol yetherim des contain repeating units of the
forma (1112) / v/ \ ~/ \ ~(llll) . io The pol yetherim des generaﬂly
have nunber average nol ecul ar weights (M) of from 5000 to 50, 000, AUG 2002
preferably from 8000 to 40,000. They argjeither known or are obtainable by
known met hods. Thus, appropriate dianhydrides can be reacted with

appr opri atse qio?yrﬂrﬂgﬁe fhef P{z?vu‘xg &6’ ﬁlgpgﬁlfst Q?j (}’E)%S(I%)Aﬁe%gy%ﬁmcﬁ'&}

reaction i's caryied out In nert golvent
at from 100 trsefened. Theset mﬁu ﬁr ifor §mm%l54 dolyarslenst sthersehaving drmrGvenzene
and m cr esol .100hgolPPbYRpEMRINE finAeH 1 P PR @ tB9 00 RN depeatihd GnitRdl). at from
200 to 400C, preferably from 230 to 300C. For the preparation of the

pol yet heri m des, the dianhydrides are generally reacted with the dian nes
in Zo equi nFI"HrefpogyMSne ¢tawrs \nedy, also bmdpalymmbﬁblodxcmyméx@ﬁn emwmmoe from
0.1to 5 o % 0 La or

drid Al d
i nvention® V% e??e? Sﬁ%ﬂ}&gﬁ djf)e@r?fél dOfl %‘h% tﬁmgpgasnﬁ%% f@%f?’gsrultcg a§U| tabl e
nononmers ar e miyestens aasnate] polyartonates,t pol yastescaalbdopteas paly siloxammes, pelymmicl eus or

side ohain. EKAEPhOSeAEEy i %9;}%5@;1@%@&%1%%51%3@@Roeﬁgqfeé of e

met hyl styrene ene and utyls yrene al one

i s preferabl ybl QFé‘éd’r of the gf@ﬁ'ﬁ)lé’dh?ﬁﬂ? YIBPIS affofcd aq ¢ {ropy H}QQrt@(i‘OWOtgﬁlﬁoknovm

nMass, sol uti orhetBloditsSeredifferent %d%&i‘ﬁﬁ? HeCdrrankbd BRéHSelpNGYiah@RAl. aheer
to, 272, . Verl ag Chem e, \Weinh 1980) .

techn. Chem e, Volune 19 age
Lo e et P 2 e ST sBe Zinere e et Mgl 1980)
to 300, 000, \MopollynmmsbmgelmraslraMeaﬁdOb@/bpwemnhmdamay bempho d3% Bsweight.

addition, th I ene,

ahi ch are al SSTORARRS oBBlsek SBRUYRERTTBRE up 30 20k el SEn 3t

copol yners beethegs ang noefiomed. \Eqppbammat blockroopalpmers conteining framf toy8®byr ene
or substitut aéhjg;,,ezggg exanple C -C o0

al kyl st yrene?} M Of(s?)oyr’?’et hyl st yre%%%ag}&?ﬁ?@lﬁ%gé%f dif ferent

vinyl aron#tic m)norrers For exanpl e, styrene copolynmers conprising io from

50 to 95, prabensliable polva9leho elifers debiiosweiviith ¢ n&idiﬁanemhanamxhoﬂsst yrene

Lo 50, pref er RBEYPE Bt op el ERY st SHeh afasyleak othis et Br pidbaftd for O °
met hacryl oni texiingle, sterting| frcrmttlmamrgplsm@;mgrmbmﬁmcrs antﬂydnngis:ld;andr‘pmlmyes
thereof i s erﬁe?‘r'édﬁbfﬁey %eals%t%r @&an f' Ydﬁ"x‘x'i ﬂﬁE@mbﬁéﬁqus'dnKﬁthe 0

therm)pl aStIC an er-free. Particu erred rene CO yners

are those¥of l¥aryleap&thir cheincThe stitable 4%6 &FRP,PS mpc EFB%WWY i 4CHl, ﬁﬁf«w

met hacryl at e,acif and- tsﬂstwnsd a«ﬁ@ foupk. thlyaaewh@ahéﬁsuluanam}hlchfcod@m doidic zo
with methyl nethac

acrylonitril €41, I%It*l 5% ﬂ?léecﬁ Seweflﬁalﬁé?rﬁ%qg%alﬂ?gg? é"ﬁ%cefh\éu‘fl A P#ene and
mal efic an hydrcuwely Pefeimed ait ibeingofossible for the aedicogroipster be Hesdedj fecexray al so

be used si mJ'ahﬁﬂti'@Qg%%ééaéylzﬂf?a‘?hc%?syc{r%gérrlefngﬁﬂﬂe}éﬂé’rﬁéte%e?nﬂ%?s‘)%r %@F ”d can

be prepared by fre atigon, 1n particular e

suspensi off, dparyiene fthsnal fm%wmshwﬁempé@eé math umaes agidnmalelq a,mchmaéelc
vi scosity numBRydridd of &Hblﬂb@jdgre‘f&ab 4l$0d1h9&‘bk¢éﬁp&iwad3& até siRbBNExaver age

o oty ar ooagimes ofRudh oo 2ot Eglgﬁﬁ?%ﬁ@gg?ﬂ%oo s e R T

conj ugat ed di23&s, may al so be used in the novel process. A parti

(D

35 Mixtures of two or more different polyarylene ether sulfones may also be used.

In general, the polyarylene ethers have number average molecular weights M, of
from 5000 to 60,000 g/mol and relative viscosities of from 0.20 to 0.95 dl/g. De-
pending on the solubility of the polyarylene ethers, the relative viscosities are
40 measured either in 1% strength by weight N-methylpyrrolidone solution, in



cularly suitable vinylaromatic nononmer is styrene. Inter alia, butadiene or
i sopr.ene are used as the conjugated di ne, butadi ene bei ng preferably7%ﬁ§gm2
Copol ynmers whi ch are obtainable by first polynerizing vinylaronmatic
rononers w th conjugated dimes and then;gubjecting the product to a

hydr ogenati on 3s reaction may al so be used as styrene copol yners. Such
Styrene, coPOLNRRES MR SaRUALRRBIENL By AASLCHERI, RGR. 880 S cach

pol yneri zati on of "vinylaronati ¢ honomers and” conju e I neds” PriPg gi ves
pr edoni nant | yasslap@R°CambR3er s of these comononers. Methods for the
preparation of such sty ao rene copol yners are generally known (for
exanpl e, US-A 3,595,942). 0 7 AUG 2002 -20 s The styrene copol yners used
may be of anyolyagylenssethers haying epealingwnitsopde ABWE PSS #l can: berrePased ck
structure andyhnonshedhods: €., star-like, structures having a multibl ock
structure being particularly preferred. The synthesis of star bl ock

copol yner'd from vinyl aronmati c nononers and di ne nononers is the subject of
DE- A 19 59 97Rewnatet Hernsadnt foesesangile,stbgr chhdenkativnp @i y afriatiei bishalegén pl e

initiation is_io the subje of -A,25 50 226 and,.USs A 9.517...Suitable
onomar & anacope i s MeikaPeAacefP sl of abrhR nisphehals. ey B ot | (ad
Bl ock copol yreamsplbasleel be prepayedebie avtocaridensaking |of athakit inetahsaltsndraramatic
but adi i g i t i cul.arl
ut adi ene anﬂélgglrl%n%gsoﬁr? Nhe GresehlY 4P @Qaﬁ%@%ﬁﬁé S WIRER | oHtaRL | Y

preferred. T s portion of the vi z% I C nononers 1 n _the styrene
copol yner's ustgony i funefiansy 4re f plsen obtaingbls by, eleerenbilic 1 tsirdabCraisbo, ~ 96 by
m! gﬂt . The p?@wﬁeh@e&idncImgﬂefws%maf@ogwnddngbm?;%rotarﬂb%gbﬂagefswg: ymer s
I C are pr er . C ose . rom u , rer.er.abnly
from 50 o yemmphesbrRaca deublatidon B0l itkers with aromeRh Sidher |

pol ymer havi ngntaingtves hytirogas iatems ekenrmpenble fioreeloetraphildCsulsitders aaZhy f r om

about 20 to . f £r . Laht .ayer
conpri si ng ag]%‘?cﬁ{? %{)8&1&%&&3 C%({;Boégl, E@Pé?%%%cwgl%p&?a{ Sﬁélgfdag}glg};@é/mel ght
of styrere ogramsediasubdiuigblphydwgenatorhte antnpelycgederasationf ormul a 111 or
met hyl 30 methacrylate or mi xtures thereof and a22)from about 5 to 50,

preferably from abput 20 to, 40, % weight of acrylonitrile, )

met hacr yl oni 53 F‘i%‘é‘?doﬂ@ﬁﬁ?lcoﬂ@f‘ﬂ%sc@%%f“}%ﬁ?é’? ipeﬁ’éﬁﬁquﬂ?fés 8 de5ihsds es

t hereof . 35 Ralexamiple muUEP-2B0 4 18 dn2tahé BEP-Af0 1 31y 1 daskheakictioheftthoamnohose

gl ass transitjon. t LS £ably. e
particul ar be eg%n-%%?g %1}%%125, at é}ﬁ%@%}‘ Ié%?fr#ﬁﬂé%@é‘foﬁre ’aﬁnqrﬁéggégn%so )'t; nthetic
rubber basedhpérogonajkaljanetal ehireonatse, dn patticelar pstassiem safbonktehisoparéeularbipol yner s
and el ast omeggi RS %a@ﬂn&tﬁe@foﬁbﬂ;}éﬁ U%S%gggel@‘;hfé%ls%%rﬁ%& a@Fdrthge¥fd Gh may

contain further conononers. 0
many cases.

The polyarylene ethers of the general formula I may have as end groups, for ex-
30 ample, hydroxyl, chlorine, alkoxy, including preferably methoxy, phenoxy, amino
or anhydride or mixtures of the stated end groups.

The thermoplastic polymers A may also be compounds based on substituted, in
particular disubstituted, polyphenylene ethers, the etheroxygen of one unit being
35 bonded to the benzene nucleus of the neighboring unit. Polyphenylene ethers sub-
stituted in the 2- and/or 6-position relative to the oxygen atom are preferably used.
Examples of substituents are halogen, such as chlorine or bromine, long-chain
alkyl of up to 20 carbon atoms, such as lauryl and stearyl, and short-chain alkyl of
1 to 4 carbon atoms, which preferably have no a-disposed tertiary hydrogen atom,
40 e.g., methyl, ethyl, propyl or butyl. The alkyl radicals may in turn be
monosubstituted or polysubstituted by halogen, such as chlorine or bromine, or by



s Preferred grafting bases al ) are pol ybutadi ene and copol yners of
but adi ene and styrene. Further preferred grafting bases al) are thdskAUG 200
conposed of io al 1)from70 to 99.9, preferably from66 to 79, % by wei ght
of at |east one alkyl acrylate where tha4al kyl radical is of 1 to 8 carbon
atons, preferably n-butyl acrylate and/or 2-ethyl hexyl acrylate, in
ggrti cu:c ars B[r@utadyl.agréﬂieﬁewgo ed dglep(%@i!b&hﬂﬂsﬁt?abn@?lfa/hlﬁb@, préfellfabl%')oﬁrﬁ I0 to
, prefera ro 0 0 ight o .l ut.her copo ri zabl e,
ronoat hyt eni iy aieagliis o HsAS Rt it Asbstitsiedit siSToRRiE 5
styrene, acr \dobysubstitited byeidhydenrmatiioacd,yC adlleyl areddrdingviontié ahetehgdfingtidrer and
20 al3) from , f I ram 9 ight,. 0
copol yneri Zab(?%a?ol§r§?r§fo Sﬁi ?rgr%t%tﬁ,e X%l;’et&ere_ % --E‘Rq/e %P??ﬁ%ﬁs\gﬁla ,Q-g}m%tpﬂp B‘Fﬁﬂli onal ,
monomer whi crandfZ, 6ttamethydhienolk arecalscSsiitablel Mikiufesraftdifferght polyplwnyfenact i onal
crossl i nkj,ng qu; LSy type 2s are nononers which preferably
contain t!/(\)o, I ?‘g%{ﬁfr% alaggb{e%'rsidé or nore, ethylenic double bonds which
are capabl e of copol ynerization and are not conjugated in the 1,3
posi tions. BEx@aRifs &f potyiHeabfe heas SAHiEHKMAY bERRAITEBIOrdAE dlihkiifvenbiBAZene,
diallyl maleate, diallyl fumarate, diallyl phthalate, triallyl cyanurate
and triallyl #%ocyanurate. The acrylate of tricyclodecenyl alcohol has so
proven a parti cpblg(d,§-didwahi dgehenglens ethai),i nki ng nononer (cf. DE-A-12 60
135). Gafting of this known per se and are described
in the Iiterat u?@&;g%_ rhgpgrlr’éﬁ’ﬁgnr@%%ﬁ%?)grs a2) are those in which a2l )
is styrene or apely{héddimsthexiel 4mbengenedtherhsed nonomer nmixtures are in
particular styr i @t DRIk EdiEne it BL hYI Styrene and acrylonitrile,
styrene, acryl oﬁ@?g?}?elané&r@t Iﬁyf }Jnetehacer?jjl ate, styrene, N phenyl mal ei m de
and mal ef i ¢ anhpely(Zreethpry-ogstheRy-1.4;pbenyleneetias).ai nabl e by copol yneri zi ng
t he conponents gglgr(j-e@yn@&ay.lo,@m,4-&3@1&&@&92 -22 \Where the graft
copol yner cont al nlgh(i\ grﬁp’;}_i 394 blgse al ) h\é@i ch is conposed of pol ybut adi ene
pol ymers, 2t he t RPN ARSI+ PREYIERG HRY: |known per se, the graft
copol yneri zat i opolyéhnethyt-arphenyl- 1. #pbeadyleneethersuspensi on or, preferably,
emul sion. The s i _t b | ymer preferably has an ~ o
average parti cl g&gl(%%?%pg}?dls’g%a y?igen%S '?)Ee currul ati on mass di stribution)
of 0.08 mmin tReYR-ethaxed dopheaylenhetheiys r ubber and the grafting in

emul si on. By i ng@]g@@bmgrq.h,_e_rﬁ,imz}qewetﬁé}g_ particles, for exanple by

aggl onerati on or g%t ai ning, the enul sion by the seed | atex nethod, the
dso val ue¥i s erﬁlé’#t’ 7 mr8mPPr:le4'P qgﬁenpp@w?)o_ 2to 0.5 mm In such graft

copol yneri zations, at |east partial chem cal |inkage of the ~ s

pol ymeri zi ng Y ' : I y nkage
pr obably occuﬁ?flégéﬁ}étﬁsepﬁ)gﬁ %ﬁﬁﬁqé’yﬁ%?%gﬁé%?ﬁég‘ %I%lgtﬁ Esetﬁrltggggra B&X'? lt?east a
part of the rigf glegmy. 8. grafted onto the rubber, i.e., bonded by

coval ent bonds pelythe-dith&BAL 1 4pRBRledddtiRgY| €s. zo The grafting nay al so be
ifst grafting on a part of the

effected in a plurality of sjages, by.f

nmononer s {oor mi naéﬁgﬁeg'&)@éwl'ls‘i@ﬁ?nym *Bh the remminder. If the grafting
base a 1 ) of tpely(@-afethyt-6pohyniet-phanybemapteeld of t he conmponents all), if
required al2) a : he m A is used. Their preparation is
zs known per segglyacggﬁt,}l}}é%?e{%ﬁl?dﬁgﬁkfr{ygéyg%e&%#bds known per se. The graft

| ayer of the grBely(Lodirgpdrisé-phenylrmesihertamdi zed in one stage or two
stages. 30 In tBhg(Xad9l-85prd e 1 Whepi RAC eyt hesis of the graft |ayer, a
m xture of the nonomers a2l ) and a22) in the desired weight ratio of from
95:5 to 58:50, preferably from90:10 to 65:35, is polynerized in the
presence of tHwe thd paiposssrofalhe presenainvantiar, pkiyphenypeane esieers preelsr tatieyun- n

el o1 on 55 LAl CRRGSL Rosk Wil ANSmBNALESH I mBhohlS, AT ARMRL 22).

the first stage genera
acid, maleic acid or maleic anhydride.

40 Such polyphenylene ethers are described, inter alia, in WO 87/00540.



accounts for from20 to 70, preferably from25 to 50, % by wei ght, based on
a2). Preferably only nonoethylenically unsaturated aromatic hydrocar(FpABs 2002
(a21 ) are used for its preparation. ao The second stage of the graft |ayer
general ly accounts for from30 to 80, i-iS5particular from50 to 75, % by
wei ght, based in each case on a2). M xtures of the 0 7 AUG 2002 -23 s

st at edhmlorgoetmy;mnylahé ytmfsswhiaha&@dsearmrm§ icompysiti osodre dn pastthlar therd ) of
nmonoet hyl eni unsat ur nmononers az22 a az22) o
o General 1 o BV pEieRh Seshes olgier ekt U g HoaE a8 6 000 5% o o
for its pr epqyraﬁerabty fromabétrel Laldb 50008, infpattivelay fiwin atsomp 80,906 ko 44000N ar e

preferably chosen so that particle sizes of from50 to 700 nm (d5o val ue of

the integral mass distribution) result. propriate nmeasures are known. is
A coar se- par tThi$ eqtrespoisisrto dilismiting visaositarofifeonn algya 0 S tdi0r B prefyrably frere seed

lat ex et jod. ,phiy @Q@'% otsghgpg%han&eﬁb{mtéwgm B85 @ B%S dy/ tméésuferdelﬂ%ﬁm ly

advant ageous tQ use |'east two graft copof’yners having

di fferent parfpf%meat?rﬁz@s 20 2s 30 In order to achieve this, the particle
size of the rubber |s i ncreased in a known rranner for exarrpl e by

aggl oneratio

t the | at bi, nod corrp siti,on rom 50
£99150° nm andrherGRleaae" PEERSP T PoRERRATe SR FBLST Woistatal by
pol yners A armeansjpfigyhparseationclodmitopmphi t&:had@i%‘epmnam eolumnalOl8/x SOnoner s
of 2t08car ref,e lLv;e yl at es
of al kyl ot L Df AABECA T A ROP A WS SPRy AMEROURBNAE U o ek K B3R 2
atoms, prefe rtsmp;/r atw@rrI be pelsiphenylene gihet samples a1y Idirexlaedin tetralaydrefaican ate

conononers, bhapriyl I | efic
anhydri de or gfé*é@?ﬁéfw Pl b MO0QORNS frf | dITd D290 Behftn ) Sreidl

particul ar viSRyition ’cn.gtl@,'ecq‘igve proven suitable as conononers. M xtures of
di fferent conononers may aI SO0 be used. Et hyI ene copol ynmers with ethyl or

but yl acr I at a and/ or, mal efj s _conononers have
roven: patt | ciersrRania e o 47 St ey GRSt LA p S e o
hi gh- pr essur dlhmtteah emh anolypiwnyldmi) ether Zﬁﬁipldsawhtme bbsognafmohgllmweig}nnnorrer s
onto the poly olynmer is in
gener al fromdg%r 8‘??4&0\%55%—5 E 8 %Gi)gl s%rﬁ esgatléégld R:gmﬁ%ggtl c polyners
40 0 7 AUG 2002

Other suitable thermoplastic polymers A are polyetherimides or blends of

25 different polyetherimides.

In principle, the polyetherimides used may be either aliphatic or aromatic. Poly-

etherimides which contain both aliphatic and aromatic groups in the main chain

are also suitable. For example, polyetherimides which contain repeating units of
30  the general formula II

A

_N\KQ.—O—Z_O_Q' N—-R— ()



-24 s Preference is given to adding in step two, three or four of the
process, particularly preferably in step three or four, polyam des B4 AUG 2007
t her nopl astic polymers, produced from pol yam de-form ng nononers, such as
di carboxylic acids, such as al kanedi cardygxylic acids of 6 to 12, in
particular 6 to 10, carbon atons, such as adipic acid, pinelic acid,
suberic acl d, wRgelRiiesd&hdl, ®r X8RBRL Fomci d, and terephthalic acid io and

i sophthalic acid, diamnes such as C4-C, z-al kyl di am nes, in particular of 4
to 8 carbon atons, such as hexanet hyl enedi am ne, tetranethyl enedi am ne or
oct anet hyl enedi am ne, and m xyly, di am ne , bis-(4-am nophenyl ) net hane,

2, 2- bi s(4-am nophenyl ) propane™0T : 6%yl)nethane, and

m xtures of dicarboxylic acids a 5 in any desired

conmbi nati ons, but ~ s advant age in an ef il ent ratio relative to one
anot her, such as hexa met hyl enedtashoni um ag R, hexamet hyl enedi anmoni um
terephthal ate or tetranethyl enedi amfonpggn adi pate,™ pref erably

hexanet hyl enedi amoni um adi pat e and hexanet hyl enedi ammoni um t er epht hal at e.
zo Preference is given in particular to polyanm des forned from caprol actam
hexanet hyl enegidam ne and al so adi pic acid, isophthalic acid and/or
terephthalic acid. The process of the invention conprises 3 or 4 steps, and
the therntfpl astic polymers nmay be added to the reaction nixture in all
steps of the ZoraskRS, indé¢pendaslyi of dner driother,pmby beiidenticelr on differamtomey dear e
preferably a b p i 14 o i WL tHRar ] n be

m xed into tﬂ%g%o yafngﬁmﬁlf Uf;og eg?%‘*’feéfg%?dfdﬁ Bls(Ylggés' %r%@qglynegg? gﬁfm ?n

gener al , frorhe3otheplingp or braaghed /5 mayrbesiased ta Hrmeoing/Exgmples ghthesharged on

the 30 total RoMYRhe FthyBHOARESHYidNR! HepFofPlend cP1oRExFRAC ARA B-decABge. 7’

tril vy <Of tri] f 0.t 0, f bl . to 65,
T Sl ih S YIER A
pol yam de- f orenengthzme,o enydénee .an neFopaieald’y ayan
aqueo ol utj e i i.S.d ral . f 3 1
ereraoy 1 ORHEEBs SIS o R AR e e . e

a rul e, the \ieingdtgroupsineayof tami stitiled dytame @6 myue sustisuentsowenay be ithe range
from4:1 to Brripted b HREROYmE 6P Brorpd of Betkrvatoms! fl’%rtfc'ilﬁa&l’i%bﬁ?x’eﬂ Gub@i-yer
content of the reactgﬁn ﬂlXtUéF 'S eneralLy w t hin, the rapge froml to 75%
by wei ght20of HFRES 888 RAIO&SRS, PIECHRY H@Pwe PHEFORERG B idforiY 4B PRIt al  of

t he am nonibt rhéthgl aﬂdthpblcmnjird&rréd)ﬂ'ﬁ’ieftgitmmﬁﬂ'@f(ﬁlph %fwete]?éaﬂomﬁeintl&ﬂﬂe from
25 to 99% by weight. Pr the [ oxt us.e rLSes 210 ~ au-~
P00z -25 & v ey R st L i 3o R Serid

pol ymers and €xaomple25 to 98% especially from30 to 97% by weight of the
total anmount of am nonitriles and pol yam de-form ng omnoners. According to

the invention, the first stgp ep 1 )/==xvol ves ting at |east one ~ o
amnonitrile with water at @ era t o about 400C,
preferably about 180 to abou 10C, espeefally ab 220 to about 270C, to

whi ch a pressure fromabout 0.1 to about 15 x 106 Pa, preferably about 1 to
about 10 ¥ 106 Pa, especially about 4 to about 9 x 106 Pa, is set. In this
step, the pressure and tHe tenperatufHs canHge adj usted cml ati ve to each
other in such a way as to @ghain iquid i : ol.{d phase and a

m xture of liquid or soH ) - JaSLe0 ependi ng on the

Nng NMONOE ernopl asti ¢ pol yners
¢ } ng nononers at
tenperatures within the range from50 to 300C, preferabty within the zo
range from 80 to 190C. To obtain very thorough m xing of the constituents
of the solution, the gixtureg, advant ageously stirred. Stirred tanks are
suitable for this purp%*e e. In general, the water is then added

all at once, alittle a continu%g§a>. The ature of the
Ub Cc U b 9 ¢
The zs s. i on 8a

solution is either sinu generally to

180- 330C, preferably to - r remain in the
apparatus in which itH@s pBeBicedopy - especially in the case of a
continuous reaction - be transferred to another reaction vessel before or
after the heating or before or after the addition of water. According to
the invention, water is used in a nolar ratio of am noalkyl nitrile to 30
water within the range from1:1 to |:30, particularly preferably within the
range




from1:2 to 1:8, very particularly preferably within the range from1:2 to
1: 6, .preference being given to the use of water in excess, based OngVWWGZWZ
am noal kyl nitrite used. 3 s In this enbodinment, the liquid or solid phase
or the mxture of liquid and solid phasgycorresponds to the reaction

m xture, whereas the gaseous phase is separated off. As part of this step,

the gaseoys pha 93@%@@&@1 -Lsom Id)teorl-Squiigo%rr 1,Sﬁ![i§h@of)h§§@§‘?§ from

the m xture of soli i qui‘d’ phase af once, or the s esls mxture
forming withehintege e toap Re makbe fu-Girakkibop har$ao-allexy and gmay baaseous,
sol i d/ gaseougergr o9, MdtebrStel folgath&dtRles GhayC ObtaiR, further MfRSHAIS ANd
tenperature cap.al so, be adjg t ed ééﬁﬁxh 02 -26.s relaé vg t o each
other in sucRdditigR{o thewits g a?ﬁ?f’ﬁ*@gf all Fr gxamplee upity ofthe Jormylag e sol i d
or |iquid phH3andTiPormixeured thedeof &re sgitabloghase can be effected by the use of
stirred or unstirred separating tanks or tank batteries and by the use of
evapor at f apparatus, for i o exanple by neans of circul atory evaporators

, fOr exanple by filmextrudgrs, or by neans

i ci{ ensure an\enl ar geg. phase fnterface. In

he use of a | oop
urt hernore, the

reactor nmay be necessa _REr ease t he phas nt e
renoval of the gas phg y of water ~ s
vapor or inert gas into the liquid phase.” Preferably, theYpressure is
adjusted at a preselectedapénperature so that thappressure is smaller than
the equilibriumvapor pressure of ammoni a, but greater than the equilibrium
vapor pressure of the other conponents in the synthesis mxture at the Zo

gi ven tenper pplyeMeritides Wiidh cdritaih SepR@s Wi of thel @vieral fixRRf @ |y the renoval
of ammoni a and thus speed up the hydrolysis of the acid am de groups. The

t wo- phase procedure i X\ preferably carried out atQa pressure which is

greater than the vapor crg/ﬁ re of pure bgf onging to the tenperature
@

of the reaction is_ihgturf Ni_| i brium vapor pressure of
anmoni a. Step 1 can bg cal RS RTow pilBes or tank
procCedure is prefers

as a procedure involving gysingle liquid phase is
preferably carried out using a packed 30 fl ow pi pe. The use of a tube
bundl e reactor, selectively packed, in the first process step is |ikew se

possi bl e and t kb : ¥ ur, } , to inprove
t he heat tra‘r@ e?a%?goﬁgéﬁe@%g%ﬁgﬁgﬁ%gaw’bac‘%—éfr%?af(ﬁlh}?l{égegf t he
reactants. 3 s Usabl e packing elements include, for exanple, Raschig rings
or Sul zer m pirfiguiahe PRsFered dﬁbl?étﬁ&[mﬁd@@éor@aiﬂ%ﬂe%%’(&ﬁtsqﬁ'Oﬁﬁ‘chtZ"’f?s o
distribution nay be ensure d in order that back-m xing may be |imted.
In a further enbodi nent, the reactor of the first step is subjected to a
downward flow ao regime, in which—gase OH3i s—again preferably equipped with
packi ng el ements which limt an 3 X\ ng of the reactants. As a
result, the ammoni a gas |i berat e\ Al ; 7 s in the reactor,
predom nantly directly after entry ntoé&he gact or, reaches the gas phase
at the téd of the reactor by the nost direct route. Interference caused to
the flow profile in the further course of the reactor by ascendi ng gas
bubbl es or cgRVRC i§ kQectébfrbmerefore mnimal. i o In a particularly
preferred enbodi nent of the two-phase procedure, a vertical flow pipe is
subjected to upward fl ow and has a further opening for gas phase renoval
above the produc | et . T/ \ubul ar re can bg—partially or
conpletely pa e z5. @ anul-es- & r edenbodi ment, the
upright reactor used/in the \=#8/phasé pro is packed M th catal yst
material maximally up to the phase |imt. is In another, particularly
preferred® embodi nent of the first step, the pressure is selected so that
the reaction mxture is present as a single ogNi d phase, i.e., there is no
gas phase present in the reactor. In thi 4ﬂ!ig-phase procedure, the
preferred enbodinent is a flow pipe pagked exsuSI vely with catal yst
material. 20



In a further preferred enbodi nent, the amnonitrile/water mxture is
conti.nuously heated with the aid of a heat exchanger and the n‘ixtur@7tAIUg§002
heated is introduced together with thernoplastic polynmers and

pol yam de-form ng nononers into a reactijgn vessel heated to the sane
tenperature, preferably into a tube which, if zs desired, may contain
internals s U%r??aﬁéh?a?l'y, preféirBd pSlyBiRBInTdek QoA x‘ép&ﬁiﬁé it bPHzie fEm@gur se,
the am nonitrjle/water mxture can al so be heated up Separately fromthe

t her nopl ast i ! | ymers and further nmononers and subsequently be mxed in
the reactor. 30 As regards the residence tine of the synthesis mxture in
the first step, fhere are no restrictions whatsoever; however, it is
general ly set w i he range from about 10 [ nufes to about 10 hours,
preferably w thj ) t 6 hours. s s

t he d&d.ee of
easons especially
dictate that the conversion of nitrite groups tep 1 be generally not

| ess than about 70 not% preferably at |east about 95 not% and especially
within the range from about 97 to about 99 not% based in each case on the
mol es of @ami rldwipalydtherimidds gaerally0hgvesuiEntxd Giverage nwoldtwdarweights M) ofip
conversion i BORS | ] I t 4

stretching vf%oﬁlgt% ib,on aF b’ggg’;:ﬁ%\gag%%@g, R?rgé)énooégggfrg%s%g%g?g% gglr HPLC,
preferably byrggbtaigable bykugpp mepedsdoes the invention rule out conducting
the reaction in step 1 (and the other io steps, specifically steps 2 and/or

3) in the presence of oxygen-cont ai ni hosphaor us conpounds, especially
phosphor ¢ adiit LU Gramaiids® o bR sBSBA R ArBE e Aidner BhENs "ol kel
met al andisal kbd ipoletheaimtidesreAsab rekel tls aeattianme mariedsaltt i e cdbsaseNaA3#204,

NahzPO4, Mo KERAn: SR ert YRERAR iR N0 RP250BL BriclfAF Wliatiz Qs KH2PO3,

KZHPO3, KHZP f Cu ~ s”am non _
phosphor us cénpeiriorpbenzeneandoa-aipsohi Thetprbyathasipeides eam asohe prepared in
preferably wikdyn]ttah &ohPP@Ptof 40T Opreferably frof 330k0 J00°@deHrth® Prep@ration

bel ow describ catal yst can be used., . The reactjon in step 1, can be carried
out in a f|ove?§?ep@tbé ?ram%gﬁeadleﬁy ExPraepRPrally Eagted Yuh TasHiaEins 7 r om
bet a- zeol dot e eqainadlyrstation. Hoeeversaldettaihemokat a&kyess, for exampleafromnd.di ox$ de
catal yst co 1184 f KJﬁ'Z’ﬂ' - % i.ght of anatase and 0-30% by

wei ght of rg?lﬁ(}lé% gigdc} [ V\l/é?(?#]&&%l%%bqs%%}ﬁ{? wei ght of the titanium dioxide
may be replaced by tungsten oxide. If very pure aminonitrile is used, the

proportion ofaARBRfiAS® tHe ihhétioh! AoV tRerésOmbyl 81s6 Healsyd bs pORHiets. PartRw- hi gh as
possi bl e. Pr?f Béabj . a 2S pure anatase cat@%s i s used. I[?etége

anmi noni tril e '‘YSeFUEHNE NHONREH GG SPEDC §sppve n%‘FeSt?rFB?ﬁ glikyiptesh OB theiei ght

of i mpurisi eswclenebesiiecehalrs Ryawglestape ohlongtyaerid, omumethylsthirend, dgramf gl yst
conprising a_m [ f_an S nd ratite. Preferabl t he proport.j on of
anatase i s wr?n%%ﬁﬂgtyﬁeélgf ant Zt%ﬁlf gem%’?g 'OHBWE/XIB?"‘C\R& (%%tw eﬁ?‘nrd SPyﬁ%IPep?lc?'p]%rlfi on of
ratite witl urprefhrablyawsgd. from 20 to 30% by weight. Particularly so
preferably, in this case, a titanium dioxide catalyst conposed of about 70%
by wei ght of _anatase and about 30% by wei ght of ratite is used. The

cat al yst prefﬁwe MPPALENEEs %rgénvehﬁumpaﬁdgmﬁ oy mass, salypn PEVEREBG| ar | y
preferably frsivh fethot (. UllMangs Enfykiepadieadse teuhhe CeraieeValurhs 19y pdges abl y

witlun the r e f 0540 0O parnbboul-arl referably wiithin the
range from Oa%ﬂ ttooégi.pog&r C%h]c ei’éwgﬂr‘}'}’sli clgg(g)s epﬁ%ﬁ%ql%mgﬁse%ﬁggﬁyet he

aver age por e vdighteavsragshooleduloe wWezghtse M ThE front 1 Dido 30D s svhich gancber abl y
greater than d%%nNﬁneH"’JXtd.oﬁg%xﬁfoBXl Régd&r ably > 25 N The BET surface area is

preferably nore than 40 g, particularly preferably nore than 100 n2/g.
If the BET surface area is snaller, the bed vol une shoul d be appropriately

hi gher t o3senguraldaiteg Ui ehepmbplaytsd palginews indy BRasdpobyshers Ibasddr 64 atyrexe,

catal ysts hav%he fail | o 'nsg g];) %&ocger%oiztgs: 100% of anat ase; l0.3 rpwég pore
vol ume; 0. 02 “YHiFhGE-ARPMISFEOoy FROTERe o5 NVERTen: 4y MTANRR SOROVIRE 9% /g BET
surface area sod 084%hdywinpdrginhtiomoamat@saich as O-mMethylSty28@2or-spBstit@ied Isty- wei ght
of rutile; 0.3 m/g pore volunme; 0.03 mm average pore dianeter; 26 N
cutting hardness; 46 n2/g BET surface area. The catal ysts nmay be prepared
fromcomercial powders as avail able for exanple from Degussa, Finnti or
Kem ra. Wien tungsten oxide is used, up to 40% by weight, preferably up to
30% by weight, particularly preferably from15 to 25% by wei ght of the
titaniumdioxide is replaced io by tungsten oxide. The catal ysts can be
prepared as described in Ertl, Knozinger, Witkanp: "Handbook of

het er ogeneous catal ysis”, VCH Wi nheim 1997, pages 98ff: The catal yst can
be used in any desired suitable form It is preferably used in



the formof noldings, extrudates, granules, coated packings or internals,
especially in the formof granules. The granules are preferably 07 AUG 2002
sufficiently large to be readily ~ s separable fromthe product m xture and
not to inmpair the flowability of the preguct during the reaction. The
granular formof the catalyst makes it possible to renove it nechanically

at the point rgfeset Exgn'iﬂErUJ(T}? £Ik§l§fyr<§fe§%ucﬂ_95 MBihg1sBfene, BEATANISR dift | ters

or sieves are provided zg at the point of exit fromthé first step, for
exanple. |f tﬁén‘c‘é\{’ﬁél%a“ic@%meﬁ onally used in the second and/or third
steps, it is preferably in the same form According to the invention, the
reaction mx&ure obt.ained in tB' first ste is further reacted in step 2 at
a t enper at ur & F FPARRIHHreBRAPe (5‘3“?‘60%6%? 350 (400)C, 2s preferably at a
tenperature within the range from about 210(200) to about 300(330)C,

especi al | 2 and a
pressure l\}/{\lm c#?m 20 FJ@S p?%}g&by’xﬁgﬁl%lraggtssgrgoé ézgnigh{ gflﬁ%%'ﬁé o?%%ﬂ-fﬁ gr)e}?en t he
second step iossyhstitusedatiyrgnes N—xémylnaﬂi@und@oxanmtq%thmof r than the
pressure in step 1, and generally the pressure will be within the range

fromabout 0.1 to about 45 x G Pa, SO/F))re erably within_ the range from
about 0.5 tol@Ebato 28, Rrefmblpﬁome%(b&‘i% PYWeight 9T eplonifide me Bout 2 to

about 6 x 10GitfEe, hiediye Refaerlaty dhaleR anARiriRtiR nYiktules thétest €p 2, the
terrperature and tgelspressure are chosen so as to obtain a first gas phase

and a first PFGW@lSr first solid phase or a mixture of first |iquid and
first solid ss phase and the first gas phase is separated fromthe first

l'i qui d fi first
so' ' phase. 1P oPORMEdbre rhAIACTEIIASRe Oy KitiRt- ik iy | 01,
and wat er vapmferr%strgrén@ia@mlxmwé arviBesec hirensoviEh gerplpnivelerand oif dasued

distillation v@ﬂlpﬁléﬁfyll?netlﬁé%hat@soiaaﬂﬁetﬁyl%ykénb&bﬁp Iaclg«Mn&tmb atf QegiAadi C
constituents of th&ﬂé{ i stil Bﬁ% noved 002 - 30, cour se

of this dfstMihale S&Hﬁ%m Héaetaxlﬁ%qnetwﬁ@crymtr#e whol |y
or partly r eeyd:,l1édesmtipwahemetﬁylaﬂdhatrrylateeqmdaaf styitene &gl flaleveanhiydidefA t he

bt i s gener RPN RieTrnd fos oy e Maf e bR il RlRaliNFs °2°0

hours, preferably vvithi n the range from about 30 m nutes to about 3 hours.

The product Hinpg Q Qpéngx?nexfs'd'rékn&m P‘Eé’%’d é&rﬁﬂégféﬁ%&fcg | e FARIMRI NS

packi ng el enents, Raschig rings or m xi ng el enents,
whi ch facdfli pakymealzew i BAHEASUSON oHISBINSioRe S EAN andmassPolfeeZ4t o t he

gas phase. Thios. Tl generally Habe vQB@srty%tﬁhh‘t&‘ﬁ@of)fr@m%uﬁﬂ(ﬁﬁme abir¥spoht
desired, the J8agti o

further "t her A5 Gere e duFoht Pofonta Br ks va of Refbe R God B Shgpadd ©

preferably continuously and in the liquid phase. zo Pr eferabl y, the reactor

of the secondig E@c@ﬂ%ﬁé@%ﬁﬂﬁylﬁfﬁﬁ?&k%%oﬁ@ﬁ&§'i%k eQ&nBlEestirx@L{@B} loRfhet 00,

especially in-granu orm found t hat
cat al yst -wre@ﬁ%&@psﬁn ﬁmugaé%éccilsmesp@@w{sg bg usgg nﬁg? NPYRY PERFEF Mt PATH- t he

product pr opemraﬂsassuxtasrbe@ir@hdwmaﬁc aRchuaiat {svetyyenll ghtepraias Wuelierdopr in

the event of .a | arge zs excess . in the reaction m xtur rature
and pressur e "SREGF d® et g/a c%}gdc%u%ec{]glq?ge @ﬁ‘&“?/n’seb‘&ﬂ%fe%‘f’lyt ﬁge%r eaction
m xt ure suf f opelymeys Whisht are abwirdbiehtey fiest ablysterigingf vrdamoratio gnerongyed.

Accor di ng tovxtxgx cbﬁj\ﬂ@ﬁ@d Qlenes h'fr}dp%eﬂt S d’\c}]cﬁﬁégtthgrlrﬂghﬁ&etosﬁcwo&ngﬁ s step

too i s equippe SlL eves or ters guarantee the purtTty of the
reaction XF%CBOI&H@Y%J}C&S@ EnEYLeRe eRPXMerBom t he reaction m xture. 30 In
step 3, the first liquid or theflrst solid phase or the mxture of first

liquid and first solid ase is eous ar hase
conpr s ng e satne SeRaPRRS Bed el afnpabb i Pl RR Y afris rimeBias &
t enper at ur e fioomwif byldro@ati¢ moatinats ahd@Cnjugated dieaks. \This gimesrodemibdotly o about

310C, especi g@hi%p 0, bein

from aboEt O%xd& co soglithg% é’%ﬁ’“%ﬁ’ﬁfsgwhﬁg% g&ﬁﬁ @Eﬁ%ﬁl{{)fgs&téﬁ%g x | 86
Pa, especial renefqoppiyassuare gengsaliiplraw(far %@PF%USFA@SQSSMBB ef erably done
continuously. The anmpbunt of water added (as liquid) is preferably within

the range from about 50 to about 1500 m, nore preferably wthin the range
fromabout 100 to about 500 m, based in each case on 1 kg of the first

jo={ok




ao liquid or first solid phase or of the m xture of first liquid and first
solid phase, provided no thernoplastic polyner is added. This additign g 2002
water primarily 0 7 AUG 2002. -31 s conpensates the water | osses

incurred in step 2 and fw-thers the hydpglysis of acid ami de groups in the
synthesis mxture. This results in a further advantage of this invention,

that th 1 Xt i i al : j t d
wth a ol 1 1eSyfiene Dot ot fR) B! dhiahy ARslitCiinicfled LI oGl ity o
pol yani de- f omaving andhreerblosk stmictitriand boanshed 13;, Har-likss Istruetueathavingt den t he
amount  of watg{lBIdeR Siri@RR M e PartidubirNeiefere @ THI dyhih¥sifBlsthi Blo L of

t hernopl asti ¢ pol yners, added. ‘Dependi ng on, the nelting point of the
conponent s ud¥BETSHEAM VinylasomaticPRopes gad disng menpmersip HisnbiechefDEwhver t ed

ijnt 0 tge i qqusqogﬁwan@mé @mégibtoftsmtamkra@uiyrnﬁaas h&ﬂl’(ﬁﬁﬁl@fpw ﬂlitﬁﬂ'iﬁn ibf
esired, mxX Wwith ~ r 0 n.v orough m xi ng, the m xtures
are advan‘Pagglbeu%\bffchfﬁﬁ\é\g&gépiﬁgéﬂg@ﬁﬁé’@}élts7ui table for this purpose,
for exanple. The solution is then preferably brought to the required
reaction te I i .St . ] I, 1 he
irst 11 qu donasamg d iR hAT80E el i Bl Bibilishithy °0
first |iquidBlerkseopobumers hased antstyreaas the vimylaromatio maniognen and putadignei t h

m xing ao el g@mf ?so}ﬁﬁ:'n@'ﬁs f:éHjﬁ 4 dibse MbéR&safe ﬁd?@cxﬁé?c[@ﬂ@’f‘e?ﬁeﬁ: Tﬁéﬂ?ﬂ%—i” can
be operated at a tenpperature Trom 150 to 370C and a refsure f%ﬁ' 0.1 to 30
x 10~ Pa.!S| f PQIUOR Gf yhg VEWiAramels MANgmMess {théhg SYERRE; (OROIYINSSs disehds 1R he
condi tions agphethlNBorh@5%b OP, prefebablpfomMul 10Y90(1% thhweighfrper ature is ot herw se
preferably from2s 180 to 300C, particularly preferably from 220 to 280C.
The pressure is preferably from1l to 10 x 1 O6 Pa, particularly preferably
from2 x 1 OFhedhétmoplas®s pslameiiused neaysfurtberande be gradh copalymersiwhivh axelj ust ed
to each other,J hat the synthesis mxture is present as a
single |iqui réggragg/félbg?pgﬁg%'%ff I n anot her so enbodi nent, the pressure and

t enperat (e are selected so that a liquid or a solid phase or a m xture of

solid and 1iquid phagrmaenalisao 30gseResbly ROASSO R 7, 9P bRMRetht of B ghdfl S
enbodi nent, the liguid or solid apnrr:?qs% or .taﬁ m Xt ure of Iigui q agd solid
phase corresponds 1§ PRECHRRHFRE AhylaTemeric pplymenhavinga glassihasiionden- i s
separated of f: As peeattredElowh0C, abép, t he gaseous phase can be separated
fromthe liquid or solid phase or 3s fromthe m xture of solid or liquid
phase at once, or the synthesis mxture formng wthin this step can be
present i% two- ph&de ffas aboyti2Que &0 gerstesably from gQﬂOgﬂ)s &oby weight of a graft

l'i qui d-sol i d/ gasequger cdiprith@ssure can be adjusted at a presel ected
tenperature so that” the pressure is ao smaller than the equilibrium vapor
pressure of anmmonia, but greater than the equili brium vapor pressure of

t he ot her conponen2$)fiom tbeut SPnd BEspreferabky from X tot80eYgbywenight 6f styrhks 2002
-32 s tenperature.  THHS:: v edobad i t I Giral 1y removal
of ammmoni a and thds g%%% upsb%eé{eﬁy%glfe glkgveo%e{‘%épaf%l gnqugeorgrrntgtt}lgg. The
appar at us3,0reactorén%b%}’léteiqlimlhﬁuﬁeﬁh@pog@ﬁ be identical with those of step
1, as discussed above. io The residence tine of this step is |ikew se not
subject to any restrictiops, but_eco 1 easqns neral |y, dictate.a range
from about 10 m n@%é)sfr% aﬁ%f‘%ﬁ%%gbfypfw&%&m 381{9 6ﬁn Jé‘b%f’ve t0f about
8 hours, parti cul actyomtrdé,aenethhoryloniriea metity] Geethidcrylate smaleicakmydrife loours. i s
The product mxturn%xaﬂgsatih&%gfi n step 3 can be further procurred as

descri bed bel ow.
35

Polymers suitable for the grafting base al) are those whose glass transition tempe-
rature is below 10°C, preferably below 0°C, in particular below -20°C. These are,
for example, natural rubber, synthetic rubber based on conjugated dienes or mixtu-
res thereof with other copolymers and elastomers based on C,-Cg-alkyl esters of

40  acrylic acid, which may contain further comonomers.



In a preferred enbodi ment, the product m xture of step 3 is subj ected to a
post condensation in a fourth step at tenperatures from about 200 tq) RRR§YIN
350C, zo preferably at tenperatures from about 220 to 300C, especially from
about 240 to 270C. Step 4 is carried oubjat a pressure which is below the
pressure of step 3 and is preferably within the range fromabout 5 to 1000
x 103 Pa (TOSe@EEd Grahy bileh Bl Naklfol A Eerel 18 @RBNmEO of BupBRHE 210 X 103
Pa. In the context this step, the tTenperature and pressure are sel ected
so as to obt &hyieng. second gas phase and a second Zs liquid or solid phase or
a mxture of second liquid and second solid phase which each conprise the
pol yam de. Accor ding tqQ the igvention, the reaction of the reaction

m xture in tlfémhﬁwr?g?r@géﬁa B basexalliagethese eompqsediobut in the presence of
new y added thernopl astic polymers. 30 Depending on the nelting point, the

Lompor ot ubes. vt hiAg IR 780 PrEIeEeY BORne s 2t B STRRF st one 1+ ange

from80 to 290C. Sikyl meyldtamhsreahealkyl tadivhbishufristodscdremdatbmiskprefefraily

exanpl e. The sol utign i e - rLeqyi tion

t enperature of thté1I QgﬁfrMlgﬁor]a@g@gfzs{t%ghéﬁ@g@#gge’ﬁnﬁ)gé‘%%?lgggt «[Qg qﬁfyﬁﬁgt he
liquid or the sol iaéﬂpﬂmalgylsacmlat@,he m xture of solid and |iquid phase of
the reaction effluent fromthe third or second reaction step. M Xing

el ements may be used to further the m xing of the conponents. |In another
enbodi ment .t he ¢ RAPhBPIELEa 20,6t STERSTOR 0 to s 5o BY VG 0 p urer e
introduced into thelyntizablest apnbethglenicalde panhsdteiaied! raondémer, prsachiiclas

ef fl uent of the tlg)ibg.step and m'2<P,ed theriin .for eﬁ?}’ﬁnﬁlﬁ Wi ;1 thg/ aid of a
stirrer. 40 0 7 CABESE03OPERes SHEdey SSPAH LS Praye s g
preferably carri edinymdthylsthehansd way t hat the relative viscosity (nmeasured
at a tenperature of 25C and a concentration of 1 g of polynmer per 100 m in
96% strength by weight of sulfuric acid) of the upol yam de assunmes a val ue
within thé range farlghfrﬁﬁ'o@tl te 56 preferablyfrom Isto 4, % hynwaight ef acopelyme-

enbodi ment, any W@izﬁblePfa@l&ﬁﬂktibrfhl,t ekdtﬂb%f—fuﬁﬂi@%@l_ &aﬂifiﬁ%tiﬁﬁﬂ?kﬂcﬁdnﬁy means
of an inert gas SL‘I’@_B as..nitro e residence tine of the reaction

n., Th
m xture in step 4 f}?e?\f(ﬁ%ctse%rﬁggf’%‘lngy on the desired relative viscosity, the

tenperature, the pressure and the amount of water i s added in step 3 . If
step 3 is op Bfmfuc -ggﬂﬁ J . 1 t n step
3 and step 4%linlgcjg/ﬁgptl ogtzli ?@%gﬂ al nﬁgéag%rﬁ%hgpgﬁeng{@%?%?ijg;bgnt‘gﬁe&ﬁgschi g

rings or 2Sul 2& maAnemess ayhihe preferablyi eantain |tHin, af eeawired| glead g HESOIE: of t he
synt hesi s zo effykdni¢ Qloublet BénddashiRase. capablel 6F! rcbbolzﬁ@ﬁzattm gl aRe oper at ed
with the catal %iSt oé.tg% L}gven;(.l on._ |t fias fﬁﬁqﬂ t atl'r@@f use of the

catal yst in PYCEYEI &% RopHonshxamples il shiftle GTosrlinkiie, REnBFTS Alp
especi al | y whigvinylhenzeat,atdially]l vingleats| tdialtyfl filmparafef | dielyl fphthaiatdje tridiiyid or -
inis the ca thr eer C re. -i.Se j than RV =
1.6 - and/or %§ %‘gﬁﬁ%r@f{ Qﬁa?ﬂ ?Ié&g?g‘fﬁ% g[glg agca laéaﬁgyééﬁ#gfﬁ? Allﬁéﬁ)%élggol yner
i s greatew tpsever aparieuddlyrdyantageous heosslinking menomesl (ek D¥-Aald 6 Dri | e
used. In a further enbodi nent of the invention, step 3 nay be di spensed

wi th and the 3o_polyand roduced by carrying out steps 1 .(2) and
(4). The abo&ggﬁ C ?Sﬁ%d’?ptglfcg?ge%r? S.Oe.ﬁflo‘%;ﬁé’geéesﬁu@ﬁ’tcé‘%aééﬁ?%%‘}]d‘gtt €t he

i nvention of lis¢regase.( 1 ) to (3 ) or ( 1), (2) and (4) or ( 1) to (4), can
be carried out batchwise, i.e., in succession in a single reactor, or
continuously, i.e., sinultaneously in successive reactors. 3s It is also
possi bl e,350f Peefarred grafolayensra?) eret thosmin whichta@d pissstingse or grmethnlspirencst eps (

1) and (2), regefabHass] YnoRBfhet ReixfupdtRhR ROpatieRay sifdneWMdS te iolﬂitﬁlefé ;gt her

preferred enbodi t of th resent invention, at |éast one of the
phases obt ai fermeihy syrens @%ﬁﬁé@ymgn@t %tpsgenea%rﬂen%lefeﬁéﬁethﬂt%e ferylalst one
of the ao prepeecia)N-plicdpinaleiniide’ arligal¥0hhydride. The graft layers are obtainable

by copolymerizing the components a21) and a22).

40



-34 I.t is further preferable to select the tenperature and pressure in step
1 or.nstep 3 or in both step 1 and step 3 so as to obtain a |iqui @ 8J@E00?
solid phase or a mixture of liquid and solid phase and a gaseous phase and
to separate off the gaseous phase. Accopding to the invention, all the
steps where polyners are present nust be carried i o out with thorough

{n'hxi ng of fst hayvRat mg@g&ﬁﬁolmpp@mn_@ ER %qa aﬁ§ QBSchds %Bﬂxpﬂsegsdff%iaa' ly,

e use of apparatus, for ex e rrers, ch” ensures pronounce
shearing of ﬁﬂ@@ %HW?FF»@%EP%@@%&W CEWIYSFYy preferred. Furthernore, in
the context of the process of the invention, it is also possible to ~'s

£hi 5 pur pose AV 57 SATAG 0BTy ERFHAR SR PREATNG S ALES SUPeRABhn Lo a
person ski | | ed praferdbdy,amuldore Heded phasé bfthermiaft coprdymert preferabl daean

subst ances ar apl [ . 70 . t are:
Trifunct i Bnar aaes eEEty dageeea, il BF it Anylendhl meS B pIND G668

crossl i nker s mumbinfhst rrspasstien ofttap ABSerubberzand the prafiing inemulsiond Beicesa-

car boxyli ¢ agjndsthaseedFSihe phridlcs NdrRxAmBleIkPaditSmerkibn 3t by &btdining the

of ' roacti on GERhPBBRIEHETEE b Do YHES S3F 4 HP PrcBn SR ORD oy
of reaction i 50 any
car boxyl i ¢ agé d.5ghmu pssuchipeafatopobasérizatiods, Bicleasd padtiaL eieatal linkagecofdhe have at

I t th boxyl i id i ch I f A i th
am nes. ar whPERa e POt HECndtVinprlBuRa Bkef plieraBR Sk Mor.c:
derivatives, bablylocasriagtaethe. dothle wmdb conthined acthd sulpheef At lakdt p ma ofahe cont ai n
any am no gr%%n%?soﬁbﬁhﬁ%gia 8 ohftP el 18BbeM L0 B@r{&éﬁﬁér' o&al%ﬁ{ Hofs AR

able car cid, t

Exanpl es of suit xyl'Tc acrds are’ trinesic rlrrerlzegefatty
aci ds, prepalisgarrapbesngiedudest r om ol ei ¢ aci d and having from 50 to 60 carbon
at ons, napht hal enepol ycar boxylic acids, such as

napht hal ene-1,3,5, 7-tetracarboxylic¢.acid. .The.carb ic acids are

Dy o er abi) ddbé wEiiag Gk AER0s et i EplrrailY SpERiReRy bl Rt ary

Exanpl es of afitheasorvanérnfprating tha gtafB3sheliiand tigmahgoeenaiedeni tri | ot ri al kyl am ne,
especially nitrilotriethaneam ne, dial kyl enetriam nes, especially

di et hyl enetri am ne, trial kyl enetetram nes and tetraal kyl enepent am nes, the
al kyl ene noi &f thesgrpfingchasplay) béiheggrafirgppelymends sompasedrufr thp epomppnents

dendrimers canog iggfkdad2 ﬂM%ktﬁ@te%“&SA@%b%rWs%@&%w pPﬁ%PatifoHQs gener al
formul a | QB AUG 2002 -35 s ( I\I-(CI—|;RA]~%ZI\I-(CI—|Z)X-N((CI—|Z)~-~Z)Z (n)
where R i% HKBPWR PEAER)Qr cRRDS carpd put RyompshodsknqVgy Persetiz) ~- NRzz, where Rz is
Hor -(CHz)~-NR3z, where R is Hor -(CHz)~-NHz, 15 n is an integer from2
to 6, and x i ' P .abl y, [ :
especially 3@5 ?F %ﬁ&gﬂ%ﬁh% %%geg%’f) B&Fg)e%s ?%I?D ] sé’,g{hgélgge%a%gf'm%? %rrn%o t’g 4,
especially 28eshe radicals R can al so have the stated neani ngs

i ndependent |y of

30 In this case of the one-stage synthesis of the graft layer, a mixture of the
monomers a2l) and a22) in the desired weight ratio of from 95:5 to 50:50,
preferably from 90:10 to 65:35, is polymerized in the presence of the elastomer
al, in a manner known per se, preferably in emulsion.

35 In the case of a two-stage synthesis of the graft layer a2), the first stage generally
accounts for from 20 to 70, preferably from 25 to 50, % by weight, based on a2).
Preferably only monoethylenically unsaturated aromatic hydrocarbons (a2l) are
used for its preparation.

40  The second stage of the graft layer generally accounts for from 30 to 80, in parti-
cular from 50 to 75, % by weight, based in each case on a2). Mixtures of the



one another. Preferably, Ris a hydrogen atomor a -(CHz)~ NHz radical.
Suitabl e carboxylic acids are those having from3 to 10 carboxylic @2i%
groups, zs preferably 3 or 4 carboxylic acid groups. Preferred carb 'ﬁ b 002
acids are those having aromatic and/ or _heterocyclic nuclei. Exanples are
benzyl, naphthyl, antllracene, biphenyl, triphenyl radicals or heterocycles
such as pyri di g &Xéﬂa?leﬂﬁa%y%%ﬁme'd”dﬂjoﬁratié “rh%roch{b'oﬂf’h%ﬁ? _BR§! e,
qui nol i ne; phenant hrene, " porphyrin, p halocyanln,.nap “hal ocyani n.
Preference i snqyiopthylenically sinsatumtedhnphesmes tad} icamsighyiratio a3y of in -
pht hal ocyani Lﬁ@nerﬂlaﬂbﬁlh%:‘f’gx@@t)ﬁ@; ipaticulaP ol SRS Y vsisbﬁ&%r&@awf,f_ fis aci d,
1, 3,5, 7napht hal enet etracarboxylic acid, 2,4,6-pyridinetricarboxylic acid,
3,5,3", 5 - bi Pyenamiiobet r acar boxyl i ¢ aci d,

3,5,3,5 -benzophenonet etracar boxylic acid, 1,3,6,8acridinetetracarboxylic
acid, particularly preferably 1,3,5-benzenetricarboxylic acid (trinesic
et AR VO FR R S By R N L A R
commer ci al | y sfee¢siof frbne500to 708mnb & pratpaotiie e graempssatistaibutird gesute Apt n
DE-A-43 12 1 [ - i.futed aromati c conpounds are used, imde
formation is%%@%#%ﬁgﬁ%%%ﬁﬁgg%%?éh t hrough the choice of suitable reaction
tenperatures. These substances are at |east trifunctional, preferably at

| east tet raf ungbienBhrticibhSuBber MHiRRior barl O GhiARA di dgpm 3 to
16, preferabl y%r oma4 l’fo 18, 6ar %Hiegs‘:iﬁrgrl y pﬁ)e er ab?lgcﬁygﬁg ﬁ@[&g@%l T’ﬁe
processes”ofI@¢k@invention are carried out 0 7 AUG 2002 -36 s using
either at least trifunctional amnes or at least trifunctional carboxylic

acids, but not mxtures. of such am.,nes .or carboxylic acids. Howeyver, small
Arpunt s of ath PEIEEES SR Rt FORAPOSRERLls R AEIY pdvEufEeqs to i biend

tri f unct i onalof etlebsttwb igeafaanpdlymeasibhving differens particlesizéhie subst ances are
present in an amount from1 to 50 nmol /g of polyam de, preferably from1l to
35, particularly preferably from1 to 20, pcnol/g of polyam de. The

subst ance® ad® opdasfteraghieye ﬁ%lésféﬁtpartwleaﬁzmgmﬂ rubpernis3neigasedon HkraWkul arl y

preferably fmefner,t forl ShmRePeEi Aglomdrittn, 18 tRat7the AT Ids 8aHinYGdaBNt S/ g
of polyam de. The ,equi val gnts arg ased %ﬁﬁiaﬁ nuﬂRFr of functional am no
groups or i SOERPHB(5-&> HEmpOJP é@&mﬁdr B0 R—hoxyl i ¢ acids or

di functional ami nes are used as chain | engtheners. These have 2 carboxylic
acid groups I ks ] g [ i r s whi ch
can be reacté h\%@rt %@ﬁ%oé@?‘?ﬁ%&%é gomﬁgﬁf%%c%fg ﬁ%x%ers?oé%‘o@e%ir b%; iC

aci ds or 2ani meselefins argeysualiy momemersrafok id 8 carhon dtams ppeferablyagthylengypedips, do

roups or caPfity e, Ayl spiekestf aliy@littingp rABAEN e AGREA K MLbibIsT O
further f unctoi?c}n Sg‘iagﬁ)ﬁ‘s‘i‘tg@ﬁ’agzﬁfeé%bliﬁfﬁ%ief%P]em&{@ﬂﬁef i© ﬁ?e’%?ﬁlné’égar e
t hose whi ch freactive abmsnovnérs, slich s atiydioakids areiesilic cachl; inttdeic hbidy nadgic be

| i near aliphatjc,.such as. |k i am ne, . ab

fi-alkyl enedi%}_‘aj‘n’f drigk ?rog@élggfngpeéfhﬁg@qteeﬁéﬁ{Fgﬂnﬁeﬁfﬁorerﬂg [Eétg‘rsafnsﬁa%é“lar

cycl oal i phat ivinyl Escetaie.c bave @rovenphutabiee dis aptmenomiirs y distes loér diffferant

Branched al i RB@bh&meisafihy &S0 86 Gsed. FAWISR dpolhRrs Rith URTRE BublRiaBg e st ami n
m Hul s AGQ) n addition can be

TMD (trinmet hyl hexamet hyl'enedi am, ne, fr, ) . th

di ami nes.  Ent BRHF AEK 0dier amisic pavSige o ERIRERPISyS E?V_e, &m&wwfma?@er abl y
C, _ 30 , 4- al kyitgbl¢.adi cal s on the carbon skel eton. Difunctional carboxylic
acids are for exanple those which formsalts with difunctional diam nes.
They can be linear aliphatic dicarboxylic acids, which are preferably C4_zo
di car boxyisi c TheiappolyBesnpaneke preparadiimadiigheprgssuae progess aidian 46eadbe0 3 s
aci d, suberi i i ¢ e rEnd tihal 1 ¢
acid, ter eph'EB ﬁgﬁ S’ya%‘{aﬁ“‘gﬁggh‘?h@?g‘ﬁﬁﬁ?ﬁ@?ﬁ%ﬁ%ﬂ@?@ . Q‘gg Eg\ne?@g}g tt(%iélmeri zed
fatty acids. orplefigiin thecopelymer 548 geneseli from 8896 1t9 e k% byrweightet er abl y used i n
anounts from1 to 55, particularly preferably from1l to 30, especially from
1to 15, nmm f am.de. 40 .0 AUG 2002 -37 s According to the

i nvention, t égﬁyggk%PghF§FWPg“85P36W§HSin step 3, or the second |iquid or
second sodi d phase or the m xture of second liquid and second solid phase
(fromstep 4) which each conprise the pol yam de, preferably a polymer nelt,
is discharged fromthe reaction vessel in a conventional manner, for
exanpl e by neans



of a punp. Subsequently, the polyam de obtained can be worked up according
to i .0 conventional nethods, as described for exanple in DE-A 43 21 ?@ﬁm
(page 3 line 54 to page 4 line 3) at length. In a preferred enboding t tmg
level of cyclic dimer in the nylon-6 obtained according to the invention
can be further reduced by extractlng the polyamde first ~s with an

| | t ot
as onate s GO 80 M holSU AL iR
nol ecul ar wepgqferabldrigtsmm@mesorcfburamnbzam@sms|tberm0pka¢st1¢ pelymers, pr

caprol actam fﬂohﬂﬁ&?arﬁﬁﬁ&@nﬁﬁ%%@&kﬁe@@ "$&ch @é"&‘lcé‘rﬁ@h’lfé deitd! ﬁlcﬁ% %ll&aﬁédlgorfer
can be recycle }a o the St._and/ or. secand nd/%r8 third step 0.The

starting m xCepex Fi-‘da"cl#eo‘é?r‘r'f’ﬂésil%l’ﬁ'i“ﬁ?lé?é 4 ArAtoBY ﬁ“ﬁhéﬁla Pieps with
chai n regul akeidspisedid adRl, &hbeﬁb&bid? aiHMic aciaron tsbisackaddi) eyt itéregtithaltb auad boxyl i ¢

arount & PR ?sﬁéﬁtbsﬁcgel A BEONE ke s BRS 5 BHTPART o dhi n ¢ he

range from Oc@bbp atdthd)y s@eh wes giixambthytethediamiiiee  setranrethydénediamine  or
pol yam de- for ng @ us |
regul ators i n(E:qlTa&g E?’ m?(nea d W Q@ %e%%\(?léﬁgm de[qs éﬁgﬁﬁrﬁ% &fiﬁﬁéen%ngi c acid,
t er epht hal i c2é’cbl§(4aﬂmnpphmﬁpmé1@ﬁ ined- aIAt!IlQP!Ci IohesyRmethane, Iaélldsmmtl@hs as
pignents, dygg &Mb&éy%'@' hdid€afd adhﬁmﬁﬁg'eféééﬂ ¥n afigedesiied 3&)rﬁl§]ﬁat§dﬁ@t Ih@pi S

m xture prior to i}t{lzatlon re era{?i/qlnt e seco hird and fourth
step. Par'fi caqi\a%nta@ﬁev dRc FQUIyFicRInratig Telatiyg o ppeoaROL ?Fd saeia.ap.wg
Wnenfaver t hen&mﬂémalamﬁdsmml \itiipatell Méxdin@thyidnediamimanian tHré}ﬂitheﬂz_ht& egr bed
cata ysts In,t

ocessing. re i modi fi ed
ubber o may LS e it ol preRiee, o R Ft PR B SRT  om o
to 40% by wendipate apd dtxamdshyledadiammoniomserepbthalate. wei ght, based on the
entire conposition. It is possibl e to use, for exanple, custonary i npact
nodi fiers which are suitable faor pol yam des and/ or yaryl ene et hers. ao
Rubbers Whi c Rredemeasrcis giken trbagﬂﬁegrst%wlwmﬁaﬁrfm g&mrcam Clany.cheXin
essenti al f egfetHy@snedidnsie ﬁﬁ/ﬁscﬁém casidoi¥BphthalROdcid &8/ brephibalsc acidl ass
transition tenperature 07 AUG .002 -38 s of less than -10C, preferably
| ess than -30C, and they contain at |east one functional group which is
capabl e of i iThepastesoof thetilvenhion poinpesasdeor Suiepstnd the thermoplastic polgtps
e o o pEFOHRY Che SR PN Bl mi PO LEp@BRVHY bidEecsCRpBRNY |1 ©

ester, carbox m de, car boxy

ur et hane 2andﬁyﬂ@zeplyml<§q—f9@myﬁg menaesnpe@selerably added in sﬁdehtOe?n b add- t he
toughness of tblidukhadtydials cabeianthiEBRYon G RusE plorasbiyit heplie above
functi onal ou% fSw table grafting reagents include for exanple malefic
anhydri de, fl'ﬁﬁ ‘?ﬁ% OREi d, acrylic acid, glycidyl i s acrylate and gl yci dyl
met hacryl ate ~These nononers can be grafted onto the poI yrrer in the nelt or

in solution, r such as
cunmene hydr ope %I%Pag R&Esﬁiﬁgldgb%%régﬂf?m% 396?&??}?’1?9 Eéega llréer t he
pol yner s,30 | n&taldinkyng shamenemesy (pcriéarmdmfp@meg@m@ny %ﬂ amvlomtlsl@smf used as
rubbers i nStﬁﬁ%dﬂﬁmﬂ&'a&SH@fo‘%ﬂ 6\ANG pJateidblyeForad t§@§h% Y}t WeikRC baRARATHh | Ons of
t he inventi on. A furth ? 0?lroug B’te |t abl e el astqnmers aré core- sheII graft
rubbers. ThelQlAROYE Qf proNgmEtsy, %%W%WOB'P@I PomagEs |2 B3¢dand

whi ch have afTht éasialt iswsuhlly dsedrad anpquamt soludoms whbseedncerirdtian ds rogesie+ t uent
is customari WV t-hHa | east
25 G whi T SRR SUNECS, BRYLRSlyBrdth 330 A0%0 by A YREL 86 ML afleoll

t enper at Uf e &Plution. Aypadulehie weghtrrﬁé@eo par@mgmﬁrglehm/éwalstm abqagnenﬁh@le up of
a core and atarg8Fim 9120208, prefdrifly HoniStiupgshei ng the result of the order

in 30 which the nononers ai ~e added. The soft constituents are generally
derived from but adi ene, isoprene, alkyl acrylates, alkyl nethacryl ates or

si | oxanes an@heplidraplakiyc ﬁolymbeéommm@mresctioﬁuhix&hbes gérdeeipneitiartks can be

prepared for_exanpl e s o fr.o I|c

oct anet hyl t el &S| O&e{n aﬁﬁ"ﬁg’t Wgﬁﬁﬁﬁl&ﬁg &;‘foéfhrnggll ﬂ&g%lon'ﬂfégee can be
for exanpbe seactotd ofithé ammmnu’ﬁ@t ands polwampgpl-ﬁtvanimgl nibnenhére Xy svitlimaghé n a

ri ng- openi ng i P8 C

sul fonic acuﬁ‘%ﬂgE &?é¥ﬁ${% 8zakgmpgﬁg%§ﬁ§%3@§¥n%.eégﬁ?gggﬁgg&gaghalso be
crosslinked by, for exanple, conducting the polynerization reaction in the
presence of silaiies having hydrol yzabl e groups such as hal ogen or al koxy
groups such as tetraethoxysilaiie, nmethyltrimethoxysilane or

phenyl tri met hoxysil ane. ao Suitable conobnoners here include for exanple
styrene, acrylonitrile and crosslinking or grafting nononers having nore

t han one pol yneri zabl e doubl e




0 7 Al G 2002 -39 s bond such as diallyl phthal ate, divinylbenzene,

but anedi ol diacrylate or triallyl (iso)cyanurate. The hard constitu@ftssen
generally derived fromstyrene, amethylstyrene and copol yners thereof,
preferred conononers being acrylonitriles_nmethacrylonitrile and net hyl

met hacrylate. ~ o Preferred core-shell graft rubbers have a soft core and a
hard shell opsg, Badediai9ifom 816 16%! by Selg h%fﬂhinﬂ(?}ﬁ  do flolf 31€r hard
shel |l . The i ncorpﬁealtal gn of “funct] o’ﬁal groupg ?15% JJ caré{) caif%oxyl iC

aci d, acid aHh§¥if; erpecially ﬁo@rﬁ%l'@ 9Tty Weighiof thestotad aipopat ‘éfs%’ﬂélﬂ@mtr Hes no,

hydr oxyI epaxdp Ol?mmLﬂoﬂﬁm gWidohrpe, urea, lactamor hal obenzyl groups is
her e preferably effected by the addition of suitably ~ s functionalized

nononers during the polynerization of the |ast shell. Suitable

fuRCEI i ogal i zadcmmdgmr meilncér#rjd@ f}ﬁ%ﬁ@uaepgaeprab Qﬁ@&v@fﬂdﬂtmgﬁt @dabtC one

anhydri de, monoor esters. o efic a er t,»hut C te,
acrylic gl d; B}ka ﬂe P?@{eﬁ)aﬁg?i?ﬁff%mg%m@flﬁ t%)???@%?lﬁ 1(2’ fﬁ{%aa rtion of
MoNONer s havabuytﬂ&@um abontB 1 (§Coenpscially apone2 2 ﬂoy1bm1tt2ﬁl)?c tthev}nch@pre‘ssuwn 0.1to
25% by wei ghionpl Lﬁr@P'té/ a\é@&ththsgk g«grf’@géﬁ&%fﬁ& 11135%’1@9’ paei ght,

based on the tota wel ght ber he wei ght ratio
of soft to haspgcialyabedtbin abouy 9géri@r ECIRTR thlsm@,rthm@@swr@)m@thﬁto 9: 1,

preferably V\/tefn’fﬁei’atﬁﬂ@%aﬁﬁé‘ usftéd);raaﬁvztd&cﬁo&er msubh & WA QE fo obtin@Nigrhance
t he toughness o and,deZs scribed in EP-A-0

f are kno
b05 107 M0y BralfeEpise ad iRl ot BHONA oF oL PhaBiAad f apseets R i or's r o

t hernopl astic poI yester el astoners. Polyester elastoners are segrrent ed

ol y( ol kyl enDEPUTES Tt Vi Mot HeitCof BEPRDAZiocIFAARE mbndfiboThe L OO
nol ecul ar \Netlgnnoxdasﬂcsaowmbr@lmcainsb@ixgd incaminomdwile Subﬁnbenmﬂmdaﬁﬁnmg)m per

se and are dﬁr%ﬁ&fn@ﬁ% 'té?nﬁe?a%urle!; (RhAUHE Bngé ﬁbm%ﬁ@'o@% 'bréﬁaﬁlﬁi]tmﬁ e
Correspondi ng pr

are omrer ci_al avail a under e nanes of
Hytrel (BU PERES, %Om B el 9Q° &k?%)og’éﬁh"qﬁiél @%fél W‘H&?fj&ﬁ%onsm‘{?mf ofdhe 1t will
be appr eci at eslutidigithd iniitGres beCadvantagdolisly istirreth Stiffed taike reofuitdble ffor iy

rubbers. As further. addit s the ned pl. e I’OCGSSI ng
i aa st abi 1 YRR Tor 3 bls. i eshEtil s ilor € ol Ry fee, EYRER Rt

decorrp05| ti oor goutiniwusiypddet ieopetature| afr thei sdlation| iiS_ghitherI unnﬂtanﬂqusig and

demol di ng agamsé eBhg'i"l%sé&t Qﬁaﬂf/% @'ms@gd /p’i‘&eﬁb 0@61@@5@ 'Zers
The proportlon t er eof era 0% preferab y up to 1

wei ght, Baseégplation ¢an etl@@raqenm igtthe a?pafewes ledvkg%hsittwaérpro uced gr especigb) -40

Pi gment s andjfiyie Sasdlof a@eh@idlb YeabtidaS el tranBfeAB@ o UndtHef rédbridroveddél befosd er abl y

fromO0.5 to 3. ro wei ght. The pignents for
col oring thern%gél?rg%etﬁ%(@gn%?rt}é(f,ocgﬁ%?#)eyalﬁfmm%ggé'a?%r exanple R i o Gachter
and H Miller, Taschenbuch der Kunststoffadditive, Carl Hanser Verl ag,

1983, pages ﬁx%é%rhﬁig%%e Hhendd S eleanRg asﬁypan%fof%ﬂfré’ﬁgﬁ Heos

mentioned are ments sltch as zinc oxl de, zinc _su

(2 PbC03,20 Phveiay z)ylthlm ﬂi%@ﬂé‘?}@onhllﬂll teohgOviaricalasydpreferably oithin Bieilgaee O t he

two nost confem CRy&t 8, Fi’@i’y)’ﬁﬁﬁ&hérly( tttferbm aniﬂtxlartaéa - Bbmt i:Da@i 146)
di oxi de, the rutile . form.is g

| ite nt.. for the
ol il ng. compBErTPisk Sefe Bived e g weleBimenesis Bvedon g arinba BT mielc e
accordi ng tougede i nvention are iron oxide black (Fe304), spinel black
(Cu(Cr, Fe) 204), nanganese black (m xture of nanganese dioxide, silicon
di oxi de and iron oxide), cobalt black and antinony bl ack and al so, zo

parti cul af | ylpthisrembasimentthe Bawid ior arlid phien ariihg mixiare &F liquid 4a¢isqlid phaee f or m of

furnace or ga&rdibasds 16 $i@erefetioRIRNIX U wkl%kﬁmt @sédu's li:hz@ésﬁ Eé;f‘a{“bmd éf?'As
78f f [t wil a t.hat | rgani c col or

Expert-Verl a 1 r.eci at ,

et & SuaRerk O g ot 5ol Pltse £t Do BeraBR 6m (e Zgpialet spldiBRRE 0L oo
azo pi gnent s frandthp mhikairo of solidree diqosinphase atsnﬂeamth@sﬁnheglsnmxuinefdmumti on to
obtai n certa I i ble. It
can further be gf&gsd%tgy?% lgé ?‘@3@% l%gggcérﬁlerll uﬁ'l?%g?orug 5% h)iéa?e\éﬂé hfaes in a
m x30 tore, ilqwd@sohdfgmoe%ﬂfmurﬁpa&lk mximreca@éps@npqmmwa@ca}mbm@@ust nce
this generally




facilitates the dispersion of color in the thernoplastic. Oxidation
retardants and thermal stabilizers which can be added to the ther z?ﬁﬁbﬁl
conpositions of the invention include for exanple halides of netals

gfoup I of ss the periodic table, e.g., »gediumhalides, potassium halides,
lithiumhalides, optionally in conjunction with copper(l) halides, for
exanpl e chl onides, ol bR i uchg%g H@@qu o€ AR 4d/a BB igopper,
may al so contaln e ectron-ric copper onplexes
ai ~e copper Halid gelig@dphasges with tr |phenylphosph|ne for exanple. It is
further possible to use zinc fluoride and zinc ao chloride. Cher

possibilities are sterl |l y hi ndered pheno hydr oquj nones, substltuted
represent at i Vi Moyl @‘Fcﬁi‘ﬁ phasec eamdbs ﬁfef%t%frﬁ?t’ |t%" §trTeshen BRskireq | 0

7 AUG Z002 - 43 ar@tmgomnumirlt@xm \baﬂéne@fmaplssortwuw@r@vapdmoﬁ%pg@ataﬁldf&al ts

t hereof, and mxth ES of th c‘():&% oundsb ref er fﬁ in a concentr tion up
to 1 % byloweleéPH’P €h 3% dB8°HH 9 h‘é‘r t VGPOTRIRES m evapnoriers, g%, 1ofv
stabilizers axemplel by fitm sntvaddrd, wr dg mmobﬁamnilar diskadeaatyrisptvich ehepzan o

triazoles an 0 r e u f Lup to
20 by el ght PR aes e 1] Bl B RE fladbp e SRR baR or P
i ncl uded in tthe tﬁﬁe?fn@dpgxstrb@tqmmmﬂ nﬁ%smaﬂt@cr@&seu@et phagse w@yfam| ght,

are stearic Memﬁr@%y feniovﬁl @Iﬂﬁ@@:&l hadd ot beSHhRRer&d B8 RN dition of water
N-al kyl st ear am des .and al,so e er pentaerythritol” with long-chain fatty
acids. It¥is V&P%’cPrﬁ%"srgg%I"émtt tf‘é‘ééglh“ﬁ?s of calcium of zinc or of alum num

of stearic acid and al so dialkyl ketones, for exanple di stearyl ket one. The

h duci bl f the Z
D R b B S B BB R R e 1 2
copol yrmers, adndmaler thep e equiliproiny vepar prassutseofugrevhofiiay bptr getater thanf thber s,

films and nol v on over
exi sting pr chglggr;iurgf\éaiogﬁx%ss%% ?ﬁﬁ%@%ﬁﬁ ngph&ﬁ:n lﬁﬁﬁs%nﬁ{ 1 r}@xﬁé@ﬁﬁlk

t her mopl a9t | @SS (PARPEERtITS. SRISyWaN. it rmplow@ﬁdpt%ﬁ@desppcflgléx thy remeyal of he

pol yners are iesfifbnd thué §Red QpBRIylioPSEs dfthePackd @hide @foupr y fine

di spersion. In addition, the invention makes it possible to use
amnonitriles for produ0| ng nylon-6. 30 A :further advantage is the |ight
sel f col or ofThehwoqxhaqmqabcteidomsis ptefaribl;acmied)bmianabfesswww ipgeeesthanf t he
i nvention. lgéﬁqp strat g .t t anpl es
Sanpl e prepar aﬁi ir)fg anaime& s 30 rygidrn ﬁv@ev'{agl %HSAF{EQ d{%@ﬁ rg&n@f sure
of the nofsecumiirradubless then ﬂ)@@ﬂmahﬂumwepmg?swe@farp@pwen zat i on, | s
nmeasured in 1 % strength by weight solution in the case 0 ~ AUG 2002

Step 1 can be carried out in stirred tanks, flow pipes or tank batteries. A two-phase
procedure is preferably carried out using tanks or a reaction column, whereas a
procedure involving a single liquid phase is preferably carried out using a packed

30 flow pipe. The use of a tube bundle reactor, selectively packed, in the first process
step is likewise possible and advantageous, for a two-phase procedure especially, to
improve the heat transfer and to further reduce the axial back-mixing of the
reactants.

35  Usable packing elements include, for example, Raschig rings or Sulzer mixing
elements in order that a narrow residence time distribution may be ensured and in
order that back-mixing may be limited.

In a further embodiment, the reactor of the first step is subjected to a downward flow
40  regime, in which case it is again preferably equipped with packing elements which
limit any axial back-mixing of the reactants. As a result, the ammonia gas liberated
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30  As regards the residence time of the synthesis mixture in the first step, there are no
restrictions whatsoever; however, it is generally set within the range from about 10
minutes to about 10 hours, preferably within the range from about 10 minutes to
about 6 hours.

35 Although there are no restrictions whatsoever concerning the degree of conversion
of nitrile groups in step 1 either, economic reasons especially dictate that the
conversion of nitrile groups in step 1 be generally not less than about 70 mol%,
preferably at least about 95 mol%, and especially within the range from about 97 to
about 99 mol%, based in each case on the moles of aminonitrile used.

40
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25 pure anatase catalyst is used. If the aminonitrile used contains impurities, for

example from 1 to 3% by weight of impurities, preference is given to using a
titanium dioxide catalyst comprising a mixture of anatase and rutile. Preferably, the
proportion of anatase is within the range from 70 to 80% by weight and the
proportion of rutile within the range from 20 to 30% by weight. Particularly
30  preferably, in this case, a titanium dioxide catalyst composed of about 70% by
weight of anatase and about 30% by weight of rutile is used. The catalyst preferably
has a pore volume of from 0.1 to 5 ml/g, particularly preferably from 0.2 to 0.5 ml/g.
The average pore diameter is preferably within the range from 0.005 to 0.1 mm,
particularly preferably within the range from 0.01 to 0.06 mm. If highly viscous
35 products are used, the average pore diameter should be large. The cutting hardness is
preferably greater than 20 N, particularly preferably > 25 N. The BET surface area is
preferably more than 40 m?%g, particularly preferably more than 100 m%g. If the
BET surface area is smaller, the bed volume should be appropriately higher to
ensure adequate catalyst activity. Particularly preferred catalysts have the following
40  properties: 100% of anatase; 0.3 ml/g pore volume; 0.02 mm average pore diameter;
32 N cutting hardness; 116 m%g BET surface area or 84% by weight of anatase;
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5. A.process as clainmed in any of clains 1 to 4, wherein the thernoplastic
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phase or a mixture of solid and liquid phase and also a gaseous phase are obtained.

In this embodiment, the liquid or solid phase or the mixture of liquid and solid phase

corresponds to the product mixture, whereas the gaseous phase is separated off. As

part of this step, the gaseous phase can be separated from the liquid or solid phase or

35 from the mixture of solid or liquid phase at once, or the synthesis mixture forming

within this step can be present in two-phase form: liquid/gaseous, solid/gaseous or
liquid-solid/gaseous.

The pressure can be adjusted at a preselected temperature so that the pressure is
40 smaller than the equilibrium vapor pressure of ammonia, but greater than the equili-
brium vapor pressure of the other components in the synthesis mixture at the given
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The apparatus/reactors usable in this step can be identical with those of step 1, as

discussed above.

10
The residence time of this step is likewise not subject to any restrictions, but
economic reasons generally dictate a range from about 10 minutes to about 10
hours, preferably from about 60 to about 8 hours, particularly preferably from about
60 minutes to about 6 hours.

15
The product mixture obtained in step 3 can be further procurred as described below.

In a preferred embodiment, the product mixture of step 3 is subjected to a
postcondensation in a fourth step at temperatures from about 200 to about 350°C,

20  preferably at temperatures from about 220 to 300°C, especially from about 240 to
270°C. Step 4 is carried out at a pressure which is below the pressure of step 3 and is
preferably within the range from about 5 to 1000 x 10° Pa, more preferably within
the range from about 10 to about 300 x 10° Pa. In the context of this step, the tem-
perature and pressure are selected so as to obtain a second gas phase and a second

25 liquid or solid phase or a mixture of second liquid and second solid phase which
each comprise the polyamide.

According to the invention, the reaction of the reaction mixture in the fourth step
can likewise be carried out in the presence of newly added thermoplastic polymers.

30  Depending on the melting point, the thermoplastic polymers are transferred into the
liquid phase at temperatures within the range from 50 to 300°C, preferably within
the range from 80 to 290°C. Stirred tanks are suitable here as feed tanks, for
example. The solution is then preferably heated to the required reaction temperature
of the fourth process step and then mixed together with the liquid or the solid phase

35 of the mixture of solid and liquid phase of the reaction effluent from the third or
second reaction step. Mixing elements may be used to further the mixing of the
components. In another embodiment, the thermoplastic polymers, in liquid or solid
form, are introduced into the fourth step reactor separately from the product effluent
of the third step and mixed therein, for example with the aid of a stirrer.

40
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assumes a value within the range from about 1.6 to about 3.5.

10 Ina preferred embodiment, any water present in the liquid phase can be expelled by
means of an inert gas such as nitrogen.

The residence time of the reaction mixture in step 4 depends especially on the
desired relative viscosity, the temperature, the pressure and the amount of water
15 added in step 3.

If step 3 is operated as a single-phase regime, the product line between step 3 and

step 4 may optionally contain packing elements, for example Raschig rings or

Sulzer mixing elements, which allow a controlled expansion of the synthesis
20  mixture in the gas phase.

The fourth step too can be operated with the catalyst of the invention. It was found
that the use of the catalyst in process step 4 will improve the molecular weight
buildup especially when the relative viscosity of the effluent from the third or - in

25  the case of the three-step procedure - second step is less than RV = 1.6 - and/or the
molar nitrile group and acid amide content in the polymer is greater than 1%, each
based on the number of moles of aminonitrile used.

In a further embodiment of the invention, step 3 may be dispensed with and the
30  polyamide produced by carrying out steps (1), (2) and (4).

The above-described processes, i.e., the sequence according to the invention of steps
(1) to (3) or (1), (2) and (4) or (1) to (4), can be carried out batchwise, i.e., in succes-
sion in a single reactor, or continuously, i.e., simultaneously in successive reactors.

35 It is also possible, of course, to carry out some of these steps, for example steps (1)
and (2), continuously and the remaining step(s) batchwise.

In a further preferred embodiment of the present invention, at least one of the gas
phases obtained in the respective steps can be recycled into at least one of the

40  preceding steps.
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According to the invention, all the steps where polymers are present must be carried

10 out with thorough mixing of the polymers and monomers ensured. In steps 2 and 4
especially, the use of apparatus, for example stirrers, which ensures pronounced
shearing of the reaction mixture is particularly preferred. -

Furthermore, in the context of the process of the invention, it is also possible to

15 carry out a chain lengthening or branching or a combination thereof. For this
purpose, polymer branching or chain-lengthening substances known to a person
skilled in the art are added in the individual steps. These substances are preferably
added in step 3 or 4.

20  Usable substances are:

Trifunctional amines or carboxylic acids as branching agents or crosslinkers.
Examples of suitable at least trifunctional amines or carboxylic acids are described
in EP-A-0 345 648. The at least trifunctional amines have at least three amino
25 groups which are capable of reaction with carboxylic acid groups. They preferably
do not have any carboxylic acid groups. The at least trifunctional carboxylic acids
have at least three carboxylic acid groups which are capable of reaction with amines
and which can also be present, for example, in the form of their derivatives, such as
esters. The carboxylic acids preferably do not contain any amino groups capable of
30 reaction with carboxylic acid groups. Examples of suitable carboxylic acids are
trimesic acid, trimerized fatty acids, prepared for example from oleic acid and
having from 50 to 60 carbon atoms, naphthalenepolycarboxylic acids, such as
naphthalene-1,3,5,7-tetracarboxylic acid. The carboxylic acids are preferably
defined organic compounds and not polymeric compounds.
35
Examples of amines having at least 3 amino groups are nitrilotrialkylamine,
especially nitrilotriethaneamine, dialkylenetriamines, especially diethylenetriamine,
trialkylenetetramines and tetraalkylenepentamines, the alkylene moieties preferably
being ethylene moieties. Furthermore, dendrimers can be used as amines.
40 Dendrimers preferably have the general formula I



1 10 10 10 #9109 ()- )!rP 3(10% ()- #$ 109 ()-!0 f109KKE ()- !

f 109KK&' () - qM-MVWMWN} [ 9MP1 1 10! S10%: ()- @) S10% ; & ()- @ S109%& ) -A@ ko0
S109& () - @ 109& ()- "' | 109%& () - N6NLNWAr NXxNNWUBMPL 1

Ih@H0% (& ()- @ 10%8&&' () -1 SO10%& ()-1442109%& ()-f!110%& ()-flw

S10% 1 & () - @\INNNNNNNNg\Q: 1 'h@#lO% 10 10 10F 3109% ()-3

/10%&' Y&Al 109& il 1S QO "S}H 9\ 1
()- () ORI Rt WURHOMNCUFY S [9) F

1 10%b% () -1 1 1098

10%-&' ()-yl 10% & ()-1 (0% & ()-" " SYEh TUVVPVE X\ oF 1

1°010% & ()-!*& 10M&e()-! Y ma0%&: ()-g' " & 10%& ()-'" & 109%& ()- & 10% ?& ()-P

VABXOOXXXXXYb @
R is H or -(CH,),-NR',, where

10

R'is H or -(CH,),-NR?%,, where
R?is H or -(CH,),-NR>,, where

R’ is H or -(CH,),-NH,,
n is an integer from 2 to 6, and
X is an integer from 2 to 14.

20  Preferably, nis 3 or 4, especially 3, and x is an integer from 2 to 6, preferably from 2
to 4, especially 2. The radicals R can also have the stated meanings independently of
one another. Preferably, R is a hydrogen atom or a -(CH,),-NH, radical.

Suitable carboxylic acids are those having from 3 to 10 carboxylic acid groups,

25 preferably 3 or 4 carboxylic acid groups. Preferred carboxylic acids are those having
aromatic and/or heterocyclic nuclei. Examples are benzyl, naphthyl, anthracene,
biphenyl, triphenyl radicals or heterocycles such as pyridine, bipyridine, pyrrole,
indole, furan, thiophene, purine, quinoline, phenanthrene, porphyrin, phthalocyanin,
naphthalocyanin. Preference is given to 3,5,3',5-biphenyltetracarboxylic acid-

30  phthalocyanine, naphthalocyanine, 3,5,5',5'-biphenyltetracarboxylic acid, 1,3,5,7-
naphthalenetetracarboxylic acid, 2,4,6-pyridinetricarboxylic acid, 3,5,3',5'-bipyrid-
yltetracarboxylic acid, 3,5,3',5'-benzophenonetetracarboxylic acid, 1,3,6,8-
acridinetetracarboxylic acid, particularly preferably 1,3,5-benzenetricarboxylic acid
(trimesic acid) and 1,2,4,5-benzenetetracarboxylic acid. Such compounds are

35 commercially available or can be prepared by the process described in DE-A-43 12
182. If ortho-substituted aromatic compounds are used, imide formation is
preferably prevented through the choice of suitable reaction temperatures,

These substances are at least trifunctional, preferably at least tetrafunctional. The
40 number of functional groups can be from 3 to 16, preferably from 4 to 10,
particularly preferably from 4 to 8. The processes of the invention are carried out
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10 The substances are present in an amount from 1 to 50 mmol/g of polyamide,
preferably from 1 to 35, particularly preferably from 1 to 20, pmol/g of polyamide.
The substances are preferably present in an amount from 3 to 150, particularly
preferably from 5 to 100, especially from 10 to 70, mmol of equivalents/g of
polyamide. The equivalents are based on the number of functional amino groups or
15 carboxylic acid groups.

Difunctional carboxylic acids or difunctional amines are used as chain lengtheners.
These have 2 carboxylic acid groups which can be reacted with amino groups, or 2
amino groups which can be reacted with carboxylic acids. The difunctional
20 carboxylic acids or amines, as well as the carboxylic acid groups or amino groups,
do not contain any further functional groups capable of reaction with amino groups
or carboxylic acid groups. Preferably, they do not contain any further functional
groups. Examples of suitable difunctional amines are those which form salts with
difunctional carboxylic acids. They can be linear aliphatic, such as C, -
25 alkylenediamine, preferably C, -alkylenediamine, for example hexylenediamine.
They can also be cycloaliphatic. Examples are isophoronediamine, dicycycan,
laromine. Branched aliphatic diamines are likewise usable, an example being
Vestamin TMD (trimethylhexamethylenediamine, from Hiils AG). In addition, they
can be diamines. Entire amines can each be substituted by C, ,,-alkyl, preferably C,.
30 ,-alkyl, radicals on the carbon skeleton.

Difunctional carboxylic acids are for example those which form salts with
difunctional diamines. They can be linear aliphatic dicarboxylic acids, which are
preferably C, ,,-dicarboxylic acids. Examples are adipic acid, azelaic acid, sebacic
35  acid, suberic acid. They can also be aromatic. Examples are isophthalic acid,
terephthalic acid, naphthalenedicarboxylic acid, as well as dimerized fatty acids.

The difunctional basic building blocks are preferably used in amounts from 1 to 55,
particularly preferably from 1 to 30, especially from 1 to 15, mm/g of polyamide.

40
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discharged from the reaction vessel in a conventional manner, for example by means

of a pump. Subsequently, the polyamide obtained can be worked up according to

10 conventional methods, as described for example in DE-A 43 21 683 (page 3 line 54

to page 4 line 3) at length.

In a preferred embodiment, the level of cyclic dimer in the nylon-6 obtained
according to the invention can be further reduced by extracting the polyamide first

15 with an aqueous solution of caprolactam and then with water and/or subjecting it to
a gas phase extraction (described in EP-A-0 284 968, for example). The low
molecular weight constituents obtained in this aftertreatment, such as caprolactam,
linear caprolactam oligomer and cyclic caprolactam oligomer, can be recycled into
the first and/or second and/or third step.

20
The starting mixture and the synthesis mixture can be admixed in all steps with
chain regulators such as aliphatic and aromatic carboxylic and dicarboxylic acids
and catalysts such as oxygen-containing phosphorus compounds in amounts within
the range from 0.01 to 5% by weight, preferably within the range from 0.2 to 3% by

25 weight, based on the amount of polyamide-forming monomers and aminonitriles
used. Suitable chain regulators include, for example, propionic acid, acetic acid,
benzoic acid, terephthalic acid and triacetonediamine.

Additives and fillers such as pigments, dyes and stabilizers are generally added to
30 the synthesis mixture prior to pelletization, preferably in the second, third and fourth

step. Particular preference is given to using fillers and additives whenever the

synthesis or polymer mixture will not encounter fixed bed catalysts in the rest of the

processing. One or more impact-modified rubbers may be present in the

compositions as additives in amounts from 0 to 40% by weight, preferably from 1 to
35 30% by weight, based on the entire composition.

It is possible to use, for example, customary impact modifiers which are suitable for
polyamides and/or polyarylene ethers.

40 Rubbers which enhance the toughness of polyamides generally have two essential
features: they have an elastomeric portion which has a glass transition temperature
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urethane and oxazoline groups.
Examples of rubbers which enhance the toughness of the blends include:

EP and EPDM rubbers grafted with the above functional groups. Suitable grafting
reagents include for example maleic anhydride, itaconic acid, acrylic acid, glycidyl
15 acrylate and glycidyl methacrylate.

These monomers can be grafted onto the polymer in the melt or in solution, in the
presence or absence of a free-radical initiator such as cumene hydroperoxide.

20  The copolymers of a-olefins described under the polymers, including especially the
ethylene copolymers, may also be used as rubbers instead of polymers A and be
mixed as such into the compositions of the invention.

A further group of suitable elastomers are core-shell graft rubbers. These are graft
25 rubbers which are produced in emulsion and which have at least one hard and one
soft constituent. A hard constituent is customarily a polymer having a glass
transition temperature of at least 25°C, while a soft constituent is a polymer having a
glass transition temperature of not more than 0°C. These products have a structure
made up of a core and at least one shell, the structure being the result of the order in
30 which the monomers are added. The soft constituents are generally derived from
butadiene, isoprene, alkyl acrylates, alkyl methacrylates or siloxanes and optionally
further comonomers. Suitable siloxane cores can be prepared for example starting
from cyclic oligomeric octamethyltetrasiloxane or tetravinyltetramethyltetra-
siloxane. These can be for example reacted with fy-mercapto-
35 propylmethyldimethoxysilane in a ring-opening cationic polymerization, preferably
in the presence of sulfonic acids, to form the soft siloxane cores. The siloxanes can
also be crosslinked by, for example, conducting the polymerization reaction in the
presence of silanes having hydrolyzable groups such as halogen or alkoxy groups
such as tetraethoxysilane, methyltrimethoxysilane or phenyltrimethoxysilane.
40  Suitable comonomers here include for example styrene, acrylonitrile and
crosslinking or grafting monomers having more than one polymerizable double
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1098 () - -~ 9'figat 1508@hell and Mot le@stooneORamha: ard khedl She GaamporitiondORintdoBHe () - ab
@11 & 10% &k sudh dO%BHHy),- AEvbkORE &6id) aci bl ufife, (kid AR, acid imide,
carboxylic esters, amino, hydroxyl, epoxy, oxazoline, urethane, urea, lactam or
halobenzyl groups is here preferably effected by the addition of suitably
15 functionalized monomers during the polymerization of the last shell. Suitable
functionalized monomers include for example maleic acid, maleic anhydride, mono-
or diesters of maleic acid, tert-butyl (meth)acrylate, acrylic acid, glycidyl
(meth)acrylate and vinyloxazoline. The proportion of monomers having functional
groups is generally within the range from 0.1 to 25% by weight, preferably within
20  the range from 0.25 to 15% by weight, based on the total weight of the core-shell
graft rubber. The weight ratio of soft to hard constituents is generally within the
range from 1:9 to 9:1, preferably within the range from 3:7 to 8:2.

Such rubbers, which enhance the toughness of polyamides, are known per se and de-
25 scribed in EP-A-0 208 187 for example.

A further group of suitable impact modifiers are thermoplastic polyester elastomers.
Polyester elastomers are segmented copolyetheresters containing long-chain
segments, generally derived from poly(alkylene) ether glycols, and short-chain

30  segments, derived from low molecular weight diols and dicarboxylic acids. Such
products are known per se and are described in the literature, for example in US
3,651,014, Corresponding products are also commercially available under the names
of Hytrel® (Du Pont), Arnitel® (Akzo) and Pelprene® (Toyobo Co. Ltd.).

35 It will be appreciated that it is also possible to use mixtures of different rubbers.

As further additives there may be mentioned for example processing aids, stabilizers
and oxidation retardants, agents against thermal decomposition and decomposition
by ultraviolet light, lubricating and demolding agents, flame retardants, dyes and

40  pigments and plasticizers. The proportion thereof is generally up to 40%, preferably
up to 15%, by weight, based on the total weight of the composition.
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1 10%M& (yidte pigments such as zinc oxide, zinc sulfide, lead white (2 PbCO,, Pb(OH),),
lithopone, antimony white and titanium dioxide. Of the two most common crystal
polymorphs (rutile and anatase) of titanium dioxide, the rutile form is preferred for
15 use as white pigment for the molding compositions of the invention.

Black pigments which can be used according to the invention are iron oxide black
(Fe,0,), spinel black (Cu(CrFe),0,), manganese black (mixture of manganese
dioxide, silicon dioxide and iron oxide), cobalt black and antimony black and also,

20 particularly preferably, carbon black, which is usually used in the form of furnace or
gas black (see G. Benzing, Pigmente fiir Anstrichmittel, Expert-Verlag (1988), p.
78ff).

It will be appreciated that inorganic color pigments such as chromium oxide green
25 or organic color pigments such as azo pigments and phthalocyanines can be used ac-
cording to the invention to obtain certain hues. Such pigments are generally

commercially available.

It can further be of advantage to use the abovementioned pigments or dyes in a mix-
30 ture, for example carbon black with copper phthalocyanines, since this generally
facilitates the dispersion of color in the thermoplastic.

Oxidation retardants and thermal stabilizers which can be added to the thermoplastic
compositions of the invention include for example halides of metals of group I of
35 the periodic table, e.g., sodium halides, potassium halides, lithium halides,
optionally in conjunction with copper(I) halides, for example chlorides, bromides or
iodides. The halides, especially of copper, may also contain electron-rich p-ligands.
Examples of such copper complexes are copper halide complexes with
triphenylphosphine, for example. It is further possible to use zinc fluoride and zinc
40 chloride. Other possibilities are sterically hindered phenols, hydroquinones,
substituted representatives of this group, secondary aromatic amines, optionally in
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weight.

Lubricating and demolding agents, which are generally included in the
thermoplastic material in amounts of up to 1% by weight, are stearic acid, stearyl
15 alcohol, alkyl stearates and N-alkylstearamides and also esters of pentaerythritol
with long-chain fatty acids. It is also possible to use salts of calcium, of zinc or of
aluminum of stearic acid and also dialkyl ketones, for example distearyl ketone.

The present invention further provides a polyamide producible by one of the
20  processes.

The novel mixtures of polyamides, especially nylon-6 and its copolymers, and
thermoplastic polymers can be used for producing fibers, films and moldings.

25 The advantages of the process of the invention over existing processes are, inter alia,
that the chain length of the thermoplastic polymers is only minimally shortened, if at
all, and the polymers are present in the compositions in a state of very fine
dispersion. In addition, the invention makes it possible to use aminonitriles for

‘ producing nylon-6.

30
A further advantage is the light self-color of the compositions which are obtainable
by the process of the invention.

The Examples which follow illustrate the invention.
35

Examples

Sample preparation and analysis

40 The relative viscosity (RV), a measure of the molecular weight buildup and the
degree of polymerization, is measured in 1% strength by weight solution in the case
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10 The amino and carboxyl end group contents (AEG and CEG, respectively) are deter-
mined on extracted polycaprolactam by an acidimetric titration. The amino groups
are titrated with perchloric acid in 70:30 (parts by weight) phenol/methanol as
solvent. The carboxyl end groups were titrated with potassium hydroxide solution in
benzyl alcohol as solvent.

15
For extraction, 100 parts by weight of polycaprolactam are stirred with 400 parts by
weight of demineralized water at 100°C for 32 hours under reflux and, after removal
of the water, dried gently, i.e., without postcondensation, at 100°C under reduced
pressure for 20 hours.

20
All the experiments were carried out in a multistage process apparatus. The first
stage with an empty volume of 1 liter and an internal length of 1000 mm was
completely packed with Raschig ring packing elements (3 mm in diameter, 3 mm in
length) or with titanium dioxide granules. The granules (type S 150 from Finnti)

25 were 100% TiO, in the anatase form and had a strand length within the range from 2
to 14 mm, a strand thickness of about 4 mm and a specific surface area of more than
100 m%*/g. The second stage used was a 2 liter separating tank. The third stage was a
flow pipe (capacity 11, length 1000 mm) packed with Raschig rings (6 mm in
diameter, 6 mm in length) or with the above-described TiO, granules. The fourth

30 stage was in turn a separating tank (capacity 21) from which the polymer melt
produced was removed in strand form with the aid of a gear pump.

The process apparatus was operated both with stages 1, 2 and 4 (Examples 4, 5 and
6) and with stages 1, 2, 3 and 4 (Examples 1, 2 and 3). The thermoplastic polymers

35  were introduced into the reaction mixture prior to the 4th stage. The comparative
products or examples were prepared by producing polymers from ACN under the
same process conditions, or using the same process parameters, without
thermoplastic polymers.

40  Tabular representation of examples
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Thermoplastic polymers used

10
PS: polyarylene ether sulfone having repeat units of the formula I,,
characterized by a viscosity number of 48 ml/g, for example Ultrason
S 1010 from BASF.

15 SAN: poly(styrene-co-acrylonitrile), characterized by an acrylonitrile
content of 25% by weight and a viscosity number of 80 ml/g
(measured on 0.5% strength by weight solution in
dimethylformamide at 25°C).
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2) further reacting the reaction mixture at a temperature from 150 to
400°C and a pressure which is lower than the pressure in step 1, the temperature
and pressure being selected so as to obtain a first gas phase and a first liquid or a
first solid phase or a mixture of first solid and first liquid phase and the first gas
phase is separated from the first liquid or the first solid phase or the mixture of

first liquid and first solid phase, and

(3) admixing the first liquid or the first solid phase or the mixture of first
liquid and first solid phase with a gaseous or liquid phase comprising water at a
temperature from 150 to 370°C and a pressure from 0.1 to 30 x 10° Pa to obtain

the polymer blend,

wherein in one or more of the steps the thermoplastic polymers and optionally further
polyamide-forming monomers are added, wherein the reaction in steps 1, 2 and/or 3 is
carried out in the presence of a Bronsted acid catalyst selected from a beta-zeolite

catalyst, a sheet-silicate catalyst or a titanium dioxide catalyst comprising from 70 to
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the presence of a Bronsted acid catalyst selected from a beta-zeolite catalyst, a
sheet-silicate catalyst or a titanium dioxide catalyst comprising from 70 to 100%
by weight of anatase and from 0 to 30% by weight of rutile and in which up to

40% by weight of the titanium dioxide may be replaced by tungsten oxide.

4. A process as claimed in any of claims 1 to 3, wherein aminonitriles account in total for

from 30 to 100% by weight of the polyamide-forming monomers.

5. A process as claimed in any of claims 1 to 4, wherein the thermoplastic polymer
content of the reaction mixture is from 1 to 75% by weight, based on the entire

reaction mixture.

6. A process as claimed in any of claims 1 to 5, wherein the aminonitrile used is an
aminoalkyl nitrile having an alkylene moiety (-CHa-) of from 4 to 12 carbon atoms or

an aminoalkylary! nitrile having from 8 to 13 carbon atoms.



