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whi chgeneral ly varies from 10 mn to-gp g,& rrately 2 h. The - prepol yrer
obt ai-neg aprepdiftioR M af dd Pdckie RIAGE et Be TRdx &hﬂ&{i dmife b EMEERA s Mé&ﬁ@&:
'[err] -and &f¥euse diddipater & Nexambtbyigrieadiarsihe.addi t i on of the reagent or of a .
m xture of o ’g g@gmnsréaqtpuw vesietde Jriitries muni dop bitatew etemajetery spus Koarivelavhas diaznte

Vi SCosi. ty hatse: h it | r.epane repoI ynmer
cont &i: njgng end_g,g-| UG dhe amﬁty%?te "é"é“s"é"n‘tstafﬁ’rsdyﬁo . {:ﬁea%amae% cﬂ%a'[) the

preparati on ofte a\énrngoehwgué a(zsnt:ausauagnsamhogrdampmevw sdy Nar e essentl ally of -
t he -carboxyl i e—aorlmrqdylpéhexﬁméthmeodumthecnistajtisée(ﬂOGJg {895 mgledue to secondary

| reactlons are’LC e’”qul ferr r case urln .t he -
reactiog of ol éé"% i S;;g e Sl zﬁw Hhhahe
StUhl OMBripol 3b10 rsgep aaaéepo.asOo !%ewn&.en@ eyarg kI NG
a smhall--pr opoL¥mokionfestoagitde perd 1S re erable, or: even -
POSSI: bly excedd prélévpri’@ Qs@émldhmomlp P%trid &@d "@ &Qﬁ @?a'&bfﬁ‘a?/?ﬁhgmas
Y (W g?opﬁfﬂ rf’gtfe’l %ﬁh J%gm ag k&%ﬂoﬁ fE op luth"n d-acige Qireére, Bt I neATs &t e
~ chenicall y Less oA taita Bse ¥ 30 acaeahtémyreﬁe BN AR uP
~ carried; ourteubyatt:dsmrame BH lsur td&ir&évﬂfmﬂﬁttdem réc@Beinignt. LeRita 20°Clebde 8,40

> sti rrer-of etichrespernd ?rérq.twté PHDMS. duagtideda $t echlgmémdldémmeémlds@éavde@dmonher

inthe, I‘tee‘f'?"F °FH° é”*@?’n?'bf“eg:? However .
b | aMH4EQ Hait SEa renfermant | S
oo e Iay'im‘%i.dbe P CHCAR R B Tl
does N -;cmsﬁuac@ogamabgant Lower ng.. of e tenpera- ture of € nass. : -
|nd|cated above, one of the advantages of this second process conslsts |n_

the very open choice of t g BeoEaRs. 15 Thus, it is
4 ’pe"{qr.?o S -

u amr
pOSSI b l e t atdh ﬁb@?\'péiﬁ obtentlon de ces copolyamldes est le suivant:
—on opére dans un autoclave en acier inox agité et équipé pour travailler j Jusqu '3 300°C sous 25

bars,
S ~— on mtrodult 3 froid dans Iapparetl les réactifs qui sont:
© 80 soit ( le sel N en solution aqueuse & 50% '
' _ (+ I'hexaméthyléne diamine en solution aqueuse a 30%
- procédé a " {+l'acide dimére pesé a la stoechiométrie

{+ le limiteur de chaines (soit excés d'acide dimére, '
( soit acide acétique en solution aqueuse):




d| plc acrud d| meric acid and hexanet hyl enedi am ne, the Latter product
being in a deflcrt of at least 5% and pre- ferably of approxr n‘a‘ﬂ‘ely 5to
P0% by weight relative to the quantity theoretically requiired to obtain the

pf Mrexamet hyl enedi ani ne, the dineric acyberedé ge hexanet hyl enedi amine in a

fleficit of at |east 5% and pref- erably of 5 to 20% by -wei ght as above. 25

A variant whi®f is advar &8 ?'0'1 dotra dercetie dead!xemoient of view consists in
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br epari ng, |np,@cégérbst s "“‘
h -t enperature 12- bgt

%sﬂﬂﬁ’ﬁc ‘én addi ng nol ten
Ipbtained. It !f preasiemayogess. Cneatteint 20 dars dwipidsiér©n

he first pr(fplz‘g‘:‘?sa
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Hi meric acid an - ""%ipmﬁ%éﬁzu 388, sepsfybere de varsundiean of

nexanet hy| ©neaempéradiiene g acll pa

Oroups to be ufsPde§t’efEt gment 3 ljgay.( t e of rocess whi ch

consi sts inm pref—-_p@erspag

be achi eved S?s%{ddrng a solvent whi.ch has a number_of .properties to the
re'&c’tron @ xture.. 20 ‘4 - ¢According to- this process it will, be
espeC| al Iy advant ageﬁnhs=t—e I&f aLt -wi'th a reaction nmixture essentially
isi'sting of adi pirc--aci & di meric acid and hexarret hy- . Lenedi ami ne*.or of
he correspondi ng sel S th; eof | the contents of the anmino and the ™

'?carboxyl i gs aci d- gr ops, uleg SK/ %nt by .nore than-5% and. .
_‘preferably by nore thaeo tra B,ee,s dyen g "Oyed must be i.nert" tovvards the

I 13 base reagentslesnrmietrewalgicupbiients (HG isbrit CibtdrMined LMt (doSdds -
properties th F%'S? de @b?mtnhala't d'ire dobitibn de ppigindre &hﬁm%n@gﬁﬁ%y%%%ﬁg)ue ™

i di f i catl on T GRE do rinded g"%‘fz%‘mmw F'fkgg E‘%I gfe?m'tre-ma '#3&\?6

"b0|t|ng poi nt ‘between [err] and err

N- et hyl pyrroLi done Led to partlcularly advantageous re- sults Thls IS
generallysenployed The prepol ynmer thus obtained: is - then converted by 10
eating - to a tenperature between:[err] and [err] durlng which the middle
art of the solvent is renmoved by distil- lation. The resi duaL amounts of
,olvent may be renoved at the end of this phase by subjecting to vacuum 15
It s self-evident that” in aLlL t he processes des- cribed here, according to
.he inverf?ion, the conposi tion of the starting reagents may al so contain

wentr onal" pol yam des. "These additives are, in par- 20 ‘ticular,

- xénple “Gcetic acid, nucleatlng agents and stabi lizers of different: types.
Thé use of conposi tions which contain, in addi- tion to the three essenti al
~|constituents, mnor quanti- 25 ties of ot her pol yam de producing reagents,

ether they are di aci ds, di anines,:‘am no-acids or |lactams, w k|l not
constitut®® a departure from the invention. - 14 - The procésses
accordi'ng to the invention enabl e honpgeneous copolyantdes whi ch have an
i mproved erxrbrIrty, a hlgh toughness related to a good re5|stance to

hydroly-
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perfectly honogeneous, they have inproved transparency propertl%k and may
be enpl oyed according to conventional techniques of injection, extrusion or
fijre extrusion to give shaped objects: articles, filns or threads of very

hi\gh- uniformty. 10 - "~ The folp op2®m4e8anpl es enabl e the invention
to be illustrated. Exanple | Preparation of the salt of the dineric acid
and the hexa{ 15 ethy ened arfi ne-as an € ston]in _an aqfieous SDIUTIPn of
hexamet hyl engdi ani ngxafli patg, (A 3 i tdh EndlAP S 1L Or £ pped dM bheal o |
stirrer ‘and. fmi nt a| & _swap‘@ ige BBighe i DY@ BB ST PN |
w th: 20 S ciit al I') ng “kexanet hyl Il amyne adi paje (N spalt):1834.6
g (3.185 nol gs); 1d{§°|on|ze' water: 1 .:”_e mxture s st{rred|at]
[err] until the B @M |is:chryl etely disd@Ved w5 n o o« The| kol puilng
are then int odugealg?.'c ysta Sig DRRERNY age(ﬁ am me“’@ 1] S (:;D 2K mlﬁe);
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each a high mass terrperature of [err]. The distillation is siqpped I n
Jprder to carry out the honogenization phase . - 17- Lasting

m nut es- at
err] mass tenperature, at a steam pres- s_ure. of P bars.” The apparat us, i's
ecerrpressed to at rmspherl C pres- surev\g\@?1 g0 mnutes, maintaining the
en_yeratu_re at [err]. The pol ymer has been kept stirred since the
1i ne when the teEéPmﬂ%?@’r ZﬁhéH.n%!ng e%&;éwédl ROr RR, 2T st PwAiillubtedn dedl pSparaticdcet

i 80C, at  at %F esr;@s e s "P 'f-‘a joexw‘ qwmrem:gat:n% got fesure de-
)ressur.e (2- 648aVIS ,@gl ,g ﬁ?%‘; it cireé portee
proper ti es of omBe pol 'yners obt a| ned are f : RSeTa5Te deryRS @
el ting p0| nt (mLps ex@mpiea @Ap aanormr[anmupse ai'océdél mnaﬁdlyenndars € 00 bérA@t (nﬁs dobtéair des

er e det.erin: nERP %EHF? féfves fscide radipigue rat cFaside| dimpreeder fraqtioe rmdldirel emtaecpundero 5
'_ 1 r OgenPs The ' isx%pu le¥ bécﬂis b? '2?.32%5629% {jernt Qt?ed L @ndstlons d homogén?nsa%on insuf-

m cr els Oho-Shdabiek @bhiduilent. égalemént)! def! Qopo!vamld'es Haction re en adlplq e > 0,5 non homo-
totgénesolutlonflowtlrreto_:pure solvent flowt ¢2

oncentration in.g/d:The NH2 group contents wer e determ ned by the 25
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n du complé t -
PROPERTY ES: ' OFt eEmEthyRe\iarinr: COPOL YAM DES plement.

OVOGENI ZAT Rhafges:ArR F U\Iismt éé&l mo:es)dd ati;de adlglque pur PHASE Q: ADI. p| cC
D " ype % CO 5%9 B i R oo o reﬁ diamine— -0 F"
e " . .
) G Appear : ance - . P- soiY 9bRtYe la qm thé cessaire M XTURE: - . -
al t s .. C Dbar S i n- pour réaliser la stoechiométrig. er r [ er r] Y Of /g
N / rreq / t - On charge a froid dans I'autoclave les acides adipique st dimére. o -
g ‘On agj ? Zﬂz min. On réahsedi purges sous)e ‘bars d' azotepgg | 18
: g é asse p ivement 3 150°C.
et ?r ogeneous 26 §rt alors 4 50 et on mtrodunt Ihexgméth %laere fondue eg mm

;; het'er ogeneo0s pafdensuite la masse Asa&tfRfinelle @ 285°C en environ et on ma tlent 1
80 18 . cettg Mpératﬁgrﬁyggmuglors @PH minl Vg d hé)(aﬁr'éfhyléne &6mine fondue (234

D 742 On agite de nouveau A heure 3 280 n ramenant la vitesseggjagitatign-3. 19 Mgen b@moﬂﬁﬁlde _
9 5 30 est releu dartlz If:;a goz F:OSSt pa aitement transparent et dong: homogéne. 0 g
es rac j :
80| 20 60 Tr.aweberogeneous: JBFM soghles s, T 832 36 2 F
» | 0 2‘8:0191°20 90 aLnost - - 248 197 - 0. 997
0. 2 53 hoaneneo o : 0 o 280 20
20 ' ho geneous lf?gigc'?e él"::ﬁf %%?50 70  °  56.8 2 H .
9 3 38 $56° honogeneous : 237 186  1.12 _
8. 41 _ 46 3 2 I '0.812 O Exemple & : 280 20 -~ . 120
omageneous Pglypgndengayign & partir 3igs réact‘rf§' 47 BaseBrar @cidolyse 0. 842 - .0 -
y | e ?Sodramgg dgpf ;;%lnfg%n ?ga:cd ur en vgggf?eP tmps dwrépo!yQ'Gre nAT@Sde avac 9. d;fam de
132 7 2 K et chauffage ar bain d'huile“thermorégulé re mun! dupgpratiogste type ancrg gglante en inox .
on geneous Chaédes ;. 8hexathéthiéne d:arﬁﬁe'%181 841.96@ meles) 0.87 T 0
) 280 20 = aci@adipiquec 208,06 gdﬂr.@O&smﬂﬁ? 206 1 21 - 73
S 2 M 4 :cnde ?mén:engg (0.48%7 mole) ..280 '
; exa ne ramme ur-ajust ,70g (O 334 mole) : '
orrpgeneous 248n c ch 303 t pﬁ ure a te alﬁale r eur 1 g d méth e d|a 20569 -
| Uit Sd‘acide at e et 280 g dacrde ére. O ||ssa é% n intro-
$3.3 64 3 ntbllslam @ Dazote. L'appareil est ensuite mainter@i sous un Iédar Qburant d' az&% Le réabteur est

285°

e 10. Aprés 30 agitation 3 280°C asse 95b ;
'1%2 i 13 ::izléh. ::‘ 3:2\ gh rs en 3 r;g:;‘ 38, agzggf_azrggt ylélne \glamme p qs ggfxgor?fgﬁlfﬁ: o
vt fbuveau 1 heure é de | _

801 18 copdivdnide olhéﬁtﬁésﬁge:ﬂﬁmuﬁr dhlée daddVeau floidk3 ,a scosit 5d§ 3 Tnasse %élgve te

R i s Lesdcaraé:terlg)trques du co;@éyn‘:jére sont leg 8Q@ivant@d) - 180 '
orrfbgen_eous 24‘?:;0“" %“héré%nt jonc de diamétreq3 & GIym o S - 0.963
: .90 di/
y 0 Oh o Sniorocdii b AGAE R S o 205 122
0 point siorf-déterminé c i :
3.9 79.-3 2 T point de cristallisation au refroudl'ss ::nent 186°C: e 58% : 240
onbgeneous 254 209 1 25 71. 4 _64 72 U - 0. 982
) | 0. 240 Hsemelelfeous 257 211 . 1.21

Polyco nsa

5.8 623 ; n et er ni .
e 50 e TS g M REAL R e

" |91 yeol i c . pot awiiques.hydr oxi de in the presence of pheno pht

hase two contents are expressed in milliequiva- |ents per kg (meq/ kg) .
dhples 2C, 2G. 2H, 21, 2J, 2K, 2M 2N, 28, 2R 2T and 2U il l'ustrate the
pr epar ation and sone propertles .
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_ 16" new copolyamdes. It Is observed that at a tem 10 pe:ré ure of
.[err] and a steam pressure of 20 bars, the duration of the ho gfenl zation

“ phase must be increased from approximately 2 hours to approxi mately 4 hours
when the nolar fraction of adi pic acid passes fromO0.65 to 0.98. Exanples
2ANand ‘2B show t hat the pol yam deoEGznrmslS - cess does not enabl e
homogeneous, copol yanm des der| ved fromadipic acid and dineric acid with a

mol ar’ fg actqaﬁ?l“'bféa‘éf . e"ﬁ Sl‘ié‘ﬂ dtre. mynisT 41 agRAtoB CAiYPE AN B R H AR g, chapt- o

2L, 2P, GRENan ngo g e eTiorsal JosaAie AUAEEmbigiTOgeNi zat i on condi tions al so | ead
to non- 20, homgaa&m&yﬁﬁaeiahﬁ&m des79i(1 Be@ mpm)ar fraction of adipic acid >
~ 0.5. 5Exarrpl e 3 Po elddnamaﬁ&Ocm(Q;Mﬁmpteg W th the base reagents operat- 25
i.ng by aci SIS g |s ca r|ed
steel ayad é°"§ﬁ@%@35'abg§a (e °"mg"§ga§b¢de 530 rom
and d kelpHipid !200&1 td uea org @rhh&ﬂé&aﬁ&n FéGIiEaleHénﬂe '
am)um Oii piﬂEK&dTBO bl semmh-aznme goOr dlininen la maiumedartué:hanagsm’ On pdre dsuit I@Whi ch
~is1. 16!_empé¢agggé g75°&gne1 hegtergt malptient 1 heure A cette température. Le viggdstiensgjte étabhgn

(which P T 9 f i% tmﬁ.eewf?ssw%"wa mol es) of
hexangt hyl e_nq&lgﬁm'ngdu °°&g’é'"§%éé§§gf'é :%Fz%;h@; theoreti- 10 o
cal qauantlt-y Teasjistaliefdioh Gu s omisserh@t : 314mcchi omet ry.  The adi pic and the

di:meri c aci-aVissositédhheranea 091 difge col d state, into the autocl ave. The
centents -are stirred. at 15 rpm The autoclave 15 is purged 67times under
a ”'trOﬁmnﬂfcﬁﬁékr&upies&tb@cﬁm%wCH%QEQCWELULM Niegged to [err] The
‘gnts are then stirred at- 50 rpm and npl t en hexanet hyl enedi amine is . _
added i'n-t He Gopelvawidesf sdmesnen homb@neeachasem apide adipisue, rﬂmdlh@e@seﬂaddes Beasr] in -

= T U

intr Qﬁlus 60 HiSRides ¢ S et 0,8 Bt Gsaéﬁﬁrﬁfehfeﬁﬂd paigEdben@
~hour at ppreant bn aiedcissenta fraotpnt rhe!a:reed acidaf adigtique reit B otdonride la Fampé?ﬁnae de isioy aint. de C
. eexiofyemideddéterminge Gaﬁ/\mcé?c“'mﬂét"%d'ﬁéfﬁ'ﬂ@&? B ctqnarvs p%%em pali ratyre def ¢ or e ~

". 5 ar-mi n da exe.
e i '%xs:%%m@mnm,fd}%éﬁ@%%”é% P SR S

meq/ RcdiE dudtention marﬁopbwa sklgn :a?raveEd;EataﬁplceraétéMIpydsa parsminlean
starti ng"lmu thﬁtétdgwem;smré tésp dlt@t md@ngddl’_ s'p sd'iiihee Id@a'QQ F!'dmrq e {‘Q"I ed

_de“g&ytg’é %ﬁ M;gé ézﬁ [ % A m'nlgﬁ' aggfjn 2od|. ?‘es _

| anchor- Pyp ocSJ@é nEla Sevehd t.o.stsl Eé’rﬁftérﬁé\:d or 15 heati ng WI
't en"per aturd eonsur taghiseeh aaulre ldund corﬁmuﬁngemnst-tﬂmsmblhﬂem uraméhaege d’ al:Big g

(1..560 Adipigus daeire dimése ptid hexaméthy! 'nloe ompégurw%?qf re?eﬁﬂ'fs que €§. 4857

'rml ex, h mm&%&wm}ﬁ v m"gld orane A DAty D faoon proaesqive gt relud: 334
o tb coinp bLToA 5 f'ﬁ)°c eg,reef.o Vabbi Sob e iRe e 4 301

d| rrerl Ceazs darg/ & qﬂnaﬁgedu |dmhanarhehuﬁmemtrapom:‘anambumt dé anprasatuivaets; The -

reacgtor .i-s ur gedu ghmslhb onénémtlon wcdméne salamnsmemrq ﬁisrﬁoﬁjbwﬂgf mttnr-'ogen
r s?gﬁd'@f’ .
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