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The invention relates to copolyamides containing units derived from caprolactam,
..+ . lauriclactam, 11-aminoundecanoic acid and a unit derived from a hcxamethylene dlamme '
- 30 - sdltofan ahphauc dxcarboxyhc acid of the formula - - . : 30

Hooc—(CH,),.—COOH (I)

Cin whlch n'is the number 4, 7 8 10 or 11, the monomers bemg mcorporated in the
copolymer by polymensauon in the followmg propomons Vel

g ST capmlactam - 20—-40% bywelght" S
3.5. : lauriclactam " 20~-35%, by weight o . 35
.- 11-aminoundecanoic acid - 15—35% by weight = - :
: hexamcth ylene diamine saltof : :
the ac1d of formula (I) 15—-40% by we:ght

- 'The mvennon also relates to a process for producmg such copolyanudes dis- . .
40 .tmgulshed by the fact that the aforemennoned monomers and, as additional comomer 40



in which [err] is the nunber 4,7, 8, 10 or 11, the nononers being
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18-25% by weight 25 hunch _ he Gﬁg ilami ne salt 15-30%

by wei ght _ 11_m,.f2§d&;notchadacu o/f @ (1) are preferred
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. caprolactam .. ~30°/, by welght : _
30 o - lauriclactam - ~30%, by weight e 30
1l-aminoundecanoic acid - = ~20%, by weight o
hexamethylene diamine salt - -~20% by we'ig'h't
- of the acid of formula (I) '
The acnds of general formula (I) have the followmg names:
35 n—4, ad1p1c acid - . o -7 : 35
. mw=T,azelaicacid . - - o : . S
- . n=8, sebacic.acid

=10, dodecane dicarboxylic acid
n—ll, brassyhc ac:d

40 The dcids of formula (I) in whtch nis 4,7, 8 or 10 are particularly prefmed for 40
the purposes of the invention, acids in which # is 7 or 8 being most particularly pre-
ferred because they afe readily available commercial products and lead to oopoly-
amides which can be used with particular advantage for heat-sealing. '
According to the invention, the copolyamides are produced- by med:ods known S
45 : . per se. As in the production of C12-polyamide from lauriclactam; temperatures of from 45
280 to 300° C., preferably of about 290° C., and pressures .of from.10 to 50 atms,
preferably from 15 t0-30 atms, are generally used.. Polymerisation is continued for
several hours under these conditions and is preferably followed by after-condensation for -
afewhours,preferablyfor1to3horurs,at250to300°C.Thecamlysts,chmntermma R .
- 50 tors and/or other additives and the process conditions normally used for the poly- 50 -
merisation of lauriclactam . are employed More - particularly, polymcnsanon is best .
carried out in the absence :of . air, i.e. in an inert gas atmosphere. The copolyamides
according to the invention are preferably used for heat-sealing in the form of fine
powders which are applied to the substrates to be bonded. A suitable viscosity of the .
35 copolyamxde where n is used for the productlon of films 1s best m the range from = 55



The acids of general formula (1) have the foll ow ng nanes: 35 n=4,
adi pic acid 35 n= 7, azelaic acid n=8
sebacic acid-n=_10 dodescane—di-carboxyte—acte—n=—=11, brassylic acid. 40
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substrates of the same or d:ﬁerent acoordmg to the invention
3 1.4 to . lis prefetdBlySiniddide@ lin I’F&hﬁ&f ﬁd@ﬂerl‘lﬁiw’ainl e surfates @6 bé onddd. a 0. 5% wt / vol

sol ut |3§n oleternepocb@p@Ie fdeunsmalm'vr'esioin the othg|ferms,) foCexample filesp ol yagy des used

in ac rda Wédfﬂf‘ﬂ)%‘ penpressed 1pe s for exanple
e 1o I e T T B LT

the invent i strength RenCad pery Yowreatingleipdfatures ofaommpﬂeofmdbodmoowlsnhe
. pol yﬂgél satG.om uefto éﬂh&tmﬁ@e@ﬁm@heo i/ myetieorange ok pepossibierf appivi c upits are
e

" condef3ed |°ﬁ‘ﬁ9‘ Yh FIORCFRIIr @Q:‘E “g%d aﬂ}%ﬁ The
o surprisi ng 3 %ﬂﬁ&gﬁ g%‘r ebsn gr%t aIE,] 1N cases‘gﬁe t he pol yam de

forners are p copﬂE(nn&@dcc&éhQ.toahﬁhv;nt&ndh thérform ofpowdeck ctrdgmp;klmd 10 -
' The cg&ol yaPmad%l strafede;be edc,@ft n‘m‘?ﬁeﬁF iperier: f“lﬁ ntities

ot helfy goptie s %ﬁl’ )EE fpt;\%ﬁﬂ %ﬁmgghns of ready
acceSSI bi | |1ﬁ%mﬁ!ﬂ plesof AibétRteY to'be Bénd E oPhatfdl l*Qahi/t o form
X
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furthegg pol suchas leather |apd plgstisy, §lgistspw alss berBeghs of 34 he

copol yam o¢ ﬁiﬁi %ﬁ*&&‘ﬁi‘.ﬁn‘ﬁ’mn%dméém SHBRLLET es Of many

di fferent ré lused )ﬂe &rmﬁdbﬁtmseass@ra&l%mc&u defiati@® t O substrates
of . the sarwerr@pondingtbeheeoﬂowtxypemﬂaﬁ\ copol yam de according to the invention is

preferably introduced in the ormof povvder bet ween the surfaces to be

bonded. The copol yam de can o *@_s_e e used in thegother forms, for
exanple filnms, 20 filanment §£p il aments. The substrates are
t hen pressed at el evated tenperature,. - _
: 40 in which R, represents hydrogen or methyl and 40
R, represents hydrogen, an alkyl group containing 1 o0 6 carbon atoms or cyclo-
1
eyl o Benzene or toluene sulphonic acid ethylamide is particularly preferred. Correspond-
_ . ing commercial products are available. These commercial products are, for example,
45  mixtures of p--and o- toluene sulphonic acid alkylamides. Phenolcarboxylic acid or 45
T ‘alkylesters: thereof .can. also be used for- plasticisation. Examples of plasticisers of this
kind are :butyl-p-hydroxybenzoate, ‘lauryl-p-hydroxybenzoate, p-hydroxybenzoic acid,
_ octyl-p-hydroxyberizoate. -Bisphenol A and -similar compounds can also be used as
- plasticisers. It is of course necessary to employ plasticisers of the kind which are com-
- 50 . patible with and suitable for the particular copolyamides used, as any expert will know. S0
. - The plasticisers can be incorporated in the copolyamides by miixing: them with the _
copolyamides, followed by heating to ‘temperatures above the melting point, They can
be .extruded .. for example at: these  temperatures in order - to obtain "suitably shaped
- articles such -as filaments, films and the like. Powders can also be prepared.
55 In cases where the copolyamides are used in the form of powders, it is of advantage 55
in some cases to-disperse these copolyamide powders in aqueous dispersions, to apply
the resulting dispersions, for example, to textiles to be bonded with one another, more
“especially - interlinings ‘for articles of clothing, for example by poinnt coating, subse-
"-sequently to'dry, sinter and fix the:textiles thus coated and to heat-s¢al them with the
60  fabrics to be bonded, for example by 1romng the tcxnles with irons or with ironing 60



The pressing tenperature is governed primarily by the
tenperature-sensitivity -of the substrate. Since the copol yan des according
to the invention—develep—outstanding—bond strength even at very |low sealing

tenperatures of, for exanple, from about 100 to 130 C or up to 150 C. in
dependence upon their nelting range, it is possible to apply 25

extremely | ow sealing tenperatures. Cooling to roomtenperature is
acconpani ed 25 by hardening so that the bonded substrates are firmy
united. There is no need for drying or evaporation of solvenats. The

copol yani des afcarding to the invention jWO# form of powders can be 4

applied to a subst ipakses ff pexdpRdtSeman Rk lemaapbﬁﬂyndt@&mﬁomﬁﬁg &%ﬁbng ’
machi nes normal |y 3029,308) Tlswpersmns b@erali;goton wlﬂt&tan&stauxmer& % adikge Ct |\6ﬁ

it is also possibl & °“% posipleste| yse ¢ ﬂ?ﬂlsethef @ellbstirkattv@ :
surface with she c ﬁ&ﬁ’m ’%‘b‘ﬁ 0)) %g‘%éﬁ%pl es g)f
substrates to be bamd&dwhaelduﬁlﬁszdnexﬁﬂdsﬁﬁd

synthetic materi al S’lam'@ths assm/\uldinoms _ _,__.\_;eimtotmﬂ

pol yam des. O her.

! oqfso tlﬂﬁ $o fuelt them
-as | eat her_ and

bst- at es such

stlasersca he ed :j- :
pl astics filne Canoﬁhﬁ@o e,uﬁ Vot Ssbolyamide ahl lutbisto el 1pa s o
according to the ||ﬂ:¢qmsnm maquantlty of uptoZS% by weight, based @ des

according to the i hsris'eetm xed W|th pI__ast|C| sers: before they are
used. Exanples of . . ggﬂ_ “r%a AT LA i C&E;‘L'EB hq ipyentione s '
cor r espondi ng5t o tlaam M Ty epmﬁnp;f’gen@ﬁd o]
represents hydr ogenptisal hnglt'a_amgents which impart fluorescence. A'large number of agents ¢FO [err]
represents hydrogeﬁ“s w,awh'lare%mhlﬂee' omp cts, areoknownr bothe edpendt Br
cycl o- hexyl ~ group g o B adties o PhbRd which. prg swblp gt thebent-sepling

particularly preferreéd. 'eépond ~ing connerC|aI products are . avail abl e.

These. commer @0al prod ts are,-for, exarﬁx . pixtures, of  p-.-and o9
t ol uene sul phoni c. %% % ﬂ&g‘d iweight of 41

al kyl esters ther eo 9h> r@%}-' ibivt Of Adii

pl astici sers of thnm—de ,arewelghed into an autoclave eqmpped with stifring mechanism,

but yI - p- hydr @kyben? &t Qmér R &&% peeteytcinsideythe malave @aci d, 25
oct yl - p-hydr oxybef % 8’2’5%‘1"@ “'- Wdunds can '341 0 be
used as piastici seg knﬁmamemwmeyeaaam &i _'ﬁfvﬁfﬁgﬁﬁéﬂ&%ﬁs of
the kind which ar emixome is56ired for3hﬁi’sllhhee mbahhelémen&hﬂedm

particul ar cdPol ya pregpate gver periohef 2

can be incorporate - ', OOl A 1% : " in

copol yani des, foll oy : bl pssi@ ﬁm%%%tmgmﬂgmpm nt.

They can be gétrudmeréd)wflé&alﬂpfg “}%mmmwmp eghail negabSin ithe farincd la niofofi Dt ai N

suitably shap®d ar® g > PY1e 1Ims and the Powder s &an
KLy 5 4065

al 50 b pr epar od. S ooa KOHTER IATE S, IEHeS LI I % Efied in
the formof powders, 1t Is of advantage 55|

copol yam de powders in a ueous di SE s@ﬁAMPLtEQZ appl the resul ting

di spersions, 4por e © °l° Rﬁﬂﬂ nor e
especial ly interl |§y%p%t ph_eif,fi 3 BE.& %ﬂ wﬁ' ;ﬁ & nt 40
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1,461,520 45 - -~ EXAMPLE 3, 4 presses ([err]: for

sone cases to disperse these =

exanpl e German Pat.entA Mpolyanid0R p&iﬂredﬁﬁdn(ﬂﬂﬁ&ﬁmﬁtﬁhggaﬁschrthé famblovay as .‘.‘5:"":" B

2,229,308). The di @E&?b@l @r&ﬁéﬂér 210 @Mtwg# of riaprileqtan, §5@1m¢tSstamght sers. .
for producing of 1l-aminoundecanoic acid, 25 parts. by weight of lauriclactam, 250 parts by weight

- - of the salt of azelaic acid and hexamethylene diamine, 12 parts. by weight of adipic .
50 : acld A copolyaxmde mth a melnng range of from about 84 o 88° C. is obtalned . 59

. EXAMPLE 4 ' '
The followmg monomier oombmauon 350 parts' by welght of caprolacmm, 200 -
pparts by weight of 11-aminoundecanoic acid, 300 parts by weight of lauriclactam, 150
- parts by weight of 6,12-salt-and 12 parts by welght of adipic acid; gives a.copolyamide
35 . with a melting range of 95 © 105° <. under the same polyoondensauon con- . 55
; _dltlonsasmExamplel : L e . R -

. o BXAMPLES. - o0 Y
o A copolyamlde w1th a meltmg range ‘of 90 to 100° C is obtamed from the
followmg componems under the same. polycondensauon condmons asin Example 1: 300'



stabl e dispersions. It is possible to use thickeners and stabilisers of the
kind known to any expert, for exanple polyneric organic acids and
| ong-chain fatty acids con- 5 taining up to 34 carbon atons. The

dispersions are preferably made weakly alkaltne. 5 In cases where

di spersions of this kind are used, it is particularly preferred to add the
pl asticisers as an additional conponedt to the dispersions rather than to
melt themw th the copgl yam des, as descri bed above. In either case, the
pl asticisers can be used in a quantity of up to 50% by weight 10 -  of
the total quantity of copol yanm de ggeispsasticiser. It is particulgrly
prefer -wei ght ,

o e R B T I R oo o 2o

~contain dyes or other usual additives. | this respect, the copol yam des can
15 5contarn f or .exanpl e, EKAM@bESGm&H anti oxi dgants, flaneproofrng

agent s and, Copplyemid |staging i V\ﬁ‘ @FS whi cB i npart
fI'uor escenc gﬁ‘@é%g%@r ggfp ?SWW%‘%‘?@ Eﬁ" F'& avai | abl e as
 commerci al pro cts are known to t he expert. is of course necessary to
~use additives 6f FheGMthmmhrch are stable at the heat - seal i ng tenperat ures

- appliedy 20 13 = Ail-aminoundecancic acid EXAMPLE 1. 300 garts by

wei ght “of capr glsacg. aﬁhmmrahgh%mgegmmmes;{h am noundecanoi ¢ acid, 300
‘parts by mergh59ot-lauwm yRid didined@éhi@idlsfle by wei ght of AH salt (adrprc

. aci d hexanet’ hyﬁé%?dhamqﬂyle%dm)mﬂam04$! tts by weight of adipic acid as

- pol ynegésa-. ti ] %g@j bl:%gg" be 2d Bt an aut ocl ave ggqui pped
~with stirrng net anrsn1 a ga i Hl°et and a gas outlet. The
atmospheri c ox;’lgemel am&&fdecdphmdﬁsomhxmdawakostﬁﬁnmhad by repeat ed

rinsing under ﬁﬁﬂ@ﬂmﬁﬁvﬁsﬁehﬂm @g xture is

- heated to 2 ?ﬁgﬁ v?%% ve limted to

25-30 atns orrespon gly se |ng e va The reaction m xture is

stired for 3 hours under these conditions. The pressure is then reduced to

.30 normal pressure over a period of 2hours.

30 The reaction mxture is then aftercondensed with stirring for 2 hours in

.the absence of pressure under a gentle stream of nitrogen. On conpletion of

_the pressure-free aftercondensation phase, the tenperature is |lowered to

- 160-180 C. and the nelt spun through a nozzle in the formof a nDnofiI 35

by neans of a gear punp, cool ed and granul at ed.

35 The resulting granul ates have a nelting range of f rom about 90 to 95 C.

as measured on a KOFLER heating-stagé nicroscope. EXAVMPLE 2. The fol |l owi ng

pol yam de-form ng nononers are reacted under the pol ycondensa- 40 tion

~conditions described in Exanple 1: 200 parts by wei ght of caprolactam 250

parts 40 by weight of 11-am'noundetanoic acid and 250 parts by wei ght of

| auriclactam 300 parts by weight of 6,10-salt, 12 parts by weight of

adi pic acid. The resulting copoly- amde has a nelting range of from about

-85 to 90[err] C., as neasured on a KOFLER heating-stage m croscope. 45

EXAMPLE 3. A copolyam de is prepared fromthe foll ow ng conponents in the

- sane way as described in:-Exanple 1-:250 ‘parts by wei ght of caprol actam 250
parts by. weight of 11- anlnoundecanorc acrd 250 parts by wei ght of

Iaurrclactant 250 parts by melght -

"L.



of the salt of azelaic acid and hexanet hyl ene diam ne, 12 parts by wei ght

of adipic 50 acid. A copolyamde with a nelting range of from about 84
to 88 C. is obtained. 50 EXAMPLE 4. The foll owi ng nononer conbi nation:
350 parts by wei ght—of—Taprotactam 200 parts by wel ght of

11- am noundecanoi ¢ acid, 300 parts by weight of lauriclactam 150 parts by
wei ght of 6,12-salt and 12 parts by weight of adipic acid, gives a
copol yam de 55 with a nelting range of 95 to 105 C, under t he sane
pol ycondensation con- 55 ditions as in Exanple 1. EXAVPLE.5. A
copol yam de6vvrth a nelting range of 9015@5%5)0 'C. is obtained fromth%
fo”owng ohnanan nda clyrconder i . :
Exanple 1: 300 5 — T 4b1*540 ~
5 parts by wei ght of fcaprol actam 300 parts by wei ght of 11-=am noundgcanoi ¢
acid, 200 partp by Yeighg af d &'Ul’cb csagt ame 200 part:s.nby: weights 0f o

6, 13-sal t, 12wparts§;" @v\glq rﬂzdl |c aC| bng',) MVBL 86t Zﬁq-‘é _
Copol yam des were pEgpargad.f the!staghi og %t n{ Tabl e
1 5 belowin phccor ajlrﬁeimﬂ ﬁ@taré"p?ogeé'ﬁw‘{g%ﬁécﬂ _nfﬂ’l’-e*lié The .
fol |l ow ng abbrpvi at'Bcns were used: 6 = " caprolactam1l = -~
11- ani noundecajpoi ¢ A¢id 10 - 12 = | auricl actam

10 6,6 = AHs3lt (adipic acid hexanethylene diamne salt) 6,9 =

hexar net hyl ene| difani ne azelaic acid salt 6,10 = hexanethyl ene di am pe
sebacic acid shlt} #2121 =1 hexanet hyliene. idi an ne dodeocane di carboxygit acid
salt 15 6,13 = hexamet hyl ene di ami ne brassyl ic acid salt

15 The nelti ng| t gnpedatures of the Pannl \l:.\mrlpg ohtained are also _shbwn in
Table 1. In thp ijndiVidual Exanpl es, the quantities in which the bas}c

units are used caln_,gq nerally be varied by about 3% or at 'l east by 1|5%
wi t hout adver sgl )J-E‘é:g-f ettilng t'he' prorber‘tl'es' of thé resulti hg‘co'pdfﬂyarr des to,
any appreci abl e axtent. 6

1,461,520 [err 7 ' e 1,461,520
7 COVPARI SON TEST. I} this conparison test, the bond strength of a

copol yam de acborq‘f g to,the mvegtl on is cq;rpﬁrgdcvmot h.,,tcpag_., ij a
copol yani de copt di &g onIy the' basi'c lunits = = b

TABLE 1
%
6,9
30
25
20
35

Monomer composition
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caprol actam 11-am noundecanoic acid and lauriclactam 5 A

copol ygm’ de is prepared as described in Exanple 1 fromthe foll ow ng
nonone 5 constituents: 25% by wei ght of caprolactam 25% by wei ght of

11- am noundesanpi ¢ acid, 25% by wei ght of Lhésed cl actam 25% by wei ght of 7

azel ai ¢ aci d_hexamernyrene di am ne sal ) Tght of azelalc aclid as
pol yrre_rl sation-degree regulator. A trghémﬁq/&%ﬁm de nelting at 80 to
90 C*;'‘as neasured on f Wi tomParkien kest)Ghe bbM strength Sof AUBpdNafide Se@REng BNe

havi ng Ja melt i ndex inx¢ntidSG[ @mpired:wnbftha@zbf aas)polmd;reckammg aulachdbasxclt@nmance

with DN 53 735, iscapppaumetl anmoundenatipncdaad oo af‘é‘Pn amide is
preparcd (rom Fhe (o AZHBRIERIEN o F Bt 5o
by wei ght of {I1-ani a@urnjeca,n@e.gnacuﬂnc tafazblﬁuam héxarhéitend d

. 5% by wei ght of adismine @altamddl‘yaby mirazm acmlrns delyneisativerdegree rq:w@mt dtor. A

copol yani de ngjt i ng%‘l’;tmmhpggs%b d tmd §f ’P’" gﬂéﬂ%ﬁéﬁﬁfg) 5 as 49
0

measur et in accorda amnm dés wer e

each griound whil e cool Fergorapus f&bﬂemdlmmahaolidwmgumaﬂfs 0to
200 nmy The two powééﬁ lT}’r X enightoof l-emmmmrBﬁaF!da ePY i ning
material 20 q5 in ’%m Y%ﬁ'ﬁ@ﬁg;mc‘m?ly@eﬁﬁ by 15
means of a powder de:ﬂéahr?éam rdiée! hhmﬁbm L7818 is'obea use

coatj ng i ndustry. The &‘hap(ﬂsdmidai werk iesth rpgmind Jahite @dling ia: gparsedcbyi siin@iimv\a t h a

"ter/cotton f alfp efr?de?oo pnst ant sure of 35 err] in
co 1. et ey A et e e el v
.y, both the. tinme

; The coated mterlxmngs thus obtained were 1roned wnh a polyester/cotton fabnc 25

amnation st # [qens 55‘“‘c?ﬁW éC“F AR b ofi the
t ensi orpst €St §ine behlbtatid) pér'ﬁ' Be &S ﬁ%’; ?’f”é‘ﬂagfﬁﬂméﬁ in 25
. wer e neasur ed: tightidn E&ﬁg:ncaf zs cm w1de laminate Rhﬁkt\&r& fege@Ediwvidi € Oof

t he #¥ &ni ng press (penyg nme (seconds) 120 130 140 -
150 160 170" 308he delamipggion sreneghs §572.5 mm'ﬁed iny Frbls 2 were mggged: | 900

| nventi on 6 - 100 200 400 300 - 300 :
Conpar i son 400 500 800 11700 HEE 2 1100 1600 Invention.
10 _ "¢ 200 300 400 500 500 Conparison 15
450 & 700 00 1300 14 0 1400 1300 Tnv?ngl on -} . .

250 - 350 5 ntact 700 B temp?{ﬁ%qf Jt_lkgﬁnmmress 900

1300 11500  hag bonds) 17000 I fruent { omsatd -140 | 150 | 160 bqeo 600
500. - 600 56 cort pat-t-Sof 36 e seer—fFrom t he Tabl e

that exirenely gpod adhedi aooi s| aba a nemo v eTe0 at 10360) resgo | foveopl fiin@ention

tenperatures of {he i%oni|ng press, i t y || oy seaking t P .es of
110 and.120 C., hhereas o adhesion g I Bk Eﬁgﬁ%%

copol yari de at these seall ngot elnpss af Uf;@s. T ¢ofpgen |1(p(;bal (Y [o] BYA5YeaRa F
onl y..produces fifm atthesijon at |hi ghey seall ng t ¢nper atures.
am ' ~ - 200 00 400 500 500 | Comparison

450 700 3 900 | 1200 { 1400 1400 1300 { Invention

15 .
- - 250 350 500 700 600 | Comparison
600 900 900 1300 1500 | 1400 1700 | Invention
18 :
- - 300 600 500 600 750 | Comparison
30 It can be seen from the Table that extremcly good adhesion is obtained even at 30

very low plate temperatures of the ironing press, i.e. at very low sealing temperatures of
110 and 120° C., whereas no adhesion is obtained with the conventional copolyamide
at these sealing temperatures, The conventional copolyamxde only produces firm
adhes:on at higher sealing temperatures,

35 WHAT WE CLAIM IS:— T s
1. Copolyamides containing units derived from caprolactam, lauriclactam, 11-




35 WHAT WVE CLAIM I S: -
35 1. Copol yam des containing units derived from caprolactam |auriclactam
11- 7 1, 461, 520

7 COVPARISON TEST. . Tn ths conparison test, the bond strength of a

copol yam de according to the invention is conpared with that of a

copol yam de containing onfy the basic units caproil actam

11-am noun | auriclactam 5 A copolyam de is
prepared ag % !/E!}ﬂ "m gﬂarrple | fromthe foll ow ng nononer 5
constityents: W el g of ca roI ctam 25% by wei ght of :
11- ani of lanriclactam 25%hy weight of

azel'aic aci d hexanet hyl ene d| @wmmgtmmmj 2% by wei ght of azelaic acid as
pol yneri sat i on degr ee regul at ent oldyam de nel t| ng at 80 to

90[err] C., 13?5’? the oscope, and
having a mlﬂfﬂlmﬁ affo i m : u Wﬁ‘ﬁ%ﬂ?é *§¢¢6td- 10 ance
Wi th DISN 53 73,copofyaralat @iprepsted Qéscﬁﬁaméﬂxhrﬁﬂalfr&n'&lﬁrfdlﬁ\h}igﬁmhyam de is

prepared fr oesitatsf 35% dwiwel thirvsnrolamtzs% 194%@ ofv\lelr uglecamdipr ol act am 33%

by wekght oPC"1’125a( 3‘% fii P } act am and
1.5% by wei ghf pr géﬁg%tﬁéz” 3 gqgﬁ HE regul ator. A
copol yH#ni de rhicfagzolitI anhmwﬁg)am. ﬁmsohevurrg,am&utedlmdzeotdof 220 15 as
measur ed mmwg}éﬂ&ﬁékﬁﬁu“ﬂ?@ 53 7315 é?%do‘il‘o);lal neﬁl) nggoen llgalpyam des. }Nere
each ground t ction of O to
e A T A R R e A
mat eri 8 20 regulatot. A @Polsainid¥afidtingal uﬁm 11s° emnarmaﬁgta mfelt idexlof@2per [18rr] by
means of a pb%@mdpmmrdangwmh(mﬁeﬁéﬁiiwowm@he kind norpmlly used in the

- coating i ndﬁ%ﬂefpﬂﬂg’m"@gﬁdﬂ r#round phile fgling ek sepasated; byyftngi § r oned with a

pol yester/ cOtt e mﬁ eyﬁ%snsawe@@s?i@b PlsvaHbfl RterlRRE MR T]- 1.0 an
el ect rXcal | ynhent-mdh pmmlma pn@s&afo +1 [ @erkenrbgy mmbmbqwdmﬁunm t heogar nment

i ndustry, vasnadqs gont time being
vari ed. d mterlmmgs thus al Ster, cotton fabn 25 The

: : f 2 1 ll h ed
del am nat i omnaeif,ﬁﬁygms? pre e Zé,g&m%sd% a&iﬁi‘:‘“ y m 'hm@mgn&{m Qomtasur ed with a
tensi o®d t estumebeuﬂwnalel am nat i on strengths (p/ 2 5 cn) specified i ®5Table 2

were measur ]gcéns?mﬂﬁt@@“%m of 2.5 cm wide lamifmte, $teipst werppmeagresh Bithof t he i roni ng
press ([err m&@ 0 150
160 170 300 400. ‘!Mggg’ocf"/ﬁ&'? TV b Tabl"ﬁeg“ﬁﬁ‘@“’ o 900 | nvention

6 - 100 . 200 - OlOABLf %)300 300 Conpari son 400
500 800 1100 1000 1100 600 Invention 10 - _ 200
300 400 00 R00. _Conparison 450 700 ., 900 1200
1400 4Q',Q>ntact 300 l nvRaL 't%etature of the ironing presgw) B50 -+ * 500 _ 700
600  Cofrpanimson , —1 : - : o
(seconds) | 110 | 120 | 130 | 140 | 150 |- 160 | 170
. 300 | 400 | seo | 700 | ‘1000 - 900 "| 900 |invention
- - . 100 200 400 300 300 § Comparison
400 | 500.| 300 | 1100 | 1000 | 1100 | 1600 | Invention
10 R e | i .
- - 200 300 400 500 500 | Comparison
| 450 | 700" |- 900 |-1200 | 1400 | 1400 | 1300 | Invention
- - | 250 350 500 700 600 Comparison .
5 600 | 900 | 900 ] 1300 }.1500" ] 1400 | 1700 |iavention
- = "1 300 | 600 | 500 | 600 750 | Comparison -
30 " Tt can be seen from the Table that extremely. good- adhesion-is obtained even-at 30

very low plate temperatures of the ironing press, i.e. at very low sealing temperatures of
110 and 120° C., whereas no adhesion is obtained with the conventional copolyamide

" at these sealmg temperatures. - The conventmnal copolyamme only. produces firm
adhesion at higher mlmg temperatures : _

35 WHATWECLAIMIS—' = o " 15
. Copolyamides containing units denved from caprolacmm, launclactam, 11-



600 900 900 1300 1500 1400 1700 Invention 18 - -

300 600 500 600 750 Corrparl son 30 It can
be seen fromthe Table that exrenel y good adhesi on i s obtained even at 30
very low plate tenpera | g press, Very W Sealing

t enper at ures C, V\/nereas no adhe5| on is-obtained with

t he conventi ona m de at these sealing tenperatures. The -
conventi onal g&"}ﬂﬁﬂ' "M,moduces firm adhesi on at, higher sealing

t enper at ur es. CLAIMIS: -

35 1. Copol ygam des cont al ni ng un| ts denjsgggef rom caprol act arn I aur| cl agt am
11- 8 46526

8 anmi noundecanoi @ma!emecma asid guid (2 vty egiged fr%mhaxawetkséq#eﬁmwenet ofi 8ni ne !-e(l t
of an aliphatic QHRMGMRPPAYRC agdicorresRopqiRapBREFAYE t 0 the formula [err] in

whi ch n stands for the nunber 4, ho(&;_@(ﬁq,p,t_ddouthe basi ¢ uni tgs ‘bei ng

i ncorporated 5 "~ in the. copol yrrer in the f0||O\M ng proportions::

5 caprol act in which nlsmd;%%f lg’ﬂi g' qlarm basig apitp heing incorporated s
20-35% by |ght‘“‘f18’|‘??¥fﬁ°ﬁ SrTe PR ?'8"“ 15-35% by wei ght hexanet hyl ene

diam ne salt 15-40% by Wehgélictak0 20—40%, by weight of the acid of'¥
formula 1 - . launclactam S 1022--3530 weighi i des as cl ai rred in .
claim1, wherein the ba5| c léﬂtnt °t‘-'ﬁ‘é'6tpq '?@'e copol'yner in the
fol | owi ng prooporti ons: fgffn’ﬁ'f“ % by weight 15 10

| auricl actam ‘ 30% by wei ght I'l:-am noundecan0| c acid
18- 25% by wei ght h@x@m@hyﬂdemcﬁmﬁumdamatwher&ﬁtham%cMumu@hpoméd the acid
of fornula | 3. dBperepalmedasthefolieningiprRperiens cl ai'm 1, wherein. the basic units

are incorporated i-n the copglyise, in the fol 250k gge%gprtlons 20
caprol actams. . - © lauridlttm by wei ght ,.,3()?0%?% 20

| auricl act am  11.8@Rbndirgnoigaicight 18425041 byowsigliecanoi ¢ aci d 1320%

by wei ght hexanet hyl ene di a‘ﬁ‘f‘g’g“ ?‘&"’“ 3@%15'b§°%/e‘tygﬂﬂ8hbf the acid of o
formula | 25 PSS ¥ 8™ Broduci ng copol yani des according to

claim1l wherein caprsobapmyaﬁmes a2 Dladniadl i ﬂinacrt, &haré ehe |bisicuiiich e dapaned ¢ aci d
and a hexanet hyl enéledqumqen@afoﬂommomehat ic dicarboxylic acid

correspondigeg to the fornmul gﬁ% in which n 5;8 t he nunber 4,
8, 10 or 1 [ q%n ' “press 5%’1,9 {

11, are-polyneris ure ats weigh€| evat ed tenper ure
in the foll owi ng quantitatiNempoedaadoicarid: ~20%, by wexght 30 caprol actam

20-40/ by weight lauricl adF'f%FPF’-‘WlmC diamine salt Zﬂ%bywlskbl ght

11- ani noundecanoi ¢ acid- 15% éhff?"‘dBVmWé‘}’dht _ L
25 4. A process for producing copolyamides according to claim 1 wherein caprolactam, 25

lauriclactam and 11-aminoundecanoic acid and a hexamethylene d1amme salt of an

aliphatic dtcarboxyhc acxd oorrespondmg to the formula : _

Hooc-(CH,),.-COOH o I ¢

_in which n stands for the number 4 7 8, 10 or 11, arepolymensed underpressureat
30 elevated temperature in the followmg’ quan;;mhve proportions: - 30

caprolactam : 20—40%, by weight
lauriclactam 2035, by weight
S . 11-aminoundecanoic acid ~ 15—~35%, by weight -
35 . ' hexamethylene diamine salt 15—40% by weight : :
o . : _ of theacid of formula I . ' - 35

- 5. Aptocessasclaunedmclann4,wheremthecomonomersarepolymensedm
the followmg quant:tanve propomons '

I caprolactam. _ 25—-35% by wengn ‘
0 "+ lauriclactam C ~30%bywe1ght' : ' - '
S : * 11-aminoundecanoic acid ©  18—-25%, by weight = - - 40 -
- hexamethylene diamine salt 15—30% by ‘weight - .
: oftheacxdofformulal :

6. A process as clalmed in. claxms 4 or 5, wherem the comonomers are polymensed
- -in the followmg quantitative propomons -

45 oo . . ca : L o : ) . Lo ) 45
~ . cprolacam ~30% by wight -
R .~ lauriclactam . -~ ~30% by weight - : :
11-aminoundecanoic aad ~20%, by weight
hexamethylene diamine salt ~ ~20%, by weight:
of the acid of formula I S



hexanet hyl ene di ammine salt 15-40% by weight of the acid of fornmula I

35 5. A process asclained in claim4, wherein the conononers are
polynmerised in the follow ng quantitative proportions: caprol actam

25=35% by wWergtn 40 | auricl actam

30-35% by weigh 11-am noundecanoi c acid 18-25% by wei ght

:40 hexanet hyl ene di am ne salt -15-30% by weight of the acid of fornula I
6. A process as clained.in clainms 4 or 5, wherein the cononomers are

pol ymeri sed in-the follow ng quantitative proportons: caprol actam

-30% by WEI gth : 1,461,52045 | auri cl acum 9 - 30%
by wei ght—tt—anrmotmdecamortacrd —20% Dy _Wel ght.__nhexamnet hyl ene di am ne

salt \~20% by 7\,@3[!%? agpla%in%y ecf:q!ﬂimq o pvgerpm polyn:gnsauon is carried

out-at a temperature of under a pressure o
1,461, 520 ss as claimed in any of claims 4 to 7, wheréin ait ﬁ%ﬁ%% as clainmed in

any of clai aaineﬁ dufgfo@,l B A6EE {nd] o)ﬂm'bfeﬁs&talaﬂﬁﬁolﬁ.’omrﬁ.l ed out at a
tenper ature of92£®roteos @ﬂﬂ{em ea@ mdza'r &na‘apblmsntolﬁ to 50 atmns.

8. A proces s&§““c? i 11 g“* ldﬂagf%d’ ) ll‘"i‘fu rcondensat i on
is carried e o 08 26 3R e’ﬁ'ﬁ’ﬁ@}’e ) © P PRS0 300 C 5

9. A process for the heat “seal i ng together of materials conprising applying
to att 5 least one of the sURYIHREION, AND EWE} ed a copol yam de according to
claiml| and heati t ' erature sufficient
to melt the copol %%e an %ﬁé‘% ?“ﬁ%‘&%’ ur?%c%gp ELKI NGTON AND

FI FE, Chartered Patent Agents H gh Ho %orn House, 52/54, Hi gh Hol born,
London, WC1V 6SH, A en-t—s—-f-o+—-t—|¢re—Ap-p+-|—ea-|=rt—s——PH-n-t-ed for Her I\/aj esty's

St ati onery g%xh “g% ;% W PubI i shed by
t he Pat ent I ce,ﬁ% out m&k‘f Idﬂg&ed 'Lon from whi ch -

copi es may be obtai ned.

o



