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: much simpler means for determining this homo-

_ geneity consists in observing the transparency state of,

20 on the one hand, a melt with a thickness of approximately

0.2 to 0.5 cm, heated at a temperature of at least, 10°C

above its melting point and, on the other hand, a small-

diameter rod or film obtained from this melt after rapid

cooling, for example by immersion in wa_ter' at ambient

25 temperature. An absolutely transparent rod or film

W indicates perfect homogeneity of the polymer; when the

film is greater in thickness or when the cooling has been

slower , a translucent zone may be the sign of some degree

of crystallinity; a white film incorporating streaks or

30 inclusions (eyes, for example) is the sign of a major

heterogeneity. This homogeneity underlines the fact that

the copolymers in question ‘have thermomechanical

properties which can be readily reproduced, in addition

to good transparency properties. A copolyamide having

35 good flexibility is intended to define a copolyamide

whose flexural modulus is significantly lower than that

of the conventional polyamides such as polyhexamethylene

‘adipamide (nylon 66) or polycaprolactam (nylon 6) and
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20 in which the quantity of short acid is in the range from
70 to 90 mol% are of particular interest because they

have both a high melting point and excellent flexibility.
Several specific procésses which make it possible

to prepare such homogeneous copolyamides are also

25 described in the abovementioned French patent. According
to a first process, the following steps are carried out:

1. prepolymers are prepared in a heterogeneous

medium from a mixture of adipic acid, dimer acid and
hexémethylenediamine or of their correspdnding salts, the

30 quantities of the constituents of the starting mixture
being such that the quantity of adipic acid relative to

the total acids is in the range from 50 to 99 mol% and

that the contents of amino groups and of carboxylic
groups do not differ by more than 5% as an absolute

35 value, the polymerisation react:.on consisting in taking
the starting mixture up to 270°C by heating it in a
gradual and uniform manner over a period of time ranging

from 30 minutes to several hours, at a water vapour

" pressure of between 1.3 and 2.5 MPa, which is the



chemical equilibriumstate corresponding to the start of the follow ng
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between 0,5 and 5 hours, at a tenperatureszof. 5 bet ween 270 and [err]
dnder a water vapour pressure of between 1.3:and 2.5 MPa, during which the

ehu?‘libri staje of the amdification reactions is,not_altered; 3. d,
lastly, a poly€ ﬁ’&éﬁg’it ?gﬁﬂébﬁﬂmi %’aaB%tC%’Gr%P‘P%&’c’b%v‘é‘? ttkﬁes%ﬂﬁ?bg?geous
prepol ymers t hthelBollowbhgaphadei (2p;t he. required copol yam des, the -
pol yconden- sation reagti \ ' ]&ﬁ'l'g | N <@ veni.g I at a
tenperature of bet M@en§268ri§%§6§%r‘$ %if&g mss%g'rsi Eﬂgﬁe‘ggﬁ#gggro%?@ﬁ ower
pressure, for @& peried efnbehweenobr 30and nBtheurs, sty & demparature, of
According to apsewesf R7OCeTHE 2907 f@hdeM AJwateprs vapousaprcddudd ofl .

prepol yners - ar repared jn a,heterqggeneous nediumfroma m xt f adi pic
aci d, dinmsr/ac ﬁeﬂﬁgnhgxaimﬂ%‘grl gngdg&rﬁ'ne Wring VH}EF#‘ E@Pr € ‘B%#Eiﬁ?ﬁ"%l ts,
t he 20 -quastateesfothehamidificatéonsreacthonst ist noy alkened; bei ng

such that the quantityqof I Py [ d | ' ot al ' igad N the
range from50 to 99 ol 6 %ﬁg' {)jh%st%'e %?g?.?ﬁé?d’g?ﬁs?%ﬁﬁ% i?o%é‘gfgén% %%ﬁ
carboxylic groBfs @Bff&P bGOR¥PELt hhhe50hauogenepus) LRJéePg&Jr 2rg | cthus

prepol yneri sat pbtaihedCtined tﬁénﬁéqﬁiﬂgd d::dipply&h?@esi heh?tpcsljmde’rx-t u E g)
to a tenperature, corresponding to fhe bedinni,ng of the fo

in a gradual aR@tdRPf OJF%??rgh‘H’grfbed\M Sagghegdg%?#tilrﬁrke %an%él)#%:gm

m nutes to seveaahemolats; a30temperature of bhetweereclitfatanth BASSE iatt hen

carried out for ' b Oof1 £ AR predsutedt £8 tgr?@ffédll’e of
bet ween 265 angtﬁg%%‘b%ica }éﬁgﬂgét?y, t he %&agé | addit i onrof he

def {cj ent reacFARGing ExCm &0 BUNULRSa tOORGTRTAINIPIES - manner and the
pol yCondgnsati on i s complcoirddnat teneer secbndeprdcded weehe26fobbowingr] at

at nospheric pressure or. at | pressure for a period ranging from 30
mnutes to sevE&raronirs < %ille%tm%ht'

e requi red copol yani des are obt ai ned.
-4- 1. prepolymers are prepared in a heterogeneous

medium from a mixture of adipic acid, dimer acid and
hexamethylenediamine or of their corresponding salts, the

20 quantities of the constituents of the starting mixture

' being such that the quantity of adipic acid relative to
the total acids is in the'range from 50 to 99 mol% and
that the contents of amino groups and of carboxylic

_ groups differ by more than 5% as an abso]_.ute value, the

25 prepolymerisation reaction consisting in taking the _
starting mixture to a temperature corresponding to the
beginning of the following phase (2) in a gradual and
uniform manner, over a period of time ranging from
30 minutes to several hours; ' '

30 2. a homogenisation phase is then carried out for .
a period between 10 minutes and 2 hours at a temperature
of between 265 and 290°C;

3. and, lastly, the gra'dual addition of the
deficient reactaht is carried out in a lconventional

35 manner and the polycondensation is completed at tempera-
tures of.b_etween 260 and 290°C at atmospheric pressure or
at a lower préssure for a period ranging from 30 minutes
to several hours until the required copolyamides are
obtained. | ' “



tastly, according to a third process, copolyners are prepared directly at a
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making use of a fourth process permitting independence:
20 - of the use of an intermediate homogenisation step at a
high temperature, which is liable to lengthen excessively
the time of occupation of industrial reactors and to
result prematurely in some degradation of the copoly-
am:.cles, and
25 - of the use of an organic solvent, the recovery of which
is liable to give rise to additional difficulties.
. According to this fourth process in accordance
| with the abovementioned EP, an unbalanced prepélymer
containing NH, end groups is prepared in a first step from
30 excess hexamethylenediamine and a short acid like adipic
 acid by driving the polycondensation forward by removing
the water present in the reaction mixture by distillation
under an appropriate autogenous pressure, and ‘the pre-
polymer obtained is then reacted, in a second step ¢ With
35 the dmer acid. :
A process in which the dimer acid is added after
' the formation of a polymer of hexamethylenediamine and
adipic acid has already been described in US-A-3,329,633,
but in this prior art the polymer in question is



bal anced, that is to say it contains NH2 and COOH end groups in equival ent
nunbers, and it has been found that this balanced structure produces a

het er ogeneous copoly- anmide after the addition of dinmer acid. 5
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short aci

salt(s) of the above ntlone
hexanmet hyl enedi ailfhi€ acifd¢g) and;.a fatty acid dimer, the quantity of

short acid(s) relative to the total quantity of the acids
20 present being in the rahge from 50 to 99 mol%, the said
process being characterised by the following points:
- in a first step (a), a prepolymer having amino end
‘groups is prepared by reacting, optionally in the
presence of water at the beginning of this step, the
25 compounds consisting:
- (i) either a mixture of the followxng consti- -
— tuents: adipic acid, optionally at least one other short-
chain dicarboxylic acid of a saturated alicyclic or
_ aromatic type, hexamethylenediamine, and a catalyst
'_30 consisting either of a compound (alpha) or of a compound
(beta), (alpha) denoting an inorganic oxyacid or an
organic oxyacid other than a carboxylic acid, in which at
least one of the acid groups,_when~there are several of
these, has an ionisation constant pKa in water at 25°C
35 which does not exceed 4, (beta) denoting an alkali metal
or alkaline-earth metal salt of this acid,
- (ii) or of a mixture of the following consti-
tuents: 'stoichiometric 'salt(s) of the abovementioned
short acid(s) with hexamethylenediamine, free



hexanet hyl enedi am ne and the catal yst defined above, this first step (a)

béi g carried out, without perform ng water distillation in a closed system
of the autoclave type, under the follow ngonditions: 5 - the
dquantity of water initially present, when there is any, in the :
reaction xture, expressed as a percentage by wei ght based on the total
quantity of wat BPXpEethylepedianine andctheapatalystsdabinescabavapy, 10
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reacted with the fatty ackdpdesBed #él o porasiosydrBuvelbhy based on
reaction m xture, "the fol tﬁw ggtggl nt.s §Lng (%bserve e et %per-ation i's
carried out at a tenperat uP8 quantity” olg; ed‘"l’ﬁ‘taﬁ'&. r FRFES Y om
200 to [err], - the operati veactantsyi ddesunotit exceadt 4§®pous pressure
whi ch, dypi ng the period additiqn of it | m ' § $,€ e alq0 t
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pressure (case b) or gradhgptingectedemperature jncpbeyrange from 200
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pressure;gin case ¢) , - Br35BULLARERUS PeRibh! 3% ind WRCH ilsS suffi-
' cient to enable the ‘reaction mixture to reach

the state of chemical equilibrium of the

amidification reactions corresponding to the
beginning of the following step (b):
20 - in a second step (b), the prepolymer obtained is
' reacted with the fatty acid dimer, which is added gradu-
ally to the reaction mixture, the following points being -
observed:
' - the operation is carried out at a temperature
25 situated in the rénge from 200 to 280°C,
- the operation is carried out at an autogenous
U/ pressure which, during the period of addition -
- of the dimer acid, is equal to the prepolymeri-
sation pressure (case a) or is higher than this
30 pressure (case b) or gradually decreases from -
the prepolymerisation pressure to atmospheric
pressure (case c) and which, after the addition
of the dimer acid, decreases gradually to a
_ value which may be atmospheric pressure (in
35 cases a and b) or a pres'éure which is lower
than the latter (in cases a, b and c¢) or
remains equal to atmospheric pressure (in case
C), . | .
- a simultaneous distillation’ of water is



ensured, on the one hand, if desired, during the period of addition of the
di mer ‘acid and, on the other hand, during the period followi ng the addition
of the dinEL acid, 5 - care is.tpken that, at the end of the
period of addjtion of the diner acid, the ratio [err]1l defined bel ow
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complete, is reacted for a period which is
sufficient to produce a copolyamide with the
required vi.scosity, _
20 - the proportions of the various constituents are such
~ that: _ . |
- the quantity of short acid(s) relative to the
combination of short acid(s) + dimer acid ranges from 50
to 99 mol%, | o
25 - the ratio r, of the number of moles of hexa-
methylenediamine employed in step (a), alternative (i),
relative to the total number of moles of short acid(s)
(2 and of dimer acid is equal to 1 or optionally equal to a
value which is higher than the stoichiometry and is .
30 determined so as to introduce into the reaction mixture
' an excess of hexamethylenediamine which makes it possible
to compensate for the loss of this reactant which may
occur in step (b) during the pressure release .
| - the ratio 'r3 of the number of moles of free
35 hexamethylenediamine employed .in step (a), variant (ii),
relative to the number of moles of dimer acid has the
values indicated above for the ratio r,. '
A preferred process according to. the present
invention is that consisting in carrying out steps (&)
40  and _(b)' as defined above as a sequence, but with the



presence of water in the reaction mxture at the begin- ning of step (a),
the quantity of water initially present not exceeding 45% as indicated
above. In the present description, the pr_es¢u_re under 5 di scussion is
al'ways abs@/ute pressure. The "water initially present in the reaction

m xture" is intended to define the water which is initially introduced, in
addition to the BXESANSR Of Water Hih (R t¥eackion mixturetap the begin- |f

appropriate; 10ning brfeswﬁ_e(awedh@ vy Jowathe FA2ELANLY srEseNed in
t he.form of sol uti.on. In&t |sr4§§se, the f,erm "reactants” includes the short
d

di aci d(s), hexaM¥nARSeeAd n@& HEBHS BPLY&: unl ess indi cat ed
ot herwi se, the sub- stardgesthewwpresentr descripeidny sihet cprddsure under

"Resi dual gwat er 'qsi %s%}g : intasfsr ' wat er present at the
begi nni ng 5,of stgﬂ's(%a , meﬁ'ssngwa er_%%%&%g oSt Iee'd_ off until the end
of the add\~tion of th&MA névakerd intialdah maEEPnBasibedMedi Seactienoff
du:i ng t .h;e. af'f” Edi@:lt\ﬁfet"t hq sdi ﬁtﬁtteﬁaéfd, tdtse d&f_ixgé_- ltaié rfaté&ce?zhﬂﬁanti% y ]g)f
water initially .pr.esent,_ - .quan of .water..di.stillegd off until. the,end of.
the addition of WTH&E e %r&duééq,s J*Bb\?lggﬂrglf’ﬂak? g}’l nFEf E@P‘éﬁ'(hﬁ‘&?s
per formed wi t hothe hregutEcm el xifunetinn sttep hga pegplwms hgiRSappropfriates
step, th erio [t i f i | A | £R5€Es W r
distill atq iogn tacktir% a(;:r'te %Hr%dp t%ée_%%lﬁ f_’%f.d?%&si%%% wat ew{?&%%a%ﬁl
and the ratio [&he ﬁ%éF‘bPrfequb‘t&E‘&reIW thigecaggal the termnizeagtantsy | |

al so be equal tanblude ke GBRBEL! MidciWRls), diskdndtiyEhediaind andi |
the end of the q;dltlon f the gl nmer amd,c&r*%eiggpdstto t.he ¢ nt|tl¥ of
wat er present at-FhEFREFH ngndr UPLESE,indifa RENERYHiSR i e oPUPTie
requited vi scosisttandes iimverlded tareddin rthea drypsitpdei.de whi ch has a suffi -
35 . ciagntly high mel bgaSehi YatBrB®: §5PAR0E £Y: RAIHS: BhECLLERETEY! ded
or extruded in a conveni ent nmanner. re precisely, it 1s intended to
define a copol y&f HaLe% PELFRRE 3FsEBSi Pepodnpdagr oFf #HRR @ndi¥ROMsNGhi ch

are defined her giatafrt digs Weari dfsilledWEPOIFES] atlle end %f the addi-
tion of the dimer acid, or, when water has been distilled
off during the addition of the dimer acid, the differ-
20 . ence: quantity of water initially present - quantity of
water distilled off until the end of the addition of the
 dimer acid.
~ It is obvious that, when the step (a) is
performed without the presence of water at the beginning
25 of this step, the period of addition of the dimer acid
will elapse without water distillation taking place and
U _ the quantity of residual water will be nil and the ratio
' r, referred to above will be equal to 1. This ratio will
_ also be equal to 1 when the quantity of water distilled
30 off until the end of the addition of the dimer acid
‘corresponds to the quantity bf_ water pré'sent. at the
beginning of step (a). _ '
' The term "copolyamide of the required viscosj.ty"
is intended to define a copolyamide which has a suffi-
35  ciently high melt viscosity to be capable of being-
injection~-moulded or extruded in a convenient manner. '
More precisely, it is intended to define a copolyamide
with a melt viscosity (measured under conditions which
are defined hereinafter) of at least 1,500 poises and



preferably between 3,000 and 60, 000 poi ses. On the subject of the | oss of
hexanet hyl ene- di anmine, referred to above, this can arise, for exanple,
when the equi prent enpl oyed does not incorpogaie a distillation colum;
under .t hese _condi tions, for given equi pnent and for given charges, sinple
met hods nay Pe used to deternine the. uantité of hexanet hyl enedi am ne

entrained duri ng RERIETARNG he¥wesn 3 $0~P00 peiseBess of this-
reactant to be introducedr nthet subjddt abflGhe 16838CidPNhEk¥mEERYLEne~

reserve the equiyal ence between e agi no grouyps _and_the carboxyl —groups
\a,hi ch react. | ﬂ d%‘r?é‘?’aﬂe,' \ﬁ?éﬂéerfq%g? ﬁ%&gﬁg‘ﬂ'ﬁyF?ﬁeBFéﬁ?nefBECé?‘gﬁpg?Pi s
very noderate, arwheri $hes equipfienbe exiphoyedesiads t motpr daeszparatedi ag
tothe present | e heidn '@81dmn; nnlEE" crdudd ddififihdiSCedt given

quantities this reactant whic reé_u}1 the rat1os r2 an ng
val ues rangi™g frasmiPmentpeandr Earegivaan chagges,1 simple inethiads mhay| Bss

?f t hfexarret {wlt ene]giisﬁ_a' NEo Qgﬁé@ﬁiﬁé '&:fhea %ﬁMt;pedlslﬁenéﬁaﬂetha§$éntléaiaﬁ£ne
otal quantity of_dianine € yed, era ampunts to less fhan
1% and may even res ’tfbﬁ%eguﬁ%ngo%Sg ﬁ?&é%"o\ﬁ%lﬂoﬁowe‘i‘%emb&1 o%ge
that "short aci d(edcess afhtthideteactdatote baliintrahicedintiosehe bnibtiakd

th ot Teast oneolieroshprieplile Ghedng e BGhivateRcsabugabed 2o

alicyclic or aromatjc nature. ecl sely, I ¢ and aronat i c
di carboxyl i ¢ aci RRi#R caresRscAnd wEhe| farhexydo@rHiPs hwhichs argagtwefifti on

are conpounds Corgericddll NGs18dn "@Slosd 20€ ahERamatAFbenedidminé | 66&%28¢dlL
carboxylic acid, )sophthal |§ ac#.d, angt r.epht hal 1 ¢ aci %30 g; e
nmenti oned as sui t'Hbl EoHY JBPAETBFC L HAB %ﬁé.s B E5 é%tc)rY dn2gyan %?% afid
in the_m xture oftlhoprocessi decondihgmbup hecpdtesest usedntiorepr E5ehas at

least. 70 npd % It ééntf‘&&%ttg&gt £l Lad e &ﬁggi}ie?téfmtﬁigprééftant

enpl oyed i n the abovenenti one rench patent m no and car boxy
groups, whi ch no Witkgheresddr 4a §heaﬁﬁgi9$-rxzéﬂﬂoﬁa haydindNadueshranging,
are used to formireapka noambee Rfredted iGEErs eb adilpidreiCédivable. The
hexamet hyl ene- digmne ¢ R ohethy 18808 8nind] efhi8ised®dd’ a "kbight -
10 - ’
percentage based on the total quantity of diamine
20 employed, generally amounts to less than 1% and may even
reach values as low as those below 0,3%.

It is obvious that "short acid(s)" is intended to
denote adipic acid by itself or mixed with at least one
other short-chain dicarboxylic acid of a saturated

25 alicyclic or aromatic nature. Mbre'precisely, alicyclic
and/or aromatic dicarboxylic acids which can come within
o the écope of the present invention are compounds con-
' taining at most 12 carbon atoms; 1,4-cyclohexanedi-
carboxylic acid, isophthalic acid, and terephthalic acid
30 may be'mentiOned_as suitable diacids of this type. The
proportion of adipic acid in the mixture of short diacids
which may be employed usuélly represents at least
70 mol%. _ |
It is thought that during the homogénisation step
35 employed in the abovementioned French patent, the amino
and carboxyl groups, which no longer undergo an amidifi-
cation reaction at this time, are used to form breaks in
the block oligomers of adipic acid with hexamethylene-
diamine and/or oligomers of dimer acid with



hexanethylenedlan1ne and that, as a result, a honbgeneous random prepol yner
is formed. It is thought that, in the process according to the present

i nvention, the pre- polyner formed in step ﬁg is inthe formof a honpo- 5
geneous prqygrned pol yhexanet hyl ene ami de structure whose honogeneity,
surprisingly, is not altered by the subse- quent addition of a diner acid
whose ol i goners Wexemethyhenediandsieaandethat ¢, as lowesult, antompgenédes

with those of the;a@fd'aupr' A &%&e AT 48 ciidght that, in TOfe

di rer aci ds enpl oyed aré tarned by T%? nmer | satlon of” conpou
cont ai ni ng 80 t o PRRSRAS Wé‘l’%@lﬁg onokepi Preseny oEpwrRYiennt & nBrerom

16 to 20 carbon gpolymeandidfméd 086 Ritepei giy 08 ﬁ:&nmlﬁoﬁat bY aCiKdho-

toms. Nondner ¢ JRAPE, @%982?%5‘??@8%’ °r%ﬂeve i amis, ArsiicgprSWhSle

unsat ur at ed—’st rmwroﬁ@mlam dieatnar raktensdidy At gsubse-
straight-chain oqu@&encasélﬁ%ﬂr fﬁﬁdamﬁ!ﬁﬁ@f I Scfxﬁt %@é?é d%ﬂﬁ}%ﬁ.@rgﬂyw?&

mentioned: capryli 20 pel.ar goni c, apr | a
palnitic and i s@&é‘lai‘ﬁ ettylenediamine, ; é‘ﬁledl ch°H§H€ﬁrc awaompaﬁb%?. WiER ds.
Anong the strai ghthogleniof @heb prefiorthedd polvheskamethylaaedamédat ai ni ng

ethylenlc nsat uration(smthese ntLone 0l Cy.
11- dodecengl c, oleic, | 15"1l‘urolc{ell‘n%:e?r5 5 sﬁ%”é‘?@,gyggl ﬁFFoPg’tc?m&%cﬁ%.B“Y‘
cetoleic, > merisatdion ©Ff |qompcamds condwsigtiag fhdic Wk dhwuvedgigt i c
acids. Some aci d%fcoﬂéﬁbﬂéfﬂcacﬁﬁﬂye”héld'(@?t Wt ddh i rf?/ eref "FpUkb |

pol yneric acids, cur nat_ur al in quantities o

hey do not o
i nterest and as 5 g"ccﬁ'kq rang o Q)rﬁ:e pﬁt e Helight, 4f, moppmesic Fatix, | ¢
fatty aci ds obt aiaedd () Containimal faem 8atbod5 carbbe atmcmmpér from

catal yslS 13oh A% 1PRe0%hIe8-Ron s A3t AP Rl B4 Bo i {dfitaq 3

tionated, ““for eéxanp using conven I ona
sol vent extracti &@ n@emug satuyated 2%oubeahydabgdnatdtaightedibodnt het r

degree of unsat Uhgndhed G1liEatie meHeaeigaei r col our. The di mer acids

which are preferably enplo the present _i nvention are fractionated
pol yneri c ]P atty y rrpAn%mg trime straight-chain or branched saturated

monomeric fatty acids there may be mentioned: caprylic,

20 pelargonic, capric, lauric, mjristic, palmitic and
isopalmitic, stearic, archidic, behenic and lignoceric
acids. '

Among the straight-chain or branched monomeric

fatty acids containing ethylenic unsaturation(s) there

25 may be mentioned: 3-octenoic, 1ll-dodecenoic, oleic,

lauroleic , myristoleic, palmitoleic, gadoleic, cetoleic,

N linoleic, linolenic, eicosatetraenoic and chaulmoogric

' acids. Some acids containing ecetylenic unsaturation may

also result in polymeric acids, but they do not occur

30 naturally in quahtitiés of interest and as a result their
economic interest is very low. _

" The polymeric fatty acids obtained by thermal
polymerisation, in the presence of catalysts such as
peroxides or Lewis acids if appr_opriate, may be frac-

- 35 tionated, for example by using conventional vacuum
distillation or solvent extraction methods. They can also
be hydrogenated to reduce their degree of unsaturation
and thus to reduce their colour.

The dimer acids which are preferably employed in



acids in which the di functional acid fraction is greater than 94% by
weight, the nonofunctional acid fraction is |less than 1% by wei ght and

still nore preferably does not 5 exceed 0. 5% by wei ght, the fraction of
aci,d with @ functionality greater than 2 is less than 5% by wei ght and:
still” rmreiﬁeferabl does ngt exceed 3% by weight. Still nore preferably,

the di mer acids ¥l %eavelpnsn%e& ELHiEAGHPNIALYd 2Pl WRAFIGn fatty
(resulting in 1Gcids tie vﬂrm ithes diftineatiohalbavdd ErapelivieisCgkabter

s s w0 D44l o DA EAS AeRMFERSETANAT peThE IR0
fractionation ofl%sﬁh)ldmigé%abwwe@qbbsmdcmtxﬂcl giore mgffar@ulnlumeloeat Bbhtic

15 poleyImer i sid&dy of, mnosfwfel gl Yehel et £t @fma&é&ﬁ%&poa
atonms. In this context, own o thelr read¥ avai_l abil it s, supply and
c %h |

their relatbwvel [FHESLoRALEY -QF%%‘E‘F’E)nthBPe is) lpss:ith h¥| weight
acids, taken hy driensel Ve more iprefirably dued aictblexdeed B8 by medigha .20

ternary mxture, are th 4 ap S e |
preferred for the pr epafsa %‘L %&9? EE’ES%%‘%’W ?ﬂ?t %?décg nce?h'0 gdt he
strong organi c care M@a@@bﬁ?a@hdﬂ%ﬂﬁ@hby ﬁnaghmgatnpnoysgsuétsagauyst
use I's 259 M= Pfaéﬂﬁéﬁs’ltfﬁdf@&{!é‘d 2bowd) 0¥¥9 19ﬁa£%n1eaatgoaemgr
polyacid in whic % Ieast of t aC|d rou s n ionisation
constant pKa in Y ISP Reci ds whi ch
are suitable there may bnhéOdJ.mer nwids)neﬂ;choarexmapteespeenmgyt bait-

[ nor gani o oxyaci gsye S LU AYS e LT Lea INBEP!SS PRRREYSOREOSAN YRS,

or t hophosphori ¢ Or pyro- osSph anr ¢ oxyaci ds: 35
- the_or ganosul ngamd wommm,utao? e@l‘-‘}gi-n?t g wﬁ-‘F‘@n 1 2:108 Fa&éﬂmté& a
straight-phain sk 86K Y lof afbfshmesdBt afatﬂg fa{dlrﬁ(Js { 0centaingng

stom’ o ey Latrt el T el i ol Uil
containing from avamébtbitmmfatsmpplmandethékylrelatlvely easy polymer-
isation, oleic, linoleic and linolenic acids, taken by
themselves or in pairs or preferably in the form of a
20 ternary mixture, are the starting materials which are
most especially preferréd for the preparation of the
polymeric fatty acids.
cOncerm.ng the strong organic or inorganic
oxyac:.d (alpha) which is employed as catalyst, use is
25 made, as indicated above, of an oxygen-containing mono-
or polyacid in which at least one of the acid groups has
\ an ionisation constant pKa in water at 25°C which does
not exceed 4.
As strong acids which are suitable there may be
30 mentioned, for example: ' |
- among the inorganic oxyacids, sulphurocus, sulphuric,
hypophosphorous, phosphorous, orthophosphoric or pyro-
phosphoric acids; '
~ among the organic oxyacids:
35 - the org&nosulphonic acids of formula R,-SO,H (I)
in which R, denotes: a straight-chain or branched alkyl
- radical containing from 1 to 6 carbon atoms; a phenyl
radical optionally substituted by 1 to 3 alkyl radicals
containing from 1 to 3 carbon atoms; a phenylalkyl



nnrety and in which the benzene nucl eus may optionally be substituted by 1
to 3 alkyl radicals containing from1l to 3 carbon atons; or a naphthyl

radi cal optionally substi- 5 tuted by jpta 4 alkyl radi cal s cont ai ni ng
frgnrl to carbon atons; - the or ganophosphoni c acids of fornula

err I ch err “denot es_an alkyl radical hen rad cal
E)r a] phenyl al( ky%’%&mﬁl Eﬁ@g‘e115° 5 ‘Y-Pﬁfa?elaﬁmnewﬁ th e iyl
definition gi vemoa.bctyeahdr J.txewh:].ch the dberreyse mpledensi nay opai:odallpfbe

f I ' d I
ditroront . ench REgEr el Wl o £ Al el & Befibadhink EROMCE £0)
3 carbon atons; acﬁﬁ'?ﬁ}ll "=1I'-'-8&I5(laprora ngphthy} iﬁﬁ@h?iihl QBF-"-@@%IR‘.’!&ISUQ%’(-#I- of

the lattes two rca@eaalx? hﬁVt694t hanidal i FadicEn &i ¢6RtaPRYEg f erolhenl lts 3the
or ganophos onous aci formula [err] (OH) (1V) in which [err]

denotes: a aFgrPonnh 3 r' branched al kyl radical containing from1 to 4
carbon 20 atoms (t he brahehi nordenophesphonierd f acids al &¢1 rfotmala

cont ai ni ng four pcaph ; o [ I

each of the latt fﬁ?@mg(%&mé(gxg I%'ggre’?rﬁ thh%2 8 nreér on %ﬁ ]fk)%ve ?g ?err]
As a strong aci @heayghaprdiqal opraf sgeemleéknéerzéwa rt RACKCIQE HReFSed
from phogphor us radiéaler haRing ehbaabhhhemnhgﬁeehoabbeéoﬁér Ry;
pEosplhoLoush ortBophols_pEogb ro%??‘él?horlc metch sgho§ holr]%m%?
phenyl phosphoni c enz o§5pfioni [ n nic,
met hyl phenyl phoﬁpm-m(@y) (%H))r {EIZy| phoshichiR;, andrm,;,hyha.chogre :)L/qbémlsbd:mhous
phenyl phosphonoys. d%fei}éﬂ%?," Qgeﬁﬁﬁksmﬁ% %CF@:%al %LEhEEFrkgfkﬂlsPA&ié]th a)

i s concerned, use IS genera or a e-eart net al

sal t g_deri ved f Feﬁ\traﬁ-élrlg‘gnrfr,r%'r 1ot9adi £25R9RCAESME 4| HBlenygl radical or

Salts whiigh ar e acqhd Ir&ﬂﬁcap,té&cheaf thieOlL a8 et MBval Ca@i®aEs abl y
used as the sal th &bet aé_' Itrzese ref errg)d sal.ts (beta), the sodi um and
pot assium salts & hFr é‘ 5‘5’& Faﬁf’g ‘bes of inorganic or

organi ¢ oxyaci ds (al pha)- r'eherrexrganomsmnm@/e,ataiés veof suforamiba The
salts (beta) whigh_B{8)(0H) (IV) in which R, denotes: a straight-chain or
branched alkyl radical containing from 1 to 4 carbon
20 . atoms (the branching being excluded for an alkyl radical
| containing four carbon atoms); a phenyl radical or a
phenylalkyl radical, each of the latter two radicals

having the definition given above for R,.

As a strong acid (alpha) , it is preferred to use

25 the acids derived from phosphorus, and more particularly
the  hypophosphorous, phosphorous, orthophosphoric,
U pyrophosphoric, methylphosphonic, phenylphosphonic,

benzylphosphonic, dimethylphosphinic, diphenylphosphinic ’

_ methylphenylphosphinic, diberizylphosphinic ‘ methyl-

- 30 phosphonous, phenylphosphonous or behzylphosphonous
acids. '

Where the acid salt (beta) is concerned, use is
generally made of alkali metal or alkaline-earth metal
salts derived from inorganic or organic oxyacids (alpha).

35 Salts which are completely solubie in the reac-
a tion mixture are preferably used as the salt (beta).
Among these preferred salts (beta), the sodium and
potassium salts derived from the particular suitable

' types of inorganic or organic oxyacids (alpha), referred
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especially suitable are sodium and potassiumsalts originating fromthe
preferred phosphorus-derived acids referred to by nane above. 5

The proportions of strong acid (al pha) or.spdt_(beta), expressed as a

wei ght percgntage relative to the final copolyanide, are generally between

0.01 and 1% and_preferably between 0..01. and 5% I.n additiqn tq :
catal ytic effecttguf’1 RYSr hérﬁowﬁwnﬁgﬂ‘gépign &@gclsia&ﬁ,s %g;etaci ﬂ%’écg'{ it
acids (al pha) espetiallyal saitébkea)arandsedpati adnd/ tgeetassium salts
phosphor us-deri vgds: 1ngs t Qs é&rg_ I viang the
final copol yam dggls'g?rggggg egtghﬁgnteg%a}@r%%eﬁ%ﬁgg{b%ﬁ% ue ?%qii?;geﬁga‘%lf%good
operation of therpfBEESd Hechbydnaget abevie. 15 present invention is to be

ensured, cgre will be tafRe pRopotionky df0 HEMY cadtd P¢alpRA)Y o2S salt

possi bl e the corrgspondin roportions of,the varlous constJtuents

opl oyed. Abetr dkRELRY” aSFPEPEPPRCARNBOIPHERT RFEGIIEAIR GRIAHYS TR (P (a)
t he short diaci dfshalscépolypamrid@p are gersxtaliy betiveem O0f Oltand ol ; fend )
salt(s) with hexgs negll.am VY4l a iig.edn e ur

the one hand, stgfgg?%gnéé'?y%aﬁ%ﬁngﬁyflac?&?e %Tsséhe%'rsrgl %eggtg?ﬁshg?t%
acid(s) with hex@fephytifefffncte dingnthhe Polycondgngating feacHitet ry
or the iniLended enerséwedngS acidsf (alphalyi ovet reghdiat wealtkr egbeta) and

hexanet hyl di am th [ id t y ti b d t
by ‘prect ve viei gnRESSEarRE Fad AP m o e, Bringioptas 88 GRS (i
known at the tinbave the. adventageciifogdimingofthehdigwlt (@padiyantisies raome

aci.d(s) can be ' y ; | h f I men sol utions
produced by dilg??ﬁge?ﬁgogafggé?sfn aegﬁ??gg?g §%€C§ﬁt}§§§£75 al so possi bl e

to mogitor the stoichi onfr§ooR PRFALIUM R LHPPEREBESRCSPEALRY ShR(HRL i n
the am di ibcati opresenati daveattdean ishetd rise ensuved) ovarei willlle her eapiteer

:g\clla';][] :ggiusl y ggggég'gﬁh‘g?&*n(%ﬁi Eﬁghggs'ﬁﬁ &?nsex#’ 2%1?' gH%Yr\gsulg 8EFXP§§quteheof
mechani cal stirreagrespendipgl \propoxntsions i of the uvariqust qenapituentsarry
out the process gap9bgeld A-dd¥ing - £6- d NpeaEbeBed @B MMdNedEarine
may be used in S?.lr&rgntion', in step (a) the short diacid(s) is (or are)
20 used in the form of its (or their) salt(s) with hexa-
methylenediamine (variant ii). In order to ensure, on the
one hand, stoichiometry in the manufacture of the salt(s).
of short acid(s) _with hexamethYlenediamine and, on the
other hand, the stoichiometry or the intended overshoot
25 of stoichiometry between free h_examethylenediamine' and
the dimer acid, the operation may be carried out by
U precise weighing of the reactants whose concentration is
accurately known at the time of use. The stoichiometry of
the salt('_s) of the _s-hoft acid(s) can be monitored by
30 measuring the pH of specimen solutions produced by -
diluting the salt(s) in a suitable solvent. It is also
possible to monitor the stoichiometry or the intended
overshoot of stoichiometry in the amidification reaction
between the free amino groups in the prepolymer and the
35 dimer acid by control of the viscosity, which may be
advantageously assessed by in situ measurement of the
resistant torque of mechanical stirring of the poly-
condensation mixture in step (b).
To carry out the process according to the



form in nelt formor in the formof an aqueous solution. The salt(s) of
short*acid(s) and hexanet hyl enedi ami ne may al so be used in solid form in
melt formor in the form5 of an aqueoug sol ution. Concerning the
carry| ng ou{/of step (a) of the pref erred process accarding to the

invention [perforned:in the presen ter, at the Qhegi nning of st
(a)], the guantit§¥ LR er b e&eﬁéﬂl‘nﬁn PRE CPFSE soild
m xture i s prefefahy mhumme(fdm blreinanhe form &f tan 4nfitenus seﬂ.mltllomre

preferably, fromd t&ﬂ?‘? %%r‘&e Ea.dggge &rﬁ’%‘g (ﬁ[%l pgrl od

react at a tenperature %
whi ch depends omige b%mé%edt inesehédefiormangnngeltofory or l@x&—hﬁl éormr om

20 mnutes5(mherbfh§nt§@@§6@g%@1@9g§@n is [err]) to 2 hours (when the
tenperature chosen is [erq’%?at an a togenou ressure ran n? froml,1 to
¢ Sezpyiny 3

3 MPa. Conc®#hing the cEPPYPFRARG:T Wk ¥ } eBE( The
carried out in tﬂxeeﬁeefedrpﬂomaeacaeraﬂng toi mﬂeca.mdmalione [p‘elnformed

operation 1s preler hbyotaLched 86 WBroLl 0Kl el Backobliy Be shapsq 3

of the dimer acidis nt uce
rangi ng from 10 ﬁhﬁuqegnt:etz ﬁéu?@tef-'hénﬁ-@rﬁ-ﬁéMnQrEGPﬁFS lbe*—hg aeastion 25

- theI tenp@rat ur:ﬁlﬁéui:éelé %f%ﬂf&%&&&qm tﬁﬂ?ﬁ&n&éliﬂﬁm 5 to 45% |
repol yneri sation sur e a ol y-
e oation pressinds oRELLL Pke PERtaBaBTTe SaPBnS; Bos B3 snst b aRethan’
the prepoly- 30 tants are prefiemabdyt |air1qwegisslm ereacttatsaemmahufre
desired by removipg, veLgr ;! Sly tkﬁh 5 gg I3l o [ﬁ;{l
he r rom 9

above, has a val ue situate to 1 at the
peri od_of addi t i shigh 93’515 on the empeaqweampsenmeﬁnshegv f°1'

abovenentigned agflaimp pe ofrdmnm lﬁu:mdtee (whrs te tRinprathire ichpsen tilse
bressure for a pBelcl) rHRgenaoerey (BRERoTES FetRher te R dr 19 &)
t he tenperature atiag autogeseda preagprepranging ofzomt hel stored MPaod to a
val ue above that enployedoncerning the carrying out of step (b) which
follows step (a), carried out in the preferred manner as
20 indicated above, the operation is prefefably carried out
by linking the following steps: '
- all of the dimer acid is introduced gradually,
for example ove;': a period ranging from 10 minutes to
2 hours, the following points being observed:
25 - the temperature of the reaction mixture is kept
' equal to the prepolymerisation temperature,
U - the pressure is kept equal to the prepoly-
' merisation pressure or is raised to a value
~ which is 5 to 40% higher than the prepoly-
30 merisation pressure, '
- it is ensured, if desired by removing water by'
distillation, that the ratio r,, defined above ’
has a value situated in the range from 0.930 to
1 at the end of the period of addition of the
35 | dimer acid, |
- when the abovementioned addition of dimer acid
- is finished, after s_tirj:ing of the reaction mixture has
continued, if apprdpriat‘e, at the abovementioned 'pressure
for a periqd ranging, for example, from 10 minutes to



during.the period of addition of the diner acid and situated in the range
from a“val ue above 205 to [err], 5 the foll owi ng operations are then
carried out: - the pressure is gradually_'llt_me.red, over a period ranging,
for exarrple\_,rom 10 m nutes to 2 hours, fromthe val ue enpl oyed duri ng the

period of additi of h acid to the 10

at nospheri ¢ 'presg'ﬂrléo é d‘ﬂﬁ? g% ingxepssd it BPBrPErﬁaned
over the sane ti mven ahealmén geeiodhao t he talyper above Vihath empéoybdr

t hat enpl oyed dur e ri I td iy hg el

acid or that reac ‘P"glﬁ#] tE‘é e%rf%d %Q peri o‘glf(ﬂ{ Sgn of déﬂegr haemf

whi ch i medi - at é%ﬁ@ﬂ?‘hv&ntﬁbepé?ﬂ@& éﬁ%@i t‘ﬁa‘ﬂlﬁ)fﬂtcmed? rtac?GO Ctr hi s

tenperatureg  oncthe afSErbwity dpendtidms dre ten ad"&iﬁ:jfdd)lﬁxﬁ-va| ue above
20 205C to

, steady.di stil | at - water is further
ensured over“the sane ti rr'Jéetré pr%fsrl’&?ucéﬁ p?’é%g‘lﬁ?i:\f%qﬁlaq r P¥R& fhan
[err] Pa is then gradually m:‘a:hd irenging,cfox €%ample, from 10 miouited to
rangi ng, for exanple, from es r o] S

gl ng nmp P HbBEESS frdm! iRy vge St%{?ﬁ%{&“?ﬁ%ﬂd JP.hle

then terminated while the mxture tontinues to
abovenentioned t enper at ur e R§%iRd c@fi additign of the dimer agigk ¥9okhe
val ue abovip 205C to [err] ataldee dﬁmm{mrﬁemlmt ed above, for a

period ranging, for exa whil.e a

simul taneous distillati on"p4h @53‘#3?:%1 ‘F%e%’heSSr ac 2ron mixtyre ; {s
possible to add to the mweﬁ e0V¢nrtpee|mme1gtim topa ymmshpgbdnced
in accordance with the presgfdn prtqféesgemweggeu&el W{yﬁnl@c%,lt g Okn

additives such as especially: stab lisers or. inhibjtors_o atlon
to oxil\dation, to ultraviol &mPieyeq furing the pepiodof . a‘ﬁ%b +‘3’&n?§
col orants; 15’1uc| eating agent&mmtaémmﬂgthaenﬁ:eaanddl Y G Cerid|d>£rﬁhe

period (if any) of superheating which immedi-
ately follows the period of addition of the
dimer acid, this temperature, once raised,
_ being situated in the range from a value above
20 205°C to 280°C,

. = a steady distillation of water is further

ensured over the same time, and
- & reduced pressure equal to or lower than
600x10% Pa is then gradually established over a

25 o period ranging, for example, from 5 minutes to
_ 1 hour,
W - the polycondensation is then terminated while

the mixture continues to be stirred at the
abovementioned tempeifature situated in the
30 _ range from a value above 205°C to 280°C, at the
| reduced pressure indicated above, for a period
' ranging, for example, from 10 minutes to
1 hour, while a simultaneous distillation of
water is maintained. '
'35 It is possible to add to the m:.xture for
' preparing the copolyamides produced in accordance with
the present process, without inconvenience, one or more
. ‘additives such as especially: stabilisers or inhibitors
of degradation due to oxidation, to ultraviolet, to light



In-the case where the reaction mxture in step (a) initially contains a

quant+ty of water which is 5 ~greater than 45% it is obvious that in a
first stage, before comencing step (a), anjgpgration to concentrate the
reaction mxture nmay be carried out, for exanple by distilling off water at

at nospheri c~pressure or under reduced pressure and under_|ow tenperature -
conditions 10  ©Twhit@dtdo ndtbTHiGaRtsan SRIFANESH | APGIEREIRG 13IMYRI op
i][l any vv<(51y) so aﬁnh;o_fdbem:elq hlgélnﬂusaahidt inofgemier fa0eeest at the begi nni ng
of step (a) to the indicated,val ue not, exceedi ng _45%. The .pr.ocess. ac i ng
20 the’i nvent ton makes | Enrane CEedbREXEPERe FeAkEL ol e 1 26008
copol yani des . whi dla)haieigbalily heontiaingssi 8t guantity nefharmter whighgtde due
to their Nisgh IMelgrgddeiol¢tan ,«':mitnﬁgoxséiagsxmhle tth & £{WstSaEBadé Te-
Bei ng perfectly Honbgeneous,  they have 1 nprove transparen%%/dgro erties and
may be enpl byed PgLore GEMENGIFE SUGR (Al dh HRRY¥IGIRID ﬂ@é,)e%’k’é'ﬁ%i on
or spihnnihng--rr;at hate treayitirs MipahRy may s carfiaerdst, fforteambpldrisg of
very high-uniforngty.. f oW e | t : it
i npl ying any | i'm'rgtlasﬁl&}f}'%f%wgﬁ)e%gggen [T%J\.?'g%?‘? l(ll)%‘l:#r%yb %%Sﬁgrg' A}O.uttlr.xder
i npl enented. A nxesmcest poessare and cnderdlow: tempenaiansapprditions
Simlarlyovari O4mhiRiORRY kS permiteanlafddiFieatPehatkbadt IBhNEESaevE1 op
t he standards according to which these (font rmurene%s are
carried out are 3@ anY Wa¥irc§Pe8S pkP KeIUCYy RECWAKRT VRFeSert e
pol yners are chamactshe dssinning tofhistdpr g£) tertié i tndicatedsvalwe moti ng
endot herms Em and, J he Grystalyd i sation exotherms Ec. 35 _ These
determ nations aré carri ou%[' usi ng a speci men subjected to
tenpegature variations Thef prPOgsd mAWHING ekl teveRblpmanakes | Ht.
this way, 1% di ff o¥dirile ST 6684201 HBmoYehdows icopdAyRmiderd wiitWhabei t
I s possible to obseryve the .nf_'l ti ng %nt \/é‘Tg)ogﬁeﬂm 7- indt_:[ he gq__(}ll né of
crystal lisation @P%botReRalcFesiskpnge,pa anical strength due to
' their high melting points and an improved flexibility at
the same time. Being perfectly homogeneous, they have
improved transparency properties and may be employed
20 according to the usual injection-moulding, extrusion or
spinning methods to give shaped articles: components,
films or fibres of very high uniformity. o
- The following examples illustrate, without
implying any limitation, how the present invention may be
25 implemented. _ ' '
A number of controls are carried out in these
U '~ examples. Similarly, various properties are measured. The
' ~operating methods and/or the standards according to which
- these controls and measurements are carried out are
30 indicated below. | |
-~ MICROCALORIMETRIC ANALYSIS: _
The polymers are characterised by melting charac-
teristics such as the melting endotherms Em and the
| crystallisation exotherms Ec.
- 35 These determinations are carried out using a
~specimen subjected to temperature variations of
10°C/minute both upwards and downwards. In this way, a
differential microcalorimetry curve is determined, on
which it is possible to observe the melting point (Tm)



Thts i s neasured at [err] under a-variable shear gradient (indicated in the

exarpltes bel ow with the aid 5 of a Davenport rheoneter. The results
are expressed i n poises. - DETERM NATI ON OF1JHE END GROUPS | N THE
CODQ_YAI\/I he net hod descrr bed bel ow. makes it possible to estimate both -

types ‘of end gro i\ngl e
acidinetric trtréq‘?iorrHil o yam%}& ISS(J)tI ved vmt%oglg‘rgr?'n%)r n a

m xture of trifluo hIoroformat anbi ent tenperature. After it

has di ssolved, a 0.05 N 31‘1'}5.%0‘1% e a%0|2%'°@”uﬁfie§:e£r@ar@%!éagﬁaﬂtum
hydr oxi de is added ardapotrtf?trorrerrc titration is finall carrred

out using a stan ¥ gy mRLSS &?Pﬁbr‘ﬂlﬁhd*é ejaid
stream of 18 troget dhpaveapottt rhepmbestii.ombler iresulite axdi dxpragsédoin

potential - ﬁeps g&% the two types of end groups to be determ ned. 20
- DETERM NA ILE NECHANI CAL PRCPERTI ES These are determ ned at

[err] on speci nmernrs REEE xx di
standard NF T 51 034 (i n-ma_ |nli§r£l{&i‘ aé/sr&imqmrﬁr lﬁéké’stiﬁcbbggiﬁpéeéo()f

10 mm m n). Conditionin n RH of peci.nens are place
over sil1ta gel  19PEitAke st rvERg Qfeont SEOTRR N A aroie taRt sARbLe
t enperat url®d at 0.6 Mith adzifigl@aadvidimettie teasatiorentTheapelyanidedisut .

- TORSI ONAL 'VUDUL%% e%} 'vﬁt.gga‘?ﬂ %aﬁ'rna X&Ec%!ur&eBEQEEE!iﬁéﬁégthan?l

(-20C, [J[err] +20 orrat I'C torsion
frequency of the. mer:hdprpfﬁm zatn aiemdantemprrature .| IF@Bnddr dhas

537NPThe3§peCI e gL veddid i %ﬂ? olald @.ﬁ.c@)lzz&% Eféﬁﬁ%aﬁaw gsprassed
in MPa :

quant ktati ve est |1?[})§:[¥§§?1m? ’Jt}B‘he FHrPRd 8nd‘s faég dh BR 5%&8{%@““’
portion ofl3 he tdtiiraimoussdifdnalllyt eca::l_::iédzcbeﬂ using)cn eataoderdised
titration is. ca déélﬁiﬁcﬂ?ﬁ SHf' ?9&3 Rt 3 o@hﬁgﬁg Jad!ds‘?iﬁ&éxorhoétream &8 -

hydrochl oric aci exarre enedi am ne I's expressed
wei ght per cent age2¥HeRgedn The usq Af the potentiometric curve exhibltlng

two potential steps enables the two types of end groups
_ to be determined.
20 - DETERMINATION QF TENSILE MECHANI _PROPERTIES 3
These are determined at 25°C on specimens condi-
tioned at an RH of 0 according to the French standard
‘NF T 51 034 (in an Instron-type tensometer at a traction
speed of 10 mm/min). Conditioning at an RH of 0: the

25 - specimens are placed over silica gel in a desiccator and
- are dried for 24 hours at ambient temperature at 0.66 to
U 1.33x10% Pa before the measurements are carried out.

~ TORSIONAT, MODULUS: :

This is determined at several temperatures

30 (-20°Cc, 0°C, +20°C, +40°C, +60°C) with an automatic

| torsion péndulum at a frequency of the order of 1 hertz

in accordance with the ISO standard R 537. The specimens

are conditioned at an RH of 0. The results are expressed

: in MPa. _ |
35 - DETERMINATION OF THE LOSS OF HEXAMETHYLENEDIAMINE:

| - A quantitative estimation is done at the end of

step (b) on an' aliquot portion of the total aqueous
distillate collected. A potentiometric titration is

- carried out using a standardised 0.1 N solution of



quantity of diam ne enployed [free diam ne + any dian ne present as a
constituent of the salt(s) of short 5 acid(s)]. In the follow ng
exanpl es, wherever reference is made to theg_:gl ger acid enpl oyed, the
conpound USQCLI s that marketed by Uni chena Chemi e under the trademark
Pri pol 1010, |ch | funct | on acid fraction is 10 greater, than
95% by wei ght . H]'P&ﬁ'& ¢ d1PPEc O etAngthlenedianing 18 of
i soner s cont ai ni lagp’:téscseldboas atonweightWpedtvdritage eBagedardn sgehe esotala
sat urated conpou I T 0 C
fraction (the \Ae%gha?‘ttﬁ'ﬁtg)eg#t ?%F\L@?‘e]\/\ﬁ;ngf%o%efil Pgrggegiglﬁgéélg?éer %g?\lglg S
substanti al |'y of pyesentaciad, &s ronsthsuenict Pfn theacsalv{sh aofunehort -
tionality greateract,_@q )3 (the wei ght proportlon of which will also be
detail ed | ater this conS|stg1§%3§tant|all of a mxture of

2

i soneric triwers contai nitfy SWingor¥amplgs e Whergy et (Feference ois
this diner acid madef tdetheddimelr 2&lid Eéﬁpﬁf@iEXﬁhQLthp%ﬁnd used is

fitto0 wiin mias Jf=Rbted2d uitiohenf Tfhlier dnadh Tne HbdipliE

makes it possi bl é’l‘[l@qg-pelr%oer akn hgkahs sthe Gionshmeid fractien be
bel ow at mygpheri Qgﬁéra%%iur @.ha-ﬁhGSB%arE akaight . Thi%”pah.iﬁﬁcﬁldﬁ&lceacid
permtting aliq react ant to roduc‘iaé into t aut ocl avelzl upder

pressure, and a (quéiﬂ rﬁ?{’?fﬁ i Qe +8omers) oco b’b"'&%)

The foll ow ng cheBrGgmm |aﬁomsiucm whicht hheammdamiaaau: apecies is a
tenperature: - h@&q.'r‘ﬁlaméj dipic acid, in 5

equi nol ar proportions, 1In ry s&%atfb i:l%'l 2086.7 g (7.955 noles), -
dem néral i sed water: 1,048 g, - aqueous sol ution containi ng 32.5% by wei ght
of hexarret hyl enedi anine: 746.5 g, i.e. 242.6 g of

I-IGJC(CHZ)8 (CH, ) gCO0H
.--(CHZ) 63
(C”z’4 3
| 15 The monofunctional acid fraction (the weight proportion

of which will be detailed later) consists ‘substantially
of oleic acid; as for the fraction of acid with a func-
tionality greater than 2 (the weight proportion of which
will also be detailed later), this consists substantially
\_ 20 of a mixture of isomeric trimers containing 54 carbon
atoms; the mean molecular mass of this dimer acid is of
the order of 571. |
' EXAMPLE
EXAMPLE 1
25 . The operation is carried out in a 7.5-litre
' stainle'ss_ steel autoclave fitted with mechanical
stir:;i_né + @ heating system and a system which makes it
possible to operate at a 'pressure above atmospheric
pressure or below atmospheric pressure. The plant also
30 . comprises a device permitting a liquid reactant to be
introduced into the autoclave, under pressure, and a.
device ‘permitting water to be removed.



10 pure hexanet hyl enedi am ne (2.088 noles) and 503.9 g of
wat et of solution, - aqueous sol ution containing 50% by wei ght of :
hypophosphorous acid: 6 g, i.e. 3 g of wateg of solution, 15 - -
si'licone 4 |foamrrarketed by [err] [err] Chim ques under t he trademark
Rhodor si | 454 : 0.2 gt Wigh:t.hese charges, the quantity of water
initially present in th r-On m xture is 1,554.9 g 20 and it
represents 40% by wei ghThef fididawiirgg chamges iaxet | fdtyodquesdntinto the

reactants. Sti r&gﬂﬂrhﬁuﬁOgﬂggﬁﬁgeﬁﬂdt%nﬂéié{?gfg purges are carried out by

pressurisation to [err] ressure.rel ease. The tenperature
of the stirred mixture 25hexame§h§;a§g #P’Plﬂﬁl 884t ©f erdiriGepcidnodm (an

aut ogenous pressure of 1. 8qglyBRpland pb@péﬁasbﬁexs B e @i—%ovasndb 55250
e ovenenti oned

gggrger;[]ﬁfuggd:oﬁ 'eggﬁrfeOQB%h?u oﬁ?t 5?3 %\?ﬁ IfTLUGnE Q.I ned, 1,140 g (1.996
nol es) of a fatty acid dldem.naraki.sdduwdteert ht,048dgpar k Pripol 1010 by
Uni chema Cheni e, whi ch haiqﬁﬁaﬁgOQSquQG'Iaeé'én{?énQnQé‘V%?)’SMr;gWJCFfﬁl-ﬂ-f ure by

trimer content of 3% by wel nt roduced
being run in 35 steadP?SFaB?‘éPY.lLeﬂﬁﬁ%al!Bnﬁf nt#@sd Qurt Ry t3e2 forg &F

addi ti onpof the diner aCIE urd Sﬁ@;aaiuem eﬂé&im@rn@f (23088 Iﬁowsyreﬁlwnder

rate conditions which ena g é ofg oI: O(Fe gge coIIected at the end of
the addition of the diner “YBTeA: Ot hB°eWbE* 8P  t he addition of the

di mer acid the weight of aguedusal ssdugdons cgvtading.regnds % ebyawedghdr g€
defined earlier in the prﬁlls,ﬁabgggﬁﬁ{,kg{lgo%{Qs .2} d/allu% of3n§ S8 water of

Water distillation is cont to a small extent” for: nutes to reach a
tenperature of [err] at aSpiBEiBPe of 1.8 MPa. The autoclave pressure is
then rel ggsed gradu- al kysidieone pefitDfoari 9ArKetédesbyd RGries-Biula@heric

Spécialités Chimiques under the trademark

Rhodorsil Si 454 : 0.2 g.
With these charges, the quantity of water
: initially present in the reaction mixture is 1,554.9 g
20 - and it represents 40% by weight of the total : water

' initially present + reactants.

Stirring is commenced and 5 nltrogen purges are
carried out by pressurisation to 7x10° Pa, followed by
pressure release. The temperature of the stirred mixture

25 = is gradually raised to 210°C over 1 hour (an autogenous
~ pressure of 1.8 MPa) and the reactants are allowed to
U react under these conditions for 1 hour.
Step (b):
while the abovementioned temperature and pressure
30 conditions are maintained, 1,140 g (1.996 moles) of a

- fatty acid dimer marketed under the trademark Pripol 1010

by Unichema Chemie, which has a monomer content of 0.03%

by- weight _and' a trimer content of 3% by weight, are
introduced into the stirred mixture by being run in

35  steadily over 1 hour 10 minutes; during the period of
addition of the dimer acid, a steady distillation of

water is ensured under rate conditions which enable

1,320 g of water to be collected at the end of the

addition of the dimer acid.



10° . pressure and the tenperature i s raised gradually to [err] over the
same period while a steady distillation of water continues to be ensured. A
pressure of , [err] Pa is then established graglually over 30 minutes while
the.m xtureis maintained 15 at [err] and the polynerisation is

finished off b ti i t for 20
et % ot ot AE, FRe b B e EHaEe o [F ng Phaledh e i it

| oss of hexamet hyeéghti afi nees hdaslr edtatr tixe 2084.9 gerdndf théerrdtﬁ)o r§
0.29% Stirring h8e$haQP erf@:g dfn?%ea dyetsre%g;eaegégiglﬂESn%agéwaf\fﬁt

est abl i shed in the aut oc ave an
extruded fromth8-887ecl ave in rod form I s cool ed by passing through a

col d wat ers25 bath, RAfersSdidei Dieion alLdomtd ndedeto 40l Wilent

obtained is;perfectly rans rent and consequentl honbgeneous.  Jt has t he
fol | owi ng ohar ac £5 Fer%it’i“ﬁ§ fRad® FRRTR ’%R%‘Faets“r ﬂgl 143 Gofht @

(Tm: [err] 30 pressurgesoﬁllll.SauPan poi nt on cool ing (Tc): 186C - end
group contents: - COOH G%u%ﬂ/%éqre F[ Qu 345_%0 ﬂ/ ?g}fagggt %omty

at [err] under a shear raalet |ses -
tensi | e mechani catlpr 098?9 &s pPerind 4f s9 eﬁgﬂﬁteﬁtl QONPatO- admaspherde at

break: 26080 - tpResberaDshd Ushe toBipgdRature 1§1raiséar §ré&d@dlly to 260 c
herTorechan cal o, 0084 ot R o BELR AR AL R
MPa. COVPARATI VEc&XpiRu&s Atonbet énsuredanple it is shown (with al I t he
A pressure of 120x10% Pa is then established
U gradually over 30 minutes while the mixture is maintained
15 at 260°C and the polymerisation is finished off by
continuing to stir the mixture at 260°C and 120x10% Pa for
20 minutes while a steady distillation of water continues
to be ensured. _
; The loss of hexamethylenediamine, measured at the
20 end of step (b), is 0.29%.

Stirring is stopped, and then a nitrogen pressure
of 5x105 Pa is established in the autoclave and the poly-
mer is drawn off. The latter, extruded from the autoclave
in rod form, is cooled by passing through a cold water

- 25 bath, and is then granulated and dried.
_ The polymer obtained is perfectly transparent and
o consequently homogeneous. It has the following charac-

teristics, measured on dry granules:
melting point (Tm): 240°C,
crystallisation point on coollng (Tc): 186°C,
end group contents:
~ COOH: 85.62 meq/kg
- NH, 3 4.92 meqg/kg
melt viscosity at 260°C under a shear gradient:
35 v = 10 s: 11,000 poises.
- tensile mechanical properties: '
- break strength: 64.3 MPa,
- elongation at break: 260%,
~ tensile modulus: 760 MPa,

30



10 ©* _remaining operating conditions of the invention being observed) that
when“the quantity of water initially present in the reaction nixture
(expressed as a percen-.tage by wei ght basedagn-the total of water
initially prigsent + reactants) is greater than 45% the polymer 15

obtai ned i s opaque R oge Th eratiopn is carried out in a
7.5-litre stainIe§sggggé§k§atocﬁgggﬁgge?ﬁﬁﬁgg?gd i?F?gﬁﬁﬁﬁ%Fﬂ“ Eﬁ?ﬁ?%?ﬁ?l
Charges: 20 modulusheganet hyl enedi anine salt of adipic acid, in dry
solid form 2,086.7 g (7.2520pBbgSkgo- mg&N Neralised water: 1,825.4 g, -
aqueous sol ution containing 32b596b% wel ght of hexanet hyl enedi ami ne: 746.5
g, i.e. 242.6 g of 25 - 0°C: 5-9e¥3ﬁethylenedianine (2.088 noles) and
503.9 g of sater of sol uti-or20°caqsegoumpagl uti on containi ng 50% by wei ght
of hypophosphorous acid: 6 o €. 0,Qf water of solution, 30

- silicone ahtffoam of Exén%ﬁg Ef 8?9 gﬁaVWth t hese charges, the quantity
of water initially present +a0{Be A88cMPam mixture is 2,332.3 g and it

represents 5096bycﬁﬁbﬂhhmﬁﬁﬁtbﬁAhﬁtﬁlApf water initially present +
reactants. 35 €0 I'ng procedure is_identical to that

indi cated in Exanple 1. SE8p PB;‘? C?F&?‘@Q-Ee At 48 sbeyn 1(vwibhg 34l gdhe
nol esl) : mﬁz- Tiremepainy ngpefaciary ][eohdf.t':ibﬂ‘si o 1tmet ]Eiairehlﬁdbﬁatb‘d.ﬂg‘l
Exanple 1, the on S g oLz |l ows: 2. 0] er, ar.e

coll ected by di stHéF%?'ig %%?ateﬁ‘w “q%%ﬁ'e Jgﬁﬁ o&%’h%ltggdf’t%i o‘ﬁa%g t R gy
aci d; the wei ght prepestddal thet aeactipn] ndxyuaed (Expressied [agr i pemRerhas
a value of 0.935 kRgkhivy CREEghthaeRdSH BhESHHRIVGENwhtepStARId ARG I S

Lerr] Pa. present + reactants) is greater than 45%, the polymer
15 . obtained is opaque and peterogeneous.
The operation is carried out in a 7.5-litre
stainless steel autoclave as indicated in Example 1.
Step (a): '
Charges:
.20 - = hexamethylenediamine sélt of adipic acid, in -
| dry solid form: 2,086.7 g (7.955 moles),
- demineralised water: 1,825.4 g,
- aqueous solution containing 32.5% by weight of
hexamethylenediamine: 746.5 g, i.e. 242.6 g of
25 hexamethylenediamine (2.088 moles) and 503.9 g
of water of solution, -
U ' - aqueous solution containing 50% by weight of
hypophosphorous acid: 6 g, i.e. 3 g of water of -
_ solution,
30 - silicone antifoam of Example 1: 0.2 g.

With these charges, the quantity of water
initially present in the reaction mixture is 2,332.3 g
and it represents 50% by weight of the total of water
initially present + reactants.

35 The operating procedure is identical to that

indicated in Example 1. | |

Step (bj: |

Charges:
- dimer acid: 1,140 g {1.996 moles).



10 . The pol ymer obtained is opaque and consequently
het e€rogeneous. It has the followi ng characteristics, nmeasured on dry
granules: - nelting point (Tm): 248C,. - crygpallisation point on cooling

(Te) [err], 15 - end group contents: - COCH 32 7 nmeq/ kg -
[err] 25.5 nmeq/ kg. COVPA Tl VE ) exarrp] shown with
all the remain- 20 CopBPRTR bngorﬁﬁcﬁedﬁ’?eof the" ?slontf?el

observed) that . V\dendaé:edatnm Examplénal, athel valyhichanges debimd hes fob45
at the end of thgqggs od of addition of the diner acid, the polymer
obt ai ned i s opaque and heterogeneous. The operation is carried out in a

7.5-litre 25 st ai nl egs 08le g1 of Waten are GRljestess by distilhatianpae 1.
Step (a): Ghargethe &kadfeihe aaddicabnne£sdhe aiméﬁll AbEdfCtHe woi of

dry solid form 2,08 955, no ) -de alls wat er 48 g, -
agueous sol Ut-Fon &5 %éﬁarﬁ ‘g“tﬁf 5*%?(3%?9& 3n§?§gf’eﬁédlaalﬁ1° a8,/ 5
g, i.e. 242.6 g of@luexafetnd3sndae a;thusec(aseOSS m)l es) and 503.9 g 35 '
of water of solution, - *"l‘iiéeok'édﬁeé&“ SR Th2gn>008 blés‘ﬁ%b?@sh@ﬁ is

hypophosphor ous aC| d g wat er of ution I cone
ant i foam of Exa 3.9 -23 Wth these charges the quantity of

wat er i ni tuoal Ly present I'l!het tpblrym:t lmdmndwrﬁldpéq@%@dgc@ﬂﬁleqﬁenuy
enctants 5" Phettlenfoddl® K2 Hasl M ool e RAER P (ptics.
i ndi cat ed i n ExamslaguredStoap dny) grehmrlgies - diner acid: 1,140 g (1.996
mol es). - - melting point (Tm): 248°C,
(L ' - crystalllsation p01nt on cooling (Tc): 188° C,
15 - end group contents:
- COOH: 32.7 meq/kg
. - NH,: 25.5 meq/kg.
' COMPARATIVE EXAMPLE B
| In this example it is shown (with all the remain-
20 ing operating conditions of the invention being observed)
that when the ratio r, has a wvalue which is lower than
0.915 at the ‘end of the period of addition of the dimer
acid, the polfmer obtained is opaque and heterogeneous.
The operation is carried out in a 7.5-litre

25 stainless steel autoclave equipped as stated in Example
1. S
o - Step (a):
Charges:

. - hexamethylenediamine salt of ‘adipic acid, in.
30 . dry solid form: 2,086.7 g (7.955 moles),

- demineralised water: 1,048 gs

- aqueous solution containing 32.5% by weight of

 hexamethylenediamine: 746.5 g, i.e. 242.6 g of

_ hexamethylenediamine'(2.088 moles) and 503.9 g
35 of water of solution,

- aqueous solution containing 50% by weight of
hypophosphorous acid: 6 g, i.e. 3 g of water of
solution, -

- silicone antifoam of Example 1: 0.2 g.



10 The operating procedure is identical to that indicated in
Exahpte 1, the only changes being as fol- lows: 1,170 g of water are
coIIected by distillation at the end of th 3’;1d_d|t|on of the diner acid; the
wei ght of 15, resi dual water is 384.9 ¢ and the ratio [err] then has a
val ue of 0.900. The red essure ich is es ablished is [err] Pa. The

pol yner obtained is opa dtReBR e TRAFI§S oo the h@t‘@?‘ﬁ@@lﬁeo&g WP’Eteﬁ'as
the follow ng. crmbniﬂlptpresemainr eheorediotigmamietire b®l i, 554p9i gt

(T [err], - ciygtay! gégye%%nr&%' gltqoso%fo%i ﬁt(g;‘f) the ot Q/E’Lﬁa%e%s

The operation is carrie re s ainléss aut ocl ave
equi pped as statwtwmm@ﬂ%p*(%sacwﬁges 30

hexanet hylsgnedi am ne sal-rhé)f o@eﬂﬁn@clﬁroeaddfa S | dabAtital, 7@:9 ¢€hae 629
nol es), - dem ng{&igsed jer. %‘B‘ﬁ]{ ﬁ - pur ehexanet hyl enedi am ne: 177.5 g
(1.527 nol ey ot %ihi ng 50% by wei ght of 35

hypophosphor ous aci d: ﬂ_;gp_gg_)_:e 1.25 g of water of solution, - silicone
anti foam of Exanple 1: dYth these charges, the quantity of water

initially present |nthe re |on m xture is- 204.85 g and -24- it
represents 9.65% by wei ghtd&mex rrcidt at, 140 @t € - 994 mades) present +

react ant Sl(% Sti r:r ng is Omli@ﬁfaijt_!éi:a&ﬂdl rbéeaeﬁeplﬂéleidéhlei&an.rlﬁsi ehatby
pressurisation tp rr essure rel gase

t enperat ure of t%é’g??\l'?‘gdiﬁ gf‘ﬁ'}“\éﬁ q‘r’a???d ‘?ﬁ)‘éﬁ $999% § BHP¢ 8§erf°f hour
(an aut ogenous piessure of 1.4 MPa) and the reactants are allowed to react

for 30 mnutes under thege, '?6’?"&1’ %%erSBEB é8liedfed by distillalliorf akhe

abovenent i oned terrperature an
W “the end of the addit:.on of the dimer acid; the weight of

15 residual water is 384.9 g and the ratio r; then has a
value of 0.900.
The reduced pressure which is established is
500x10% Pa.
_ The polymer obtained is opaque and consequently
20 heterogeheous. It. has the following characteristics,
measured on dry granules:
- melting point (Tm): 245°C,
- crystalln.sat:.on point on coolJ.ng (Tc) 189°C.

EXAMPLE 2
25 The operation is carried out in a 7.5-litre
' stainless steel autoclave equipped as stated in Example
U 1. | o
' Step (a):
Charges: .
30 - hexamethylenediam:.ne salt of adipic acid, in

dry solid form: 1,739 g (6.629 moles),
- demineralised water: 203.6 q,
- pure hexamethylenediamine: 177.5g (1.527 moles)
) agqueous solution containing 50% by weight of
35 - hypophosphorous- acid: 2.5 g, i.e. 1.25 g of
| water of solution, _ - |
- silicone antifoam of Example 1: 0.2 g
With these charges, the quantity of water
initially present in the reaction mixture is 204.85 g and



conditions are maintained, 872 g (1.527 noles) of a fatty acid di mer

mar ket ed under . t he trademark Pripol 1010 by Uni chenma Chemi e, which has a
nmononer content of 0.03% by weight and a frjgrer content of 3% by weight,
are.inptro- 9% duced into the stirred m xture by being steadily run in-

over 40 minutes;,po_water disti on is carried out during_the perlod of
addi tion of the h?rré:l’a PX&senhq %hélg% ?’é’ge‘ﬁ br &fs the tetdl of wager A

the end of the aimitiahlyfptrésent nerreactante. 20 wei ght of residual

water is 204.85 g and t [ d r resent
description, has a val u?%ﬁ%ig%zfé%oﬂs Q a\a}g8 %eg%ﬁfggg Pﬁ‘&ﬁe& & Fal | y
rel eased down tocﬁﬁh%‘éhéﬂitcbﬁﬂ'mﬁ@mt@!pet¢oaxw 1PapuforIowed 2f

m nutes, . asd thepf@ﬁ@@fétf'éﬁea%.qr!ﬁ@é'aé SF RS Bk the? $AG 1 RR mlilR T
period whlle wat I S &aultag LlLed off . A ressure of [err] Pa

i's then gradwal | ¥5 c52ised) grady ¥rt90 hpnﬁt g¥eFnil Bopre (A @wtogenous
mai ntained 30 pressgeerpf dnd tMPapoapdonhensmidouants faré shdllowéd ky

continuing to Sti‘éa&@efgi‘XSblrIﬁllfn?‘Eeéo Ut S5l J, d&iﬁ%ﬂgﬁ[err] Pa while a

steady distillatron of "water contrnues to bé ensure
hexanet hyl enedi ari ne, neS%eRetbht the 35 end of step (b), is 0.15%

Stirring i@ stopped and wn_eneetﬁu Tab%%ﬂte&&&%ﬁéaetéﬁ &B4thrEanid pielsahideshed
in the autocl ave_an d.ra ff Th ter extrlde from
t he autocl ave |n?%‘g% ?r$ \g}aggln {ﬁg f‘ﬁé %S‘I
wat er bath and |acided1geanmaa:ﬂcedtednd1mﬂerecthél'h1armrym Bbi.pohedolls by
e Lor! o5 pEhEEhala CARRESTIGRILY KOS SiRbRe: Uorting Ut o b0
[err]\_- crystaIVi’éﬁm:oﬁnﬁoﬁnFréﬂeé'oSPFﬁQnFT@f 3%oby, Welg#&:gﬁé’@pléé'moe’n
- COOH: 69516 negusgd- ih€orthe 28ifPelEfiik8ui8 by beill bteadsoy Trkinatn.n260C
under a shear gradl o240 minutes; no water distillation is carried out
during the period of addition of the dimer acid and the
autogenous pressure rises to 1.7 MPa. |
At the end of the addition of the dimer acid the
20 weight of residual water is 204.85 g and the ratio r,,
defined earlier in the present description, has a value
of 0.932.
The autoclave pressure is then gradually released
down to atmospheric pressure over a period of 1 hour
25 40 minutes, and the temperaturé is gradually increased to
| 260°C over the same period while water is simultaneously
W distilled off.
A pressure of 500x10? Pa is then gradually es-~
: tablished over 30 minutes while the mixture is maintained
30 at 260C° and the polycondensation is finished off by
continuing to stir the mixture for 40 minutes at 260°C
. and 120x10®° Pa while a steady distillation of water
continues to be ensured. _
The loss of hexamethylenediamine, measured at the
35 end of step (b), is 0.15%.
‘ Stirring is stopped and then a nitrogen pressure
of 5x10° Pa is established in the autoclave and the
polymer is drawn off. The latter, extruded from the
autoclave in rod form, is cooled by passing through a



[err] = 10 [err] 26,000 poises. - tensile nechanical properties: - break

strength: 72 MPa, - elongation at break: 350% 15 - tensil e nodul us:
630 MPa, - torsional t her nomechani cal gperties; t orsi onal nodul us
at: - [err_i720 MPa - [err] 700 MPa, 2 - [err] 580 MPa, - [err]
320 MWPa, - +60C 160 MPa. 0252860 'CLAI VB 1.
Process for t$RLd FakRx Rath a%# 1%&%%@1%% ethwing both a
hi gh nelting pOI nt and m@dlmﬁowtwnedf i8Mpe x@nmand

di carboxylic 5 nt ai ni ng _not _nor.e t rbona and
Tatry oald i meonadticttly, RRuduaifulr ol iad. fir  selipRinan haratl’ °
pol ymeri sat i on téristhos Hdseasunted mmgiﬁj) grarmilegt by wei ght of nononeric
fatty acrgl(s) cor}ﬁé\j_?iﬁ?i ml bon atons and 20 to 0 % by wei ght

of 10 nmononeric acl d( cont ar n| hg from8 to 15 carbon atons
and/ or from21 TCovskat Biompoine omi PP RSB ETDET P& Har act eri sed by

the foll ow ng polérfm group @Qﬁtéﬁﬁsﬁtep (a), a prepol ymer havi ng am no end

groups is prepared in optionally in the 15 presence of
wat er at the begim fini f %&%T éﬁ'a:gé %‘?/k?he conpounds consisting: - (i) either

of a mixture of t+e NBJ |:0ding s oest/kguents: short aci ds(s) consisting of
adi pic apgd, tak vi &i AP Peo tlﬁli Ecda QR Ot her
di carboxylic aci ?E%%)y Q&% €)%aturat edécy oal | kﬁratl c or aromatic type
cont ai ni ng not noYe=tHAns: 12 28rP0A Beiness hexarret hyl enedi ani ne + a

cat al yst ConSISll'ﬂgneilé&ﬁe@lﬁam@Wfﬁiémﬁ) or of a conpound (beta),
(al pha) denoting an apic n organic oxyacid other than a
carboxylic acid, Tn é\fé)%ﬁ tre lg ?zef'}ggbne of the acid groups, when

t her\g_are sever al ~ of eltmgat it satirbrenk s a35@%, const ant pKa in wat er -at 25C -
whi ch d0f§ not exceegeflsi{Q6hGdulesPts9¢ wpaal kal i et al

- torsional thermomechanical properties; torsional
modulus at:
- =20°C: 720 MPa
- 0°C: 700 MPa,
20 - +20°C: 580 Mpa,
- +40°C: 320 MPa,
+60°C: 160 MPa.



or alkaline-earth nmetal salt of this acid, - (ii) or of a mxture of the
fol I'owi ng constituents: 30 stoichionetric salt(s) of the

abovenenti oned short acid(s) wth hexane | enedi am ne + free

hexanet hy(epedi - amine + the catal yst dét i%fed above, this first 0282860a).
being carrted out, without performng water distillation.in a closed system
of the autoclave 35 type, under theCLAIMS ng conditions: - the

quantity of vater inilimidoedy esest. ¢hen pReperagidly. okn hBfiohEAELLEN
m xture expressed as a per- cenjage, by weight based on the total quantity
of water initi aﬂquajxyr"é%léfﬁs +h?‘é’a‘&gah?€hd6eguﬁ& neltdng poeint angzgood; he
starting m xturflexsibidiiser, grfcom! | jexayethplenédfamise 7 t diParbbitytic _
Ceact at hnis CSp, SHREHAP ASE noll chiR MR Eby, Aol | M8 C |
hi gher t hawat fdiier eeigr ddgere tajem fremodhst growp woifcHdimewsuaeidsent
to enabl e the RGN By PoI§mie? i3330n! be %bﬁb%uﬁﬁsce_éfﬂ:&ﬁhiﬁgush'96' um
of the am dificgt op - eacti.ons correspondi ng to the beginning of {he
fol | owi ng step .5 18Y we:._grhtn %Es@egﬂﬂe&igp fathy aqifl(s) e%BP?%Plng
obtained is redxond 16 thot B0 tatrbpnaatodnd reard 2di td 0s saddedvgigititiablfy to
the reagty on mpdup st oxy, b i L ng..0 ved:, - e tion
i's carr?'tedd out "at g%trélé]g?%ﬁ#eg\%gg&? Bgﬁtgg#?ggt gg%l n%?f}:eo r%'slgng.ce:8 &(’))ﬁ] 200
to [err], - thatsams @t’\'@@rl fromy 2letioRd qarkon ahamfonshe pprddsprecemsch,
during the periginy cHiFddteri¥ed My dNEfo1a0WEng ipointgual to the
prepol yneri sation _pressure (case a) or is highe t%an thi,s pressure 2
(case b) ~or "~ r%a%uéﬂ:St g?ata aI(Fg' Qrgﬁgp?{'@“ﬁeb‘ﬁl"g}ﬁgri%’}%nen
pressure to at rgxspips i dspr geeparedady creacting,cheptiioealije addithen of
the di mys aci dpulfehasese OWated |at | Bng HildiGmihe oFPLnls AeEsPhERL

a and b) or a pres- 25 Ich i

n C£S€S sure

pressure (i I a ower than
the latter (i n GeARounds conrisbing: r emmi ns equal to atnospheric pressure
(i n case C), = (i) either of a mixture of the following constituents:

short acids(s) consisting of adipic acid, taken by itself
or in a mixture with at least one other dicarboxylic acid
20  of a saturated cycloaliphatié or aromatic type containing
' not more than 12 carbon .aﬁoms + hexamethylenediamine + a
catalyst consisting either of a compound (alpha) or of a
compound (beta), (alpha) denoting an inorganic oxyacid or
an organic oxyacid other than a carboxylic acid, in which
25 at least one of the acid groups, when there are several
of these, has an ionisation constant pKa in water at 25°C
o which does not exceed 4, (beta) denoting an alkali metal
- or alkaline-earth metal salt of this acid,

- (ii) or of a mixture of the following constituents:
30 stoichiometric salt(s) of the abovementioned short
acid(s) with he,xamethyle'nediamine + free hexamethylenedi-

amine + the catalyst defined above, _ :
this first step (a) being carried out, without performing
. water distillation in a closed system of the autoclave

35 type, under the following conditions: '

- the quantity of water initially present, when there
is any, in the reaction mixture expressed as a per-
centage by weight based on the total quantity of water
initially present + reactants does not exceed 45%,

A




-~ a simultaneous distillation of water is ensured, on the one hand, if

desited, during the period of 30 addition of the diner acid and,
on the other hand, during the period foll@4 ng the addition of the diner
aC|d - are is taken that, at the end of the period of addition of the

di mer aci the rati e def i ned ht of reactants
in step (a) tch%\e tyg ﬁ%?uﬁ%lﬁsvﬁ?bﬁ?g gr?@‘éﬁi-gl‘its bynheats (a)
+ wei ght " of di ner acing+ hmeaghémpératurduait\mted #® the range adma20al ue .

situated in the ran fg n by . r ng.wat er
by distillation dur??r?g t he ('gerl od&g? a%l%c¥a é‘i"? &t o‘rl'gr%ri ¥° gggé*ﬁdgy t he

di mer acid, once it hif temparaiares a@énﬁ?e@% aqt@qqmt%@mésuaepvhmh

which issufficient g Higher than Rit@idépheticOpekaiirac féirt B baelbaqafred

i ity, - th t ih Stit h that: -
Uhe. quant 1% of  shortii HLes A A% PYEELELBRE. (41 aPHaPLendvie ErRELion

di mer acid ranges fmimRtalre d:c99remd:l%tlié) state of chemiaaloegaﬂ.ﬂ.}.bniumhe._

) el at e to t heh o] BSEL AT 2oRER1BHS" cblrBhplntihy 10" LA,
acid is equal to 1 GReHRHAMmL %£°%1@V§%I%MMH i s higher than the
stoichiqeetry andn sadegeéahaed;ﬁépa 5 thetq: é%(d_ggt@ﬁ Idﬁt%:.h@a regction

m xture an exce exanet hyl ene es i ssi.bl e
conpen- sate fd*:rseqc% 4]o§"§‘r£§'f %h E%ggi’an? n*8t eﬁagﬁﬁl
during the pres;tﬂdalarlélyeas:e the rémctmmanxstwte; h’eheuﬁbklouingopeinbﬁ free

hexa- 20 %e (fgf-. enployed in step (a), variant (ii), relative
to the nunber -of noles of acid has the values indicated above for the

rathg [err]. 2. = the oper aéé@&'rdi’-ﬁg careied maut ¢ 13k adt eFPERETARUrAAt
the steps (a) and (Bitatategbrimiig hde PUER0D t2H 280°cQut wWith a -

presence of vater_ | idd!® Jpeaali8h 8! UEgr Lol oheT Y U4 OhutbEBabll: 1N
' pressure which, during the period of addition of the
dimer acid, is equal to the prepolymerisation
pressure (case a) or is higher than this pressure
20 (case b) or decreases gradually from the
prepolymerisation pressure to atmospheric pressure .
(case c) and which, after the addition of the dimer
acid, decreases gradually to a value which may be

atmospheric pressure (in cases a and b) or a pres-

25 . sure which is lower than the latter (in cases a, b
and c) or remains equal to atmospheric pressure (J.n
U case c),

- a s:.multaneous d:.stillatlon of water is ensured, on .
~ the one hand, if desired, during the period of
30 _ addition of the dimer acid and, on the other hand,
during the period following the addition of the
dimer acid, _
- care is _taken that, at the end of the period of
addition of the dimer acid, the ratio r, defined
35 " below: '

weight of reactants in step (a) + weight of

_dimer acid
weight of reactants in step (a) + weight of dn.mer
acid + weight of residual water

40 . has a value situated in the range from 0.915 to 1,

//—’_ .

| -




Imitially present not exceeding 45% 3. Process according to either of
Claims 1 and 2, characterised in that the short acids used consist of 30
adipic acid by itself or mxed with at Iea%sé one other dicarboxylic acid
taken fromq t/he group consisting of 1,4-cyc ohexanedi car boxyl i ¢ aci d,
|sophthaI|c acid, and _terephthalic aC|d t he proportion of adi pi ¢ acid in
the mxture represen-l- n@eﬁg bely memoiing witer by distillatdess duning di ng

to a][ly one of d ahmtﬁetﬁeﬁlot?h@fa&a@igﬁéﬂ bf éﬁkﬁtdiﬁﬁ@rd ?d- & a”&df‘s Usgd
are frac- tionated p c fatty acids i,n which the difunctional. aci
fraction is greater %%”Egﬂ@rbﬁcﬁérgﬂf‘cet f&s rofufrtirnde SOMPLEtSet i on
is less than 1% by wesghtemt@d fe?.9-a t perfiodctwinichof iaci shbfidiewnt i tttaaal ity

greater tdan 2 is | 78 R

Claimd4, éFlhar acterised |€@€h§t t g rrereavgjl‘ts %e ]F]é)gre usedpcon3|
the 5 C\sprecu esthepPEPREYLHPNST szctﬁ%a‘{ﬁlmp‘bﬂ censtiteeehat age such
conposi tion origh&eiing fromthe catalytic polynerisation of nonomeric

fatty acid(s) contali 18 carbon, at,ons Pr.ocess accqrding.t an
one gf a al(rrgs 11t0 5&%#5"?%’& Y 2% ﬁ*ﬁf”ﬁﬁc%%s)cdi%ﬁ&s& 3'1 %'aﬁe \76% y
used 10 cornef sshopt adid () |-bwlines parid sangemimpnt tﬁé) ooB@amod %,
oxyaci dsjg sul phur-QUSthé% 'xﬁoﬁ‘éﬁi{aég:i&gﬁ.%@%r BE%ofe'ﬁwﬂémet lene-

orthophosphorl C.or pyro- e organi ¢ oxXyacid
- the or ganosuibHBHRe %PEIQYﬁﬂ i8r mhep (&) Y#ﬁlﬁuhtwﬁa‘-bh FGP-PFlHEnGPes a

strai ght - chai n ¢tie btaﬂsbeﬂumb&yl of afibtak 6Qntsabﬁtnacfia<pm) 1aha B fCdimer

h I I b al k d
contai g Tromaldotd sdPabnbd, Vet dBhnbHoT Y. Irie cd & Phnpsy it
cont\@iyni ng fromd higltex driam m@rﬂ;:oxchimxxeﬂmland)lm ydemed:mmemlsoh ashe
benzene icl eUStémﬁdﬁfddi’i&@ | Ynbs %ﬂéﬂ &:IeH&'EE!oHy :ﬂuE&x?e aEKY'e:E@é’é&abf‘f

containing from1 to car bon_ at ons; ][c) ralca optionally
substi- tuted %e’ialf‘% lﬁy%ﬁml?’&’cﬁ%aﬂ"%”é}é 1id nbtf PRfFibLS §°25’°‘“Pen6ar bon
atoms; - the orgmtepliogphthe clogs dof othiser reaetdatPWhidlermdy occur in

step (b) during the pressure release,

- the ratio r; of the number of moles of free hexa-
20 methylenediamine employed in step (a), variant (ii),
relative to the number of moles of dimer acid has the

values indicated above for the ratio ;.
2. Process according to Claim 1, characterised in
that the steps (a) and (b) are performed as a sequence,
25 but with a presence of water in the reaction mixture at
the beginning of step (a), " the quantity of water

Y ~initially present not exceeding 45%.
3. Process according to either of Claims 1 and 2,
characterised in that the short acids used consist of
30 adipic acid by itself or mixed with at least one other
| .dicarboxylic acid taken from the group consisting of
1,4-cyclohexanedicarboxylic.acid, isophthalic acid, and
terephthalic acid, the proportion of adipic acid in the
_ mixture representing at least 70 mol%.

35 4, Process according to any one of Claims 1 to 3,
characterised in that the dimer acids used are frac-
tionated polymeric fatty acids in which the difunctional
acid fraction is greater than 94% by weight, the mono-
functional acid fractlon is less than 1% by weight and

I




(11), in which [err] denotes an al kyl radical, a phenyl radical or a
phentyl al kyl radical, each of these radicals having the definition given
above for [err] 30 - the organophogphiLnic acids of fornmula [err]
(L) in hych R3 and R4, which are identical or dif- ferent, each denote:

a straight-chainp al r.adi ¢ Lanta from to 3 carbon atons;
phenyl radi cal g? gk’%ﬁézﬁ'ﬂ iRy 1@ lep‘glﬁc’fP i%% 9zRataer (LhaR a%h%%tl s 35
havi ng t he def lessi ¢chagi $&nbygbeedghar, [err] - the organophosphonous aci ds

of formula RSHgP (0) (@Hle ng) A&m%[férklgmo%es h%zsaéi%]zg.th cgg%hlnngr

branched al kyl “radi cal “contai ni n carbof a
bei ng excl uded th@tt hehe askingr aﬁcéﬁﬁylwhmh c@re usegdQ consiatui nfngthe

carbon asons); spephieay! obﬁdh.ﬁéh 015 a ﬂuﬂm&}{&%ox{ a@lfcala eéné&ed
latter t radical s having the.d Lnlt ven % ove
Process acedr dFN§PP8 J‘&Pn?ﬁlgﬁ:ﬂﬁ (044 %hiencg a th'ﬁa?° W%’c‘?ﬂ%’-?’él pha)

whi ch ar e usedodomongmeatict lfatplyoaphdr(sl)scdalta\mdngctlascbebongangmso t he
group of hypoplgosphoro S oap,gos r Iy S r| c,
met hyl phosphom@c phenlﬂ?'oﬁ%%%h%m cC, r?o ‘%‘E gﬁ%nlﬁg c?i)él&?h% r}:f?gsphl ni c,
di phenyl phosphFhPé'acﬂF@HWIed ip thatpﬁbﬁyFé ééﬁﬁFn(élPh@béﬁbW%h&mﬁ‘Pﬂc

et hyl phosphoneuszss.shenblfpmmpliwqwmg bgaaibahosphonous aci ds.
Process accordin

to a cterised i thét the .
ol vet (ot or imbRe” Rhe SaSkasn it Drgacings. SilmHirte o salbtnirtay [«
derived from 1bhypophpisphacous,r eplmsldtbnmmabooethqpmbaphoﬁmn@;c pyfer abl vy,

of the sodium gﬂg gﬁbﬁ%l ldgll_agl ts originating fromthe phosphorus-derived
aci ds nentione g in daim7. 9. Process according t.o any one of

Clakgs 6 to 8, ~cREPRG @PPS@G'QPHthQ?‘YPﬁédﬁI‘oportlons of strong acid 20
(al pha) 18r of sakt thet argatoeudphenias azids PF foamudal R,a90,H (B ime tO

the Tinal coPoly3mhite 23Endostald Y sRebyGRE-Enlin "k 14, 3AdnB4° Ay

bet ween 0.01 an
radical containing from 1 to 6 carbon atoms; a phenyl

radical optionally substituted by 1 to 3 alkyl radicals
containing from 1. to 3 carbon atoms, a phenylalkyl
20 radical confaining from 1 to 3 carbon atoms ‘in the alkyl
moiety and in which the benzene nucleus 'may optionally be
substituted by 1 to 3 alkyl radicals containing from 1 to
3 carbon atoms; or a naphthyl radical optionally substi-
‘tuted by 1 to 4 alkyl radicals containing from 1 to 3

25 carbon atoms; _
- the organophosphom.c acids of formula R,-P(0) (OI*I)z
U . (II) in which R, denotes an alkyl radical, a phenyl

radical or a phenylalkyl radical, each of these radicals
having the definition given above for R;;

30 - the organophosphinic acids of formula R;R,-P(O) (OH)
(III) in which R, and R,, which are identical or dif-
ferent, each denote: a straight-_-éhain alkyl radical
containing from 1 to 3 carbon atoms; a phenyl radical or
a phenylalkyl radical, each of the latter two radicals

35 - having the definition given above for R;;

- the organophosphonous acids of formula R;H-P(O) (OH)
(IV) in which R; denotes: a straight-chain or branched
alkyl radical containing from 1 to 4 carbon atoms (the

- branching being excluded in the case of an alkyl radical

* (o L L] S * -




EP 0 252 860 Bl As printed Clainms Process for the preparation of
honmogeneous copol yam des having both a high nelting point and good
flexibility, from hexanethyl enediam ne, diggrboxylic acid(s) containing not
nmore, than\l2 carbon atons and a fatty acid dinmer taken fromthe group of

di rer aci ds obtained, by pol ynerisation of conmpounds copntaining 80 to 100 %
b;/ wei gh!t of -rm#?)%?‘]'r&{?itt é:c?lrriic’é; m%rﬁaufl’%ﬁﬂ t%a‘éffg%]ar&ﬁl & ons

and 20 to 0 % bphemybhlkpl maddicali,c éachy ofri tifs) ladtea ntwy madhcdliso 15
carbon atons a r : 24 b 0, 4 d process being
characterised BHA?%%éf%clﬂ%ﬁb%b%?ﬁés?&%a%?‘?és?f%ﬁszﬁd'ga), a prepol yner
havi ng ami no endls gr oupsPFacesepaceardinge e iGlpimpt i orbrractarigedpdasence
oft\évat erfsﬂ t hett:llilﬁﬂi r&fh'e?ﬁa@idél lhi(a_1§h_ep, m{lﬁtwoa?@uaéﬁdc;mﬁiﬁdmg@f- thie)

ei ther of \a 'mxture o e fol|ow ng cons ents: short acids(s
el MRS Sl e e, o,
one ot her dicar 8 ' £ ' -t ype
cont ai ni ng not s L h ediay -

cat al yst consi s@ éfgl‘téf taﬂ‘é?‘?’&“ ﬁggggﬁg%‘g%g éﬁ@g’ﬁ’%fﬁgr% b(i}%hgeéolr%gﬁ P eta),
(al pha) denot i NBRERLE noRiBALRYIRNIEPRLIBLC an ddPhERYLPERFRELA 16y h e a
carboxyli@. aci dphényYph6sphinieasdilsezyiphdsprain it Jmeithyl phoaphchous ar e

doss not “exceecPnehy EeRlseREGES GF SERR PRI Uladt (25 1T hetal
salt of this ac8d, - (iProcessfaacardingetof anye dng |of @latessli toedts:

stoichionetric sphtbSterisbfeiabeuaEeERhboBaallatt (B@itﬁ()slvh%hh is used
hexanet hyl enedi am ne + free hexanet %I enedi am ne + the _catal yst def) ned
i gﬁﬁﬁlﬁ&%ﬂm

abowg, this firSPngigks (af thengodinm apdopetagsinm,saldss

di sg illaison inthechosas Bésféfﬁ‘edf tbha_bavéo?ihav:aa&mpes, amdimprthéf@zfat_lﬂ]]qui ng
conditions: - t nti ' s . [ ny,
i'n the reacti ongfn' gg%r tesorgéblgtesa\égjeé%é%épielrﬁ%e%?ggg §§iﬁéﬁgﬁ?“§a§% moﬁ"ht%he
total quantity phospherusrideriveqd acide mentiened abevel oy Glairxteed 45%

the starting mgf{ure i Spraée8s atad¥aihy. tbY angaldrid.of OcBaiREPEN @bUTES
situated in the Ean e from220Q to ﬁSO C.and thé reactants are allowed to

react at this t Skerisedd 1 that g nBESPRFELRS o Ahi BHEPRI hidGHe:
than at np@pheri cappkrayuse dHrsadtpgbetd)qf ekpresabdcls s waifghtc pexcendt-

enabl e the reacfjion_m tp.r t ] C qu i b of
the amdificati %ﬁgr e:'ag(:]{%ég.ﬁr;% C(ej?r gtg%l;ng?ﬁait g}oﬁ?é&fyggg.ﬁ%ﬁ .(raléré(;f la[%ﬁ{eewfac}'l&?ovw ng
step (b); in a betependr.dd @md l#handrppefereblyhetween i®. teandk® A% h the
fatty acid dinmer, which is added gradually to the reaction m xture, the
foll owi ng points being observed: the operation is carried out-at a
tenperature situated in the range from200 to [err] - the operation is
carried out at an autogenous pressure which, during the period of addition
of the dimer acid, is equal to the prepolynerisation pressure (case a) or
is higher than this pressure (case b) or decreases gradually fromthe
prepalyneri sati on pressure to atnospheric pressure (case c) and whi ch,

after the addition of the diner acid, decreases gradually to a value which
may be atnospheric pressure (in cases a and b) or a pressure which is | ower
than the latter (in cases a, b and c) or remains equal to atnospheric
pressure (in case c), - a sinultaneous distillation of water is ensured, on
the one hand, if desired, during the period of addition of the diner acid
and, on the other hand, during the period followi ng the addition of the
dinmer acid, - care is taken that, at the end of the period of addition of
the dinmer acid, the ratio [err] defined '

* c L M s * .



bel ow. weight of reactants in step (a) ' + wei ght of

di mer acid weight of reactants in step3yfa) + weight of diner acid +

wei ght of residual water has a value situated in the range from0.915 to 1,
i f.nged ba by renoving water by digrtgbd2egeo®y during the period of addition
of the dinmer Cld and - the diner acid, once its introduction is conplete,
i s rE8ZEFEd f F¥° period which is sufficient to produce a copol yanide with

t he reqU|red viscosity, - the proportions of the various constituents are

such that: t 85§t nthe Prppasstion hfd\om%?c'?%l €opolyaa)ides |“%"é‘9t°6‘htaﬂ‘@htfwtt§9 PBP‘ a5¢, grog

acid(s) + d| P ""é{cff%" e lepadigmingliqapoxylic acidis) cantansg fot aF?BISO/ -

the ratio r2 a"?ﬁ f’°fﬂe'|"%§'°‘b? °frﬁ’5“ : fajg %EP’ %‘?;Z"}‘i y |
t ep (a) . % Y: ?) 9 me $aCl c§\amm % 9 af’oms

Zci d(s) an 0 B we h ofmo o IC nt| T LS o1 gionaoms ¢ rgm

whi ch 1 s h\*qh et P e e aam ea,os oo w'fe oy ﬁ)tlbrﬁ{lf gduce

into the reactigg piékéﬁEéJEf‘%va@F‘at%%@&m He ¥Ry Ic es it

possible to conpefsite? of @Mmikfae of ﬂssoummgt&h&.tusﬁacshamadéej s&s.% PEEHIE adid)
step (b) during tienyewsske i &lnmase, with e idaat 6 sty Qfcarb&@li b ar ahruRbes
of free hexamnet hydyeioiphaidTion carceiapd Qyp@dcontaindi efit (figre iRl harﬁarb()riv i tomsr @l abi-ve
to the number of amihgsncdfamide fer caelyst coraisting le@they at 4l esmpourdi (gipfiap dr athosompbupt t he
ratio r2. 2. Procksa. @ptometoting sroin@hanicraxiacidodnan e pyedid pthert thant a tdnexgit eps
(a) and (b) are prsidf orwhich 2deast eeqeichrcecid betpswivhdn therpragss eaverel aifthesat s ann
the reaction ni xtiensationt copstpat piagn Nﬁfﬁfn? 257C yhighhdqea pot exdeed duleteli deyotiog aralkabr
initially presentm‘ﬁ%P" dgline ] sajh,of tis ap.ocess according to either of
Cainms 1 and 2,° dﬁeﬂ’ é?&t‘ é?"i‘”é%ef e, fofiqying copsgituanty, stpichigmetyis sﬂggd’f @aﬁgqvgrpermned

adi acid by i t feppdiaming ?ehﬁ’ﬁ’g‘e Yipnefieming Ay
taklfe}.,ﬁ"Z from the g3 g‘ﬁm @ﬁpfga W&"Q arge {v Y1 Bk o H‘i‘%i"’ﬁ%’xéf"}ﬁw & %Ic'°sed
i sophthalic acid y% u&ﬂ" "°@ '9 “"S

pe undér.th
o ROt 80 hioR TR E odhdlai
the mixture repressgépsmanaegm m‘Z ﬁai 2 jﬁmpé%at A ey B one
of Clainms 1t § n

t e dlner acl s used are
fractionated pal ymgel s%nfnewﬂur@elrgsealgﬁam Gy HbdiRg, % b WApblaRRAdiALd ifl el rafghi ON
i s greater than 94%MYonve) £50t ¢ aﬁchﬁﬁe R0k B taiswea lto ABdt G fhfs&%ée@dmré 8nd 838
than 1% by wei ght afegehdi® pfessifd Wi iDhighdEthh Sinodohidiic ptessiidl foil ¥ pib@attiie whizAN 2
I s | ess than 5% by isifighit to Snabl&the C&attn amidé ©irekgh the stateal BhefhicalCdyailitinih ax the ed
in that the diner asiddisatiodreadtioracares@adingio fieibdginndg ot hefolkpdgisep (Wbt ai ned by
fracti onati on -oir azsetopd steg) th dtearepclpmep ObteiNed0s reastedyyith dttei faty atid dimet, hicltiakadeyt | C
pol y- meri sati ogradviliyrto the maactiop mixtire, fhe fpdovdropints bpitaebservrg: 18 car bon at ons. 6.
Process accor di nghe epeeian ineatio put@l aipmeerature gitugled ip therrange iserh 300 PP Chat t he
catal yst (al pha) HfPREIONSS Gasdiad ot &n aytagepsus preBsUFRGIIcByAUriep tpavriod 8t additieing
t he inorgani c oxyBt e add|iHRaebigsthe Q’GP?%‘?E?P?“&” P %H&?ﬁb?’dﬁé"ghe’ than this
pho S phor ous, ort H:6essure {case b) or decreases gradually from the pre erisation pressure to atmospheric
_ pressure (case c¢) and which, after the addition of the dimer acid, decreases gradually to a
: value which may be atmospheric pressure (in cases a and b) or a pressure which is lower than
\_/ ' _ the latter (in cases a, b and ¢) or remains equal to atmospheric pressure (in case ¢),
- a simultaneous distillation of water is ensured, on the one hand, if desired, during the period of
addition of the dimer acid and, on the other hand, during the period following the addition of
. the dimer acid, _
- care is taken that, at the end of the period of addntlon of the dimer acnd the ratio deflned
below:

weight of reactants in step (a) + weight of

' | ___dimer acid

weight of reactants in step (a) + weight of dimer
 acid + weight Qf residual water

has a value situated in the range from 0.915 to 1, if need be by removmg water by dlstullatlon
during the period of addition of the dimer acid, and
- the dimer acid, once its introduction is complete, is reacted for a period which is sufficient to
produce a copolyamide with the required v:sco'sny :
- the proportions of the various constituents are such that:
- the quantity of short acid(s) relatwe to the total of short acud(s) + dimer acnd ranges from 50 to -

T



phosphorlc or pyrophosphoric acids; - .anmpng the organic oxyacids: - the

or gariosul phoni ¢ acids of fornula [err]. @%) in which [err] denotes: a

strai ght-chain or branched al kyl radical containing from1l to 6 carbon
atons; a pQenyl radical optionallﬁsub% é ted by 1 to 3 al kyl radicals
containing from1l to 3 carbon ato %’I al kyl radical containing from
1 to 3 carbon atons in the alkyl noiety and I n which the benzene nucl eus
may optionally bedsmdbstituted by 1 to 3 alkyl radicals containing from1l to
3 carbon at ons; - dre @tiovaphthé mbea st ntoltls oPiikirfytylehatiamine Dnployedan sty (af, virand),

al kyl radical s costae o thg thtalofmbert @ ndbled aof 3Adit Adid)®nd of tilmer adidyanexphias pheni c
aci ds of fornul a detanally égbdi Yo 4 valuatvnich isFheranamt taes steichiosrelcy bndrig deterained so pheny |
radi cal or a pherigttoddckyihto rtbaliramation regtaorh apf extédse st hezadietbalbrodiamine rvgpich reakes it
defini tion; gi ven repsilsetofcompgneate for thiadose piythia agrhtertptiichimay aedurd in sidp ®beuring the -
[err] (IIIHn WHRSPrE lepse. and R4, which are identical or different, each
denote: a straigHfe ’é??a’P af t Wbe'r%d’P'eﬁ?f free PRxam ety eq‘ﬁ"U}ﬁeﬂ‘pre"S" ster Bhiriattons
a phenyl radical @r"ﬁ""ﬁﬁ‘éﬁ?l"%ﬂ‘?@ﬂ’f "PlF; of gimer gidchiys e vRIKRS indigeled povglr g didtical s

havi ng the defini'tion given above for [err] - the organophosphonous aci ds

Of for rrul F_ 35 toE’a 1, cparm:mrseg %r& tral or ISn B
equen,

or anched 31 Kyoet el MG et Q AT, @f"’g idlino

bei ng excl udggh “* &e Cadedifd 453 adica cont I'nin atons)

a phenyl radical or a p enylalkyl radlcal, each of the latter tmo radicals

havi ng the. deddesy dckddingdio \etikbr 3PONiRs f1 Ghd REENadactérisediMORR T MGE iEH RFs Eshsisd @i M
6, charact erddprtciti By itseflor inlked Wit £l eadt BheDiIRE) dlskrb&icER t4kSEFoNT BB GHoBH corbistinge
phosphor ous-d & aicycHexaniddabdr@ic @B iisdahtiaic 4L andgérephmanef aciaypoRbdRiph of @R ,acid
phoswbior ous,in the mixoyEremesedting et legsyr0emitasphori ¢, net hyl phosphoni c,
phenylphosphonrc benzyl phosphoni c, drnethylphosphrnrc

di phenyl phodixeessi ascordipge tohgry pdne rf I Giditess pHo §i charactdiided riz yHap the Sdirher nacigls used are

met hy| phos pHigetseated polyimeriefitty agi®isphish the slifenctional iy [rpdiiors is Iermigutbarc@4idby, weight. 33
EP 0 252 860heBToPupdtianat acit Fagkien i dest dhapriye Bhweight agy Hierfegctipn of agd of functionaiity
char act er i sé¥PaleRteNZif 'ephiBanSse BY Waght (bet a) which is used consists of the
sodi um ang q,tassr u sa t derrA/ed fr mthte acjds r ferrhed to above L
Aaimé6 alid, c??f tEnne yfrac na4h8 er?\1 ad ;)nfdggéfﬂ" k j\t% aihl ﬂ?’i from
t he phosphorr% éfm% %céfescoglgm? ?)r 0 g'a??ﬂ 9HD BT ng
to ‘any one o "{ Y ch PR SR H’at t he proportions of '
strong acgd F[rﬁ% slacerdmfafm 53 dhne 6 m; 1 toeﬁ( F&Ea?a%%ﬂ%d%gét LB BEHaf AT Gsed
relative to il g oum@%&@m e, are generall etween 0.01 and 1% and
preferably betwsgRg CheOhorgdit Shybtfsd srﬁﬂu@ﬁé @Lrsrdmc hyh SHhSPEIAULIC AR sphBloliA RfeN Zur
Her st el | ung vonphbm@en@,:?opﬁ‘&pﬁﬂnyams en, die gleichzeitig einen hohen

Schmel zpunkt unginoay the o@eHicoxPacrRigs ankei t haben ausgehend von

Hexanet hyl endi airitie, orglincsalpbaniesapiss @f Formiid Rhsom (sih evhizh R? déadidse o straght-etaianaen
und ei nem Fet t salbrapchedraikginradickh Sogeningntem 1i ©t 6 aavord etpm$Gral pipeyigrediicd! detionaliur ch
di e di meren S~ur enpstitetehby 1 &n3 ekl Hicdptoptaieing drom i10m 3 gasben\atamsi mdhenyjelky! radical 80
bi s\400 Gew. - % mmmérornrr trdtcerben atagysip e alky] oty $ndip wrish the henzerfefnuslens ey und

20 bis 0 Gew. - % OpiPRINOP Sphstituted by 1 to 3 alkyl radicals containing from 1 to 3 carbon atoms; or a
) - naphthyl radical optionally substrtuted by 1 to 4 alkyl radicals containing from 1 to 3 carbon

atoms;

- the organophosphonic acids of formuta Rz-P(O)}OH)z (I} in which Rz denotes an alkyl radical,
a phenyl radical or a phenyialkyl radical, each of these radicals having the definition given
above for Ry;

- the organophosphinic acids of formula Rth-P(O)(OH) () in which Rz and R., which are
identical or different, each denote: a straight-chain alkyl radical containing from 1 to 3 carbon
atoms; a phenyl radical or a phenylalkyl radical, each of the :atter two radicals having the
definition given above for R;

- the organophosphonous acids of formula RsH-P(O)OH) (IV) in which Rs denotes: a straight-
chain or branched alkyl radical containing from 1 to 4 carbon atoms (the branching being
excluded in the case of an alky! radical containing 4 carbon atoms); a phenyl radical or a

- phenylalkyl radical, each of the latter two radicals having the definition given above for R.

7. Process according to Claim 6, characterised in that the acids (alpha) which are used consist of the
phosphorous-derived acids belonging to the. group of hypophosphorous, phosphorous, orthophosphoric,
pyrophosphoric, methyiphosphonic, phenyliphosphonic, benzyiphosphonic, dimethylphosphinic,
diphenylphosphinic, methylphenylphosphinic, dibenzylphosphinic, methyiphosphonous, phenyi-
phosphonous or benzylphosphonous acids. ' e

N o



Fettsaure/n mt 8 bis 15 Kohl enstoffatonmen und/ oder 21 bis 24
Kohlenst of f at onen, wobei di eses Verfahm@sn -durch die fol genden Punkte

gekennzei chnet ist: - in einer ersten Stufe (a) stellt.-man ein Prapol yneres
mt endstgndi-gen Anm nogr uppen her EP D1262880 B Gegenwart oder nicht von Wasser
zu Begi nn eser Stufe reagl eren gel assen werden di e Verbi ndungen bestehend

aus: (i) en dam er foI en den Bestandtel | e: kurz

SAur of 1 oo ERE e g‘% Ej ctsg S e

m ndest ens oder
ar ot i sche%{)&ﬁ,‘y oc s(%%enssw chﬁ' ens h°s‘§$"§r ?(‘g?ﬂf’f YMeAE ani n
+ Kat al ysat or, bestehend ent weder aus ei ner Verb| ndung (al pha) oder ei ner

Ver bi ndung é@éﬁs@hcoﬂﬂ? 8 afyPdrBNAL1afds e 10ME, RRdrARlelisaE RE s BYbRioRI & str§$d1§c:d

or gani sch W) o s (bRl eRdréssdd BLa %@WH&& RBRHE 115 MiChinal YWRRYIPLnide, are
m ndest en&én&euy%fweﬁﬂ@lmeinuﬁ%tahd)ﬂteﬁsablf/Béhlv&en@%1 BRi%e gi bt, eine
| oni sati onskonstante pKa in Wasser bei 25 'C gleich oder unter 4 besitzt,

unék ¥rretda) wmtanspiidtel | - oder Erdal kal i sal z di eser Saure bedeutet, (ii) oder

aus dam Gemgely 8l fRLAGRORN @rﬁé&aﬁﬁ E@ jﬁnfﬁ né?éﬁ%tr 8 Rbton %@Ménz%uﬂ?r
vor ervahn- {&Nakilbae bia QaH{kS{ oo, Lo § G, BidaoRiurein mit och-
Hexamet hy| eg@ghsafB kbhnsYdhdmEN6H Ginf  FortsaurBdiférbE ba rﬂ’e’ﬁastt Qlis deVBRBbe SHORRE
erste Stuf e gy did WncdRgesduRh ! eriitsrla i v yEBAation|vah vaanaaegbn\éasaﬁs.s 1001G&.BEM
geschl osse- magdnety/s t REBawRM hit PreAbit &6l Kokiehstditebmehe indl 2 g Nal &awBr dinsigmegedn:

K>, Fettsdure/n ntli @ LisU 1 BEGilenstoifamrda undiaisk 2i GRSZYEKGhRO0IIDM A VEbBEI Edieses
WAsser nenge Verrabien desh di@folgantide Punkis igekeanuzsicfedridtickt i n Gewi cht sprozent in bezug
auf .di e gesante Wassermenge. vorhanden zu Begi nn + Reaktanten, ist :

hocksy ens gl ei dieind egggen Stufenia) Ste¥hmen eimBramiysgeen gnigedﬂaswnfﬁmnogremee ihereindendur ch
Erhitzen auf eiih&egeanpbpdar ticht Yon dapsBen cleginn diseer 20dp (ohgierats gelasdnyyriderodie  di e -
Reakt ant en bei \@rbée@we"r\msaena@m und unter ei nem aut ogenen Dr uck hoher aI s

At m)spharendruck vvahren zZeit a er rea aus-
er | auben, rﬂeg‘c fer 'C" te' he Vﬁ’esg:g °§?’1?H%P cht s
der Al 'h‘;g; g c.ogr%ﬁ.saﬁ?"s}@e,éfzﬁt&am edg@ A A

omen

t é} emer
Prapol yner e th g(ag %M gk ﬁgae o ros.
Reaki | onSgen sl HEnh et by v B G it S e Is s
werden: man ar bednferd gikt eé.neabrn,eﬁon;aeﬁ%{eekyrn W43bdP8&i @5 C B )éenoé’é;’@m &beé &9 und>,
man ar beit et qu@g)ealmm&a@%gﬁ%&smuregweumhreng der Zugabeperi ‘ode der
di meren Saure gi)&dériuus asm Bedigeh gonRigesdsh BestOEilGIS chiGrhetsEiRlsl Saf)e dRel @drerifiiner
al s di eser Drucén kugden (SEarbh ridt) Hexartkatyleh@iankis G frédst iuRgnettgRnade®in + vorstehend defi-.
Prapol yneri sat innsctataykatdd) s zu At nosphar endruck absinkt (Fall c¢) und der
nach Zugabe der dineren Saure fortschreitend absi nkt bis auf einen Wrt,
der at nosphari sheidieBr erstik S{ufeda) ddichgefiit visd ehne) Reptillglionode Wassen inringokgesgitogsehal b
di eses et zt er ewn frsGm WimeTyPdtodaveuntehdanieigspden Sedingurgsnin, oder gl ei ch dam
At mospharendruck bleibt (fO den Fall c), . man stellt eine gleichzeitige
Deshit | ation von \ﬁﬁé‘%?'" % [n fiemsRaaktion %’Q‘é‘{ﬂe’ﬁ@ﬁ’f"a’fel ‘é’aﬂﬁ%[ﬁf”@ﬁdwﬂéﬁs I"°’E angam igly

kt, in ichtsprozent in”~ bazug ayf die gespmte Wassermenge, vorhanden zu
111111 111111111 lisgiir?h Reaktan% ist Réchstens glelgch 45 %, 4

. man fiihrt das Ausgangsgemlsch fortschreitend durch Erhitzen auf eine Temperatur in dem
Bereich von 200 bis 250 ' C und 148t die Reaktanten bei dieser Temperatur und unter einem
autogenen Druck hoher als Atmosphidrendruck wihrend einer Zeitdauer reagieren, die aus-
reicht, um zu erlauben, das Reaktionsgemisch in den Zustand des chemischen Gisichgewichts
der Amidifikationsreaktionen entsprechend dem Beginn der folgenden Stufe (b) zu fihren;

- in einer zweiten Stufe (b) 188t man das erhaltene Pripolymere mit der dimeren Fettsdure
reagieren, di¢ fortschreitend in das Reaktionsgemisch zugegeben wird, indem die folgenden

Punkte beachtet werden:

. man arbe«tet bei emer Temperatur im Bereich von 200 bis 280 ° C,

. man arbeitet unter einem autogenen Druck, der wdhrend der Zugabeperiode der dimeren
Sdure gleich dem Prépolymerisationsdruck ist (Fall a) oder héher als dieser Druck ist (Fall b),
oder fortschreitend von dem Pripolymerisationsdruck bis zu Atmasphérendruck absinkt (Fall c)
und der nach Zugabe der dimeren SZure fortschreitend absinkt bis auf einen Wert, der
atmosphérischer Druck (fiir die Fille a und b) oder ein Druck unterhalb dieses letzteren (fur
die Fille a, b und c) sein kann, oder gleich dem Atmosphérendruck bleibt (flir den Fali ¢).

. man stellt eine gleichzeitige Destillation von Wasser einerseits gegebenentalls wéhrend der
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EP 0 252 860 81 Zugabeper| ode der .di nprga Saure und andererseits wahrend
der “Periods, die der Zugabe der dineren Saure fol gt. sicher, man achtet
darauf, daB am Ends der ZugabepeEPOR52869 BYi meren S-~ure, falls

erfar derl heHi, i ndem Wasser wahrend der Zugabeperi ode der dineren Slure
durch Desti || at iZugaepérb@ daf cikbrefl ssufAsha @ﬁ&h&bﬁhﬁﬂdnod&fr PEHo8S, iR d¥ierlgaetdai S T .
.ewi cht der RelitkdraS$5@n foigt. sicher, Gewi cht  dinere Saure K er
Stuf e (a) Gewi cten atawt Gesk tiad bi Endkeder SIugH'bepe(na)s dér Gmmeded ISturel falBregforBeriithe -+
Gewi cht Rest was dtdemeWasea wilkerd danfugsblepdripdectier dimererBeiuesi diich\Destillio® drifferbi verd]
liegt, und man |%Bpachiterentidetiniente Serbétteis nivenn di ese | et ztere einmal -

vol | standi g ei ngesetzt ist, wahrend einer ausreichenden Zeitdauer

reagi eren, um sin Copol yam d der gewOnschten Viskositat zu erhalten, - die
Mengenver hal ‘lef'lfl§§é der RepktanteRnen BestarfRweight ddimerersgurelaB: - die
Menge an K : re/n +

di nere Sfi uF@wV}SHtS ep; Begltapten, Stuf?ja‘sa’\/é’r HAWIFRE rdinfke zahl der
Mol e Hexametsﬁﬁffgn'dl ﬁVﬁChﬁl%e§ﬁwil% rSt ufe (a), Alternative (i), eingesetzt

sind, in bezug auf die Gesantzahl der Ml e kurze Sgure/n und di mere Saure
gl ei ch 1 ist - odenergwgthene bialih Beditieica .o nemidggrt, der G ber der

St ochi onetri e .i sid méreist biedimetkessarel wenfl aiBsd 1Btzt6k@ SinMAIASAstz00IG giRgasae: st SWahrend

Ober schuB an Hexiaeredusrgithentdn daikdauee irsagierbnl hur einViComblyardiel rdee §ewaindentor Viskosen zu

Ver |l ust di sses BRabaiebanten, der wahrend der Stufe (b) wahrend der

Dr uckver ni n- d@ﬁMﬂygmmaﬂtmsenerWarnmedmn Reatgodieiloisiod derart dasdas Ver hal t ni s r3
der Zahl der NbMie Mangd anskuriesinfifurarnyin daziio anf die Gepamthpih kuite$aure(nay dimsre 8furmt i ve
(ii), eingesetzvongdhisdd Mo-% gBltzug auf di e Zahl der Mdle an di.merer Saure
besktzt die vor SpeYrsimisinge @b‘??éﬁ"%é‘i‘%ﬂ“*ﬂe"%" ierim 4¢rt §ipie (3 Alterpative (),

Ver f ahr en gemaBe' OEF‘%J% "!Lbez é\ﬁv ru Sﬁﬂa’B"%d"d%{P ?ﬁ"‘b@%‘f'bht

die Stufen (a) BPeR eé‘F'H%{'ﬁ@ 'F" ya % et \7&52%” ; _
Vésser in dem Rerau t us %ggsels ea r Suf% ml;hr d r tlxrc verr[fll::sBegI nn
vor handene -Wassg[ l?a § REr F' ren genmaB

ei nem der Anspr .&%&%&%&mﬂ die HPR18 o5 ANGH: &%wﬂeten.

kurzen Sauren '@m&lﬁétzt IroQﬁ W&zl:éz% §uf% Ehi el S B Bt dPé) aide TheSitd @AV RN Mt
m ndestens sij negngagéi@geﬁmveﬁgfaag A atsG,. best ehen, genommen aus der G uppe

gebi | det durch die 1, 4- Cycl ohexandi carbonsaure, die |sophthalsiure, die
Ter epht hal satshRa gwbzei\nsaa& {VRIB@FIR GRkdAndeickHet d¥MEs diih [Bbsishg WhecStiten e UAdGR)TT Sch
m ndest ens andihandatl z0cmen, igaigdh. mid Anwéednhéliwor IWgenaBdedi RemicieyemANS Ar Begive dbr bi s -
3, dadur ch spekanwmbei deshndegintabarttese Wasssvnarge hiehstehsrpitobras 34 betdgt. f rakti onierte
pol yners Fettsauren sind, worin die Fraktion an difunktioneller Siure uber
94 Gew. -3 Verfahren gem3BreinemidemAnamiiohe h oden BldaduiehedekennzoShnst. daf gtig warwehdeBmiurzeq | st |
und di e Fr &fureroin den Adipicadere (#lain ganpramerodek ini eiteal Fergischiypih andestens Ringrnanderem
Gew. - % i st Dicgroonsiiiyg basiepas. gropmmen/eys ger Ryppa gekildel dyrehdip dSysioherandipasionsiyen di e
di meren Sadiedsephtagisaurg. e Fereahtbalsdiurp. qvobel dag Mengsveriigis Hon,AdiRinsAe in dam SemisF h

Fr aktlonl ef'l.ﬂ‘i'ﬁ“%‘?ﬁ‘éW'F(?H?‘"ﬁ%‘rten Zusarrrrensetzung erhal ten vvurden wel che von

derhl at ai %l]SI r?a%r%ﬁ nrgr?\ I’c:IIer'S ntsrlaron W“%”Pr &Eh geﬁennze Hne?/dgﬂ rrip ve deten 3& ren b
Kohl enst 6 g,; h q l ere tts u,en ﬂﬁ &i} @? ler @4 1 bis
5, dadurch gk T8 4fe! P Lan n% ell yuﬁ@'; Pfie A d die Fraktion an Séure mit

einer Funktionalitédt hdher als 2 unter 5 Gew.-% ist.

5. Verfahren gem#f Anspruch 4, dadurch gekennzeichnet, da8 die dimeren S&uren, die verwendet
werden, aus Gattungen bestehen, die durch Fraktionierung einer hydrierten Zusammensetzung erhalten
wurden, weiche von der katalytischen Polymerisation monomerer Fettsdure/n mit 18 Kohlenstoffatomen
stammen

6. Verfahren‘_geméB einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, daB der Katalysator (alpha),
der verwendet wird, aus den folgenden Sorten besteht:
.- unter den mineralischen Oxysduren die schweflige Séure, Schwefelsdure, hypOphosphonqe
Sdure, phosphorige S4ure, Orthophosphorsdure oder Pyrophosphorsaure
.= unter den organischen Oxysduren:die Organosulfonsdiuren der Formel Ri-SOsH (I), worin Ry
~ bedeutet: einen linearen oder verzweigten Alkylrest mit 1 bis 6 Kohlenstoffatomen; einen Phenyl-
rest, gegebenenfalls substituiert durch 1 bis 3 Alkylreste' mit 1 bis 3 Kohlenstoffatomen; einen
Phenylalkylrest mit 1 bis 3 Kohlenstoffatomen im Alkyirest und dessen Benzoiring gegebenenfalls -
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der verwendet wird, aus den fol genden Sorten besteht: - unter den

ni-nér al i schen Oxysiuren die schweflige 3 wre, Schwefel saure,
hypophosphori ge Saure, phosphorige Slure, Othophosphorsaure oder
PyrqphospQoysaure; - unter den orgﬁﬂlosiﬁhéﬁﬂﬁkysauren di e Organosul f onsauren
der Formel R1-SO3H (1), worinh Rl bedeutet: e| nen | i nearen oder verzwei gten

Al kyirest mt 1 bis 6 Kohl enstoffato ny. ebenenf alls
substituiert dur hs“ 81 rr%rrf"fy% ; JnIK%hlllueé'l @ﬁaf 8 Slhen

m ka n ft%) $ g
Phenyl al kyl r est ﬁ y::) oo " 'Ch A' w : %atdme"
Benzol ring gege d rstetend %ﬂq‘ S *
-35- EP 0 252 8 agr seln ann urc Aﬂky reste mt 1
bis 3 Kohl enst Qf %&ms éuré?i' déf pormam?ﬁhy(b'L@%t(lll) gr@rg-%ed?l@rﬁ adid Rentisch oder

substi t ui ;}1 dUrgfachiedb Sind} johbilé Yobdiefoh:SinaA finedreAiRyIrdst K| RS RlchaAdraiamer: snerdi €

Or ganophospHons ansyitest! 6der B Benlky RésOWoEd oder (ibder beiidaridtAorbR? REte EIvorstehend
Al kyi rest, ei nenurffiamyshebeheBéfiniééhaiat; €l nen Phenyl al kyl rest bedeut et, wobei

j eder dieser Resfiesorghnaphosphaiged Sfitlenl dér Fdrthel BEHYPORORIEY). berini A3ibedentet: Ie‘aért linearghi e
Or ganophosphi ns aderemrzdeigten-ikyiredt miR3 M- P oBpfsOfiftorieh(diy Verzwoighmy fRPingn dlkiRst mil e

i denti sch oder VeeKehshitefidomern iish dusgpsstlesserd: dined cRheryhiest ofansinend Pheoglalyirest| kgbeir est
mt 1 bis-3 Kohliedgsdieserzupideteipren Bestecdie yorsehed fis & arggeabensiOefinitophziny | al kyl r est ,

wobei jeder dieser bejden Ietzteren Rest e di e vorstehend fUr R. an egebene
Definition hé(f"‘ah’e’"c??’@a'b?‘ Ao H’G’hlg ?f‘z%%{‘ﬂ?tePF” le SEsEnnaPhaksweld h 'ﬁép

(1V), worin Hed ﬁie Eefow rRseh %@% "’%" _
g Q?Pl?o '?h p boph nyl hosphon
EIO?” gnsK 1('.)2:‘ fera].f % Hgl LEET ggge bprg g&bl “ﬂg hO%Dgrln Di enzélﬁahosphm-

hon-
PheRyt al kyl resifépms %‘ ser: s % die vorstehend fUr

RI angeQEben@eQﬁ E&éno%en\a&er A}(mec h Bl :ngt@n lmzéi'&\net 6da!3 qm{lﬁator {beta),
gekennzei chnggye efij% RS RitridnRluh ﬂém:ﬂéﬁér%%ﬁ%n% N Rdsprd@Y @& Wannieh SELREh
Sauren, di e yeden SwaROR b Kidtfiurs LRKalibReika WP S2uEAMREAGHT: BH PRRBEhIR I DE
der hypophosp&}aéueg@.ﬁm&@spbmah@eﬁd Ot hophosphor-, Pyrophosphor-, -

Met hyl phosphon- , Phenyl phosphon- , Benzyl phosphon-, Di met hyl phosphi n-,

Di phenyl phos phtanren gérslsidemhian phspiioispthbin 8, daddirdhegeimyhzpiaiost) Hasrtis, Mengenverhaltmsse
met hyl phosphemitgrier, Siph datphb)pduies peirotbetg)e ausgeddickt ine@emichisirorem o bézge auf Sasuffngcopo-
Ver f ahr en geivaBideimraiigemgioen 2yischeni Gfiaind 1 B upd Borzudsndise eischralcivp &, éf’ml@sen daB
der Katal ysator (beta), der verwendet wird, in den Natrium und :
Kal i unsal zen der vorstehend in Anspruch 6 erw hnten Sguren besteht und
vorzugswei se in den Natrium und Kaliunsal zen der Sauren, abgeleitet von
Phosphor, die vorstehend in Anspruch 7 erwahnt sind. ‘9. Verfahren gem B
ei nem der AnsprUche 6 bis 8, dadurch gekennzeichnet, daB die

Mengenver hil tni sse an starker Slurs (al pha) oder. Salz (beta), ausgedrUckt
in Gewi chtsprozent in bezug auf das Endcopo-|lyamd, imallgeneinen

zwi schen 0,01 und 1 % und vorzugswei se zwi schen 0,01 und 0,5 % i egen.
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