-1 - : . 0169085 Descri ption Because of their remarkabl e
physi.cal properties, polyam des have found nmany applications. Despite ég%
everything, their developnent in certain special fields such as, anong
others, those of the vehicle 5 manufacfwing, aeronauticsg@yhgs ectrical

i ndustry, etc. has, been linmited because of their extessive flammbility. .
Many sol uti oPeSFPEI9%ady been proposed to over- come this, but none have

]Eneen founddvvhol |y satseed‘ap%@royf Ihtfhd)fra(ﬁdnfag'kaHIe phydsmal.Thil‘&‘opetrrteE(ﬁst ,J onal

i re-retardant agent ed on hal ogenat ed ,or n.|c erivatives such as, for
exanpl e, decdft d;er?e% ’ﬂ’e“r"“l % saeqpf" cga W' nbi nation with anti nony
oxi de, .generate hal o@ammb aoiedy tthing), drhe 1rte|®a@dcbpmﬁnmg|rt heee rrteanionf act ur e

or the use ofs ol yAmges dd |dksh 'thhlfhmotrﬂi %tﬂ?%ﬂ%er’thtcﬂ'es S SdnictLe

corrosion haz S In the case of e equi pnent and in nuisances in the case
of the en.r aCWo‘sﬂﬂnora\HWﬂerc’rF%aﬁ'daI%&%é‘e‘rFad*dﬁlﬁ’é@&"(YUSeF"ét-ent no.

3,778,407) | hd¥otbewdn R #n {1t diBdc AlWE idf &“ﬁeoirl RpelsSs i3 fa anmddi i tgal our
to the polyamdes in which it has been in- orat ed. ReaE§JC)ress has

been obt ai ned t hr ougf!'aMe SRt tFO e enea"d'f r REEN PLC hé €fos.
7923, 111 anck oidy &4111546 buEP rih el h aAG8 )be edutf durids whartjoursd ti is fraatt cay 25
efficient, at, e$|§ hts as certain conpounds with a high chlorine or
brom ne conteﬁ} Lﬁﬁhernnre it must not be forgotten that, while the
addi tives!Geferred td husovet raitionae fidmmratiasndant, agentse basast ods in

whi ch they arlﬁt‘d&‘e@féwoatcﬁ%arﬁ duRdd it\b'atl’iQ/esn&Q&WQ@ bWoriE%&Sam%fLet he
accor to NET stan é&; Aéﬂhdstan ard D~
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15 this manner; this.results in corrosion hazards in the case
of the equipment and in nuisances in the case of the
env1ronment. _

_ Phosphorus, which has also been proposed (US Patent
no. 3,778,407) is not simple to use, and it also imparts

20 a reddish colour to the polyamides in which it has been in-
corporated.

Roél progress has been obtained through the use of
. melamine cyanurate (Patents France nos. 79/23,111 and
- 82/04,446, EP 0,019,768), but this compound is not as
\,./ 25 efficient, at equal weights, as certain compounds with a
high chlorine or bromine content.
| Furthermore, it must not be forgotten that, while
the additives referred to above reduce the combustibility
of the plastics in'which they are incorporated, a quality

30 measured by.means of the Limiting Oxygen Index (according
to NFT standard 51,071 or ASTM standard D 2863), on the
other hand, they are without effect on the dripping
tendéncy, a chafacteristic required in addition to that
mentioned above by the ASTM standards D 635 and the UL 94

35. fire test described in Bulletin 94 of the UNDERWRITERS
LABORATORIES.

We have found, and this forms the subject motter



LABORATORI ES. W have found, and this fornms the subject matter - 2- g;T
0169085 of the preesent invention, that both the conbustibility and the

dri ppi ng tendency of pol yam des are reduced if nelam ne cyanurate and a
pohyol containing at |east four tines the al cohol group are incorporated
together therein. 5 The combiznation of nel'am neodgaossate and

polyol is ef f@Ptﬂﬁ’éadtrbs%Hte R HATIES W tt *s%sc% w.ewa ﬁ% %N%%%} Lhllers

have been added, such as col ourants, ‘heat zers

etc., but al sthe \iatPR ngrendancy |@rf| ngramnﬁle;sl emeu cﬁﬂeaegradegetamme
contalnlng, amyunhﬁﬁﬂﬁﬂadu)dﬂﬁﬂﬂdel&%m&a1huh§|bQHIQEQQUHBUOHQWhGG @heOCtyL

hyd t ture t t I'so ob d
' Che case oft G4 T (15 EPRIAEY KRR thATC ERGFAIE -1 | bros. car bon.

and the |i%ke. 15 The comﬁhmqaohmamﬁdmedempm$|mw@msrunbhandtabdgdl
conbust - ibilj €¥4§F e i s t hatphe 5%
by wei ght of olyan1 J?e gi) %ur@ 8°Q§%@ dgpﬁggeg Phq%e %h%ragpagt

c izers, fillers ave fres PdﬁGdZSQwﬁy ﬂélgﬁﬂOGFanﬁFanﬁﬁétcyaﬁbﬂate -d)
fromo0.5 to 100 s w\ghtstquqlzmlsa, ettfae.,swf:ofatabl Lheieﬂsomsw §gRLS
having to be qu%J to 100 .in eac cas ne cyanurate ﬁ?
under st and t H& Yﬂ;92§sr'§JFF|n@rFF8ﬁ1fﬁ@tﬁéadPPOnaBPnﬁePé fe with

cyanuric Hblcbmaxt1amzurspammmqubamhynethapmonpnuud pesokitybgphrahytihexy-
equi mol ecul ary, Ji?% PO L ariRe Welk oGyanuric acid, whether this acid be
inits enol forn1 A ous conpani es sell such conmpounds under the
30 nane of "nelamluakﬂﬂnﬂmﬁﬂﬂﬂfs jatr ei @ LisepePisgmyedo i9eltbet capy pfelln1nary

exas nati ons gHadeasSifiL s FothiekAmpaee WRh talec, glass fibres,
carbon, and the like.
15 The polyamide compositions with retarded combust-
ibility according to the invention must contain:
a) at Lleast 35% by weight of polyamides,
b) from 0 to 30% of additives, fillers or plasti-
cizers, '
20 c) from 1 to 25% by weight of malamine cyanurate,
d) from 0.5 to 10% by weight of polyols,
the sum of aLl these constituents having to be
equal to 100 in each case.
By melamine cyanurate, we understand the compounds
25 resulting from the reaction of melamine with cyanuric acid
. and, more particularly, the coﬁpound resulting from the
equimolecular reaction of melamine with cyanuric acid,
whether this acid be in its enol or keto form.
Various companies sell such compounds under the
30 name of "melamine cyanurate”". It is important to select,
by preliminary examinations or tests, those which have the
most suitable particle size and the best dispersibility
in polyamides, which can easily be verified by 1nspect1ng
sections under the microscope.
35 By suitable particle size we mean that the results
proposed by the invention are achieved when apprpximately
70% of the particles of the cyanurate employed'are smaller

than or equal to 30 unm.



nost suitable Particle size and the best dispersibility in polyam des,
which can easily be verified by inspecting sections under the nicroscope.%o _
35 By suitable particle size we nean that the results proposed by
t he-i nvention are. achi eved vihen approxi mately 70% of the particles of the
cyanurate enployed are smaller than or 3equal to 30 [err].0169083 -
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under st and: tetrols such'as erythritol, nonopentaerythrit and its
derivatives: %ﬁ°°¥ﬂki QWﬂnﬂﬂéeP¢FWFFFGW§) and the Like 5 - pentols such as
xylitoL, arabitttdtreoic tsue hidse eryltdrditalsumbnoperiaeiryehr isoLbkeAd aegd the

i ke, and the onDI u he sai.d _polyal.s can, _of urse, be
enpl oyed ;ty we]i Ves or %g'xe(?d }6'pe"ta"ytﬁ5ﬂiﬁgﬁ?aépgt ﬁﬁ g'kﬁnd
sor bi t ol e 'pa‘-rqfifan-Isarﬂtgﬁhsum alylld tiodr, rpmlabrigolsendf the lnkentlon just as
in the case of ywiAW %&y%urm%tn%mu '§or%n%tta%dt Rae U?EX shy! gpbave a

particle size which |s sui tab for gdod di spersion in polyafides; products
whi ch, havi nd“daﬂec" °é'%°'-f£9“e90% of which are smaller than 10 [err], are

perfectly sui t- abl e Tavee stad @ oflgiond Wiahhoutt diobiriseyl by emptbszemabket
Pérrtaerythrltq_{ﬁgl aﬁiéﬂreaq§ b%en nmenti oned as constituents of intunescent
conposi tions % ioj 862, 3,931,081 and 3,936, 416), but these, in
fact, 20 thad to do @toln)omntthepaltylml1¢fo|tns;ndvvlsatrbn$OVeayesgaptnshhgrls t hat

these pent aergi {vdphQ Sfo@Ctma'kr}n@“&% 9>6fW'tth|3 rﬂ%@n ToRS &’M@S%@t ‘?nO?the

pol yam des in the manner shown "above. By es we understand t he
pol ymers obt didfed s ferandiney cyagurate, it ’5 By‘paﬁFéﬁWctbéFyﬁﬁPyzat i on of
one’or nore |aniAn haveh A aeanceleagtia® vadrantBokadtabl el auFygbaatam and

dispersion in polyamides; products which, having particles

15 90% of which are smaller than 10 um, are perfectly suit-

able are to be found without difficulty on the market.
Pentaerythritols had already been mentioned as

constituents of intumescent compositions (US Patents

5,810,862, 3,931,081 and 3,936,416), but these, in fact,

20 had to do only with polyolefins; what is very surprising

' is that these pentaerythritols act in synergy with mela-
mine cyanurate on the polyamides in the manner shown above.

By polyamides we understand the polymers obtained
essentially: _
- 25 - by anionic polymerization of one or more laEtams
such as caprolactam, oenantholactam, LauryLLactam, and
the Like
- or by hydrolytic polycondensation
either of the said Lactams,

30 or of one or more amino acids such as aminocaproic,
7-aminoheptanoic, 11-aminoundecanoic, 12-aminododecanoic
acids, and the Llike

or of one or more salts or mixtures of diamines
such as hexamethylene diamine, dodecamethylene diamine,

35 meta-xylylene diamine, bis-p-aminocyclohexylmethane, tri-
methylhexamethylene diamine, and the Llike, with diacids
such.as jsophthatic, terephthalic, adipic, azelaic, suberic,
sebacic, dodecane dicarboxylic acids, and the like



the Like - or by. hydrolytic polycondensation either of the said Iactansk(30
or of one or nore- am no acids such as am nocaproic, 7-am noheptanoic,

11+am noundecanoi ¢, 12-ant nododecanoic acids, and the |ike or of one or
nore/ salts or m xtures of di‘am nes such as hexanet hyLene di am ne,
dodecanet hyl ene di am ne, 35 neta-xylylene diamne, ° 9085

016
bi s- p-am nocycl ohexyl met hane, tri - nethylhexanethylene di am ne, "and t he
like, with diacids s®h %6 B Eoiefalafc,atlertdsendonomesgi-pmb i chz trars,

suberi c, sebae¢cco¢kmkﬁmwug§ucarboxyl|c aci ds, and the Li ke -4-
0169085 or of m xtur Il these Jononer.s | eads t gpaLyani des.
“Under the term "pol yg%%esat% W |pr?clytﬂndet§l y"eetat!iélp ar?]cgé'g aﬂa)(

poLyet her estethemiaetdess and Dolyetﬁﬁﬁaaﬂﬁ&nnammdness of the conbi nation of
mel anine cyanurate a“ﬁ\ﬁ@ﬁ’fﬂcfﬁﬁéﬂ dG¢ ng%h%ratﬁ%ﬁt Q%S mell BRAThENE

nmononer (s) fromwhich t e Is derive fromthe manner i n which
it has been nfamn'arcameﬂfdarftplfwmnec%llrﬁim@ulaawr\ﬁelogmer f@ctors, from

- I nsof i’:lr ?Srr';hﬁhédl%ﬁ%oﬂgiﬁ) lﬁfpwrmckharsolplmyamc;dﬁs i6 @dgﬁwed ffirem .
caprol act a eri rom hexa ene di am ne adi turally
possess Lomer?}&%n%‘ﬂé'f bi i t’&e}’ ‘t“ﬂ'anmpgﬁfa s MEPULRg i‘fe(dpérnﬁ'ag edgﬁse of

thei r hi gher meteagesr oontghtt.). 15 Thus, in order to obtain the

' , let than 33

same resujg, let us axé&“:{n 53 Fq 2 071%J1(rls'€“pto'1f?& %YQ%’P.ce’}‘i"%) ? gper an <

accordi ng to NFT. sta assi fi_cat and 3.2
m accordlnga!tﬂﬁ%mﬁlﬂ?%ﬁﬂ%ﬁQnﬂﬁﬂ%1cﬁ&“Q&iﬂquBeaﬂécéséaﬁﬂefdvﬁﬁcéfﬁﬂrate a

| arger quantifgxfie tHia eHe M ddaiirRe Qfd iRt nﬁt@yanuryatp%s@raesp%haeryt hritol
| pgol y- ami dceosmbusta{hd'l L12t ! r1:ahnan| r}:dq0|a¥nair9e esI1 a%rt]:ld 1@ Eép@.ﬂrhaps because
of their higher nitrogen content).
15 : Thus, in order to obtain the same result, let us
assume an L.0.I. (Limiting Oxygen Index) higher than 33
according to NFT standard 51,071 and a classification
VO, as 1.6 and 3.2 mm, accordihg to the UL 94 standard, it
would be necessary fo incorpofate a larger quantity of the
20 mixture of melamine cyanurate and pentaerythritol in poly-
amides 11 and 12 than in polyamides 6 and 6.6.
Insofar as the second point is éoncerned, we
mean that we have found that the nature of the édjuvants
' employed during the manufacture of the polyamide played an
Ly/ 25 essential, unexpected and surprising part in the tendency
of this polyamide to be fireproofed by melamine cyanurate
~and the polyol.
Let us recall that when a polyamide is manufactured
by hydrolytic polycondensation of its monbmer, most of the
30 time this polycondensafion is carried out in the presence
of an adjuvant which may be acidic (such as acetic, adipic,
sebacic, dodecanedioic, efc. and phosphoric acid) or basic
(such as sodium hydroxide, potassidm hydroxide, hexamethylene
diamine etc.), the role of this adjuvant being to hydrolyse
35 the monomef when it is a lLactam, to accelerate the poly-
condensation in some cases or, in all cases, to Limit the
molecular weight. | _ )
For this last reason, we shall call this adquant



| nsof ar as the second point is concerned, we nean that we have found that
the nature of the adjuvants enployed during the manufacture of the E}_
pol yam de pl ayed an 25 essential, unexpected and surprising part in the

t erdency of this polyamde to be fireproofed by nel am ne cyanurate and the
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uvant which nmay be acidic (such as
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is a Iactgm to, aci erate the poly- condensation in Sone cases or,
cases, deriye '%c‘lﬂ%ﬁpwlbsnt” Haom Hns qrgan ice A8dnH, C\ﬂ@@ﬁ&l‘lng caI

this adjuvanat Leabt 8 carbon atoms, monf&&ﬂﬂﬂﬁ@ﬁﬁdZQ?Im1k?$be&LHWé have
found that t oppos ons, & nsi si i of certa ol yam des - .those

resul ting fr€§1fhgpbdh§- Toh OLns"atlo of® Yt P éﬁ§y§'|ﬁzfﬁé'ﬁr8§ence of
an acid 5 ded¢detadedin phosfamans dirc dmbamydni cor garnidc -acifd medrmdnei ng at
LEast 8 car bopadfPiie NSRRI geoxgufabdi' Ceg{ l?:%%' ‘Fna%‘é%ﬁ 35 thar exanpl e,

I nter alla gelar onic, azelalc or ecane decane di carboxylic) acid
- of mel &in Hattey abR o “db‘l%’bl“%‘)@hlgtfetaédypérul’%rf‘ﬁﬁﬁcé@ ithosige 0f0

f | ammabi | i t yt#esdempds i:dhcmr € dii SSiat i gS loFe Itih@r stanet RR1§ aafi delde (g@amRoOSi ti ons
consisting of the sare po an1q§ sane nDIecuIar wei ght)

(,sanme
but- obt ai ned" T T°THe PHesE eftdHem ﬁg'c{;}elb”rﬁt" taigge Hnathes o
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and of polyolq ;e "a @,Ciﬂmdg# Ve Tl %Q%thirilég' ¥ & dAMine
15 <cyanurate and of polyol.

By "an acid der1ved from phosphorus" we mean,
among others, ortho- or meta- or pyrophosphoric or phos-
phorous or hypophosphorous acid, etc., the essential role
of this acid being to accelerate the polycondensation

20 reaction while Limiting the molecular weight of the final
polymer, as explained, inter alia, in patents France nos.
951,924, 1,401,842 and 70.3,855 (pub. 2,110,661).
(It is also known that such acids cause the
hydrolytic scission of Lactams when such monomers are
25 employed). |
- At equal dosages of melamine cyanurate and of
polyol, a polyamide will be proportionately more non-
flammable the more phosphoric acid it contains; thus, a
.~ polyamide 11 intended for injection moulding and of a
30 relatfvely low molecular ueight'(ihherent viscosity > 0.90,
measured in meta-cresol at 25°C at a concentration of
| 0.5 g per 100 g) obtained by polycondensation of 11-amino-
undecanoic acid in the presence of 10 parts per thousand
of orthophosphoric acid will show better performance than
35 a polyamide 11 intended for extrusion, of a reLativeLy high
moLecular weight (inherent viscosity > 1.20) obtained by
polycondensation of the same monomer in the presence of
onLy S5 parts per thousand of orthophosphoric acid.



anong ot hers, ortho- or neta-. or pyrophosphoric or phos- phorous or
hypophosphorous acid, etc.,. the essential role of this acid being to 43
accel erate the poncondénSation 20 reaction while limting the nol ecul ar
weinght of the final polyner, as explained, inter alia, in patents France
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phosphorus “Thi's alternative formconsists in enriching these
the polyol. _

15 We have ‘thus found that to impart to composi-
tions an L.0.I. equal to or higher than 31, a value which
they would not otherwise reach, it was necessary to
enrich them in acid derived from phosphorus so that the
final composition contained from 2 to 20 parts per

20 thousand of this acid, calculated as orthophosphoric acid,
‘relative to the ﬁeight of polyamide. ' '

The incorporation of melamine cyanurate and the
polyol is carried out by blending these two compounds,
finely divided, into the polyamide in the molten state.

U 25 Any blending equipment which ensures good dispersion can
therefore be suitable - twin-screw extruders such as the
WERNER and PFL?IDERER, and BUSS type kneaders, are parti—
cularly suitable for this purpose.

A simple way of performing the operation consists

30 in dry-blending the potyahide granules, the cyanurate and
the polyolL and in feeding this blend to a twin-screw
extruder. *

An extruder can aLso.be continuously fed with, on
the one hand, polyamide granules and, on the other hand,

35 a mixture prepared, dry, beforehand, of cyanurate and of
polyol. o

Masterbatches of polyamide, cyanurate and polyol,
which will subsequently be blended with the polyamide, may



conpositions in.acid derived from phosphorus, for exanple, by adding thi
acid to the polyam des when.they are in the nolten state, at the sane ti
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A - Adipic polyamide 11 for injection-moulding

15 11~aminoundecanoic acid, 5 parts per thousand of
its weight of adipic acid and water and introduced into a
stainless-steel autoclave.

After raising the temperature to 180%C, with all
~valves closed, the steam pressure has risen to 10 bars.

20 The pressure is relieved down to atmospheric pressure and,
with the temperature being maintained at 250°C, a geﬁtle
stream of nitrogen is used to purge out the steam origin-
ating from the polycondensation for the time needed to
obtain a polymer with an inherent viscosity equal to 1.05,

L~/ 25 which is extruded out of the autoclave (by increasing the
nitrogen pressure) in the form of Lace which is solidified
by cooling in water - this Lace is then cut up into
granules, granules which will be dried.

B - Phosphoric polyamide 11 for injection-moulding

30 A polymer of this kind is prepared by operating
as above by charging the autoclave with water and with 11 -
aminoundecanoic.acid,-but with 8.5 parts per thousand of
orthophosphoric acid by weight of the Latter.

Since phosphoric acid has a catalytic action;_ip

35 will not be necessary to potycondense-at 250°%C for as
Long as above in order to obtain a polymer with a viscosity
of 1.05. '




The invention wi.ll be made nore explicit by the foll owm ng exanpl es, mhicz
do not inply any Limtation whatsoever. W first define the pol yam des b’
whi eh -wi-l1 be 10 enpl eyed‘in these exanples: (the i'nherent viscosity of aLL
t hese pol yam des has been neasured -at 25[err] on their solutions in
mcresol - 0.5 g of polyamide per 100-g@ of cresol). A - Adifg%0850l yarm de 11
for injectiongmupging.?! olyamide 12 s @m hounderanal § &G S parts per

t housand of i ced into a

stai nl ess-steel autocTh¢esam¢taytochavanps Hhaterpmalanad abovesOserr], with
all valves cl gagfgedh@ith €30 PIESHar & RS wd St tor 191 L.2c4Qm, T35 000
pressure is relieved,down to q% heric pressure, and,, Wwth the tenperature
bei ng mai nt ai RBATR O DsHREeF an nﬁ%ﬁtﬂ%f%ﬁr%ﬁuﬁ ¥ 16 3% $en is used to purge
out the st8amorigin-Thei nemfeomume 1ol yoiratbnsnt280? ¢ and his manm-needed
to obtain a pLYRER YALhs Aol PheLEn yISEARId Yo FBRAsd Qb 05, 25 which is
extruded out O e aut ocl ave (by increasing the nitrogen pressure) in the
form of Lace which isThePtRsswr bis ool iened mhidieerthe thpmperada ries itshen
cyt up into graeyl g¢.296%0UseS mcsb%mnmmm. B -cdNOTRRY &
péfyan1de 11'ég&oln%ectlon-nnuldlqg 3 . A polyner, of this kind is
prepared by opePabimh AEMAHRARR" by THAYIHY 1ML wikbA thi& 10 V82 Mand
with 11 -1anm pobgeetanotie acime radded tto Sotht iy ta guary dniales anict hofa
orthophosphorbqsggggt yopefgpﬁ of the Latter. Since phosphoric acid has a
catal ytic action, 1| 5w [T not be necessary to pol ycondense at 250 C for
as Long as abBve F pler i¢ cpolotan ide Bl fayerimjqat onimaudding of 1. 05.

- 8- As 046&P85 G rh 731 g0 R v Pe s dyQlLactam, 3,000

i nj ection-noul din : :
. J partg of water . but 255 parts of orthophosphoric acid (i.e.

15 8.5 parts per thousand)}.

The pressure hold at 280°c is only for 2 hours.
Polycondensation is carried out for the time needed to
obtain a polyamide with a viscosity of 1.02.

E - Dodecanedioic polyamide 12 for injection-moulding

20 A polymer of this kind is prepared by operating as
' in Example C with 30,000 parts of LauryLLactam,_S,OOO_pérts
of water and 261 parts of dodecanedioic (1,10-decane di-
carboxylic) acid. | '
The polycondehsation will be continued until a
L/ 25 polymer with an_inherent.viscosity of 1.00 is obtained.
- The granules of these polyamides A, B, C, D and E
‘are used to injection-mould test specimens which are measured
for : _
- the Limiting oxygen index according to NFT
30 standard 51-071 .
- the combustibility according to UL publication
94 (UNDERWRITERS' LABORATORIES) -_(examples 1, 6, 12, 18
and 24, see attached table). '
Furthermore, these polyamides are used to prepare
35 compositions containing
‘either melamine cyanurate
or monopentaer)thritol (or sorbitol)
or both these compounds.



The same autoclave as that enployed above is charged with 30,000 parts by
| auryl l-actam 3,000 parts of water and 150 parts of adipic aci
The tenperature is radised to 280[err] and is nain- tained for

wei ght of

5

hows at a pressure of 25-30 bars. The pressure is relieved while the
tenperature is left at 250[err] and tHhe pol ycondensation. i0469086i nued at

250[err[ at atpogppe

hEs " E8SHY &

t
the tine needed to of)t aln a poyarﬁagfeja% tﬂ"% i scosity of 1.10. D -
Phosphori c pol yam de 12M¢bdm|3§ cotapH-aigul fnafy the Mete, i ani ©l9#m@E@NG00 parts
of Lauryl | act emeMBe OODNDaK]@. Of i maiterc D0 R25EF pavd P aft iQleRORR@SRRQKIC aci d

(i.e

f or

Je nitrogen 10 purge for

%

. 15 8.5 s_per thousand). The pressure hold at, 280[err] is only
2 hours. .%%%oﬁg‘éﬁg'&f i oh cP‘sg"bea':r""r"i’ec?"bqjt%‘ﬁ“’o‘r“gc H% i 79 "Wedded to obtain
a polyam d& wghgligvisitep®zty of 1.02. E - Dodecanedi oi ¢ pol yam de 12 for -

I nj ection-noul ding 20, [ [ i r r by
operating as in Exanpl .em?f%’?%t%égt%ryﬁtt ?rootfwltz‘uér( qﬁé‘é‘?&% %&ﬂlgggyparts of

water and 261 parts of #othttedimn fhe LAMBERITR

1.00 i tained. Th | f th | m A, .B, C
and E are used to :fu 'g& ?%)ﬂgesrﬁtﬁﬂ“ept r‘?tn'.lsjc’d’gszi“r%é'rfs F\%fs%% %éelgrpnggz‘mé’d"ﬁor :

condensat Qe M the DEr SOEW 4 NUESTH AR ddL & 420 NAsHND Woldaedn i Nherent

pol
v&)c/osi ty of

the limtidg ohkygeame naiexc edwos dilniz it aoveNFsh a3 dstsadidred omlyOfbr- eixlample
y.according to UL publication 94 (UNDERWRI TERS' LABORATORI ES)
- (exanples 1,76, 12, 18 and 24, see attached table). Furthernore, these
pol yam des are used td PHEpatekmRdeoifosiad Red tiismoaisdimg idiht Her el ami ne

conbustibilit

C

iurate or

15

20

25

30

35

nonopent aegytékd toe (MInFEOr My Gledary ¥t siodERe tPRPQURESD-
metering pump with a3 spiral screw) with granules of adipic
polLyamide 11 obtained in A, _

- on the other hand (by means of a SODER type T 20
metering pump with twin screus).uith a mixture produced
beforehand (in a HENSCHELL type high speed mixer) of 10 kg
of melamine cyanurate and of 2 kg of mbnopéntaerythritot.

The settings are such that there are 88 kg of
polyamide per 12 kg of the above mixture.

The temperature of the cokneader is set at about
235°C. The Lace lLeaving this machine, which is fitted
with a multihole die, is cooled with water and chopped
into granules.

Test specimens, injection-moulded by means of the
said granules, suitably dried, are used to perform the
combustibility tests indicated below.

Example no. 17 - Introduction of phosphoric acid during

extrusion

A BUSS cokneader,is_fed with:

- on the one hand, a premix of 8,120 parts of
polyamide 12 granules containing 5 parts per thousand of
adipic acid and obtained in C and of 85 parts of ortho-
phosphoric acid, ' .

‘- and, on the other hand, a mixture of 1,500 parts

of melamine cyanurate and 295 parts of monopentaerythritot.

The temperature of the cokneader is in the

| LERE, (Clomeyiniyc s 04di d. The

D



- 9 - ' . 0169085 In all these tests we have enpl oyed: - nelaﬂgi?
cyanurate fromthe Austrian. conpany CHEME LINZ A .G, in which 70% of t '
particles are close to 25 ' mcrons in dianmeter, and having the fornula 5
[e¥] - nonopentaerythritol fromthe CELANESE Conpany - sorbitol fromthe
LAMBERT- RI VI ERE Conpany sol d under the 41g ademark Sorbit ol ghé428sNeosorb
powder. All t [t 0 prepared by following 10 the sane
procedur e whi E?&g&gﬂgﬁ?&%&ﬂﬁﬁﬁhly for exanple 4: A BUSS cokneader is
fed continuously wi thThe -extruded dnas ehaisd, ¢ qddye dretds cdifo pp eJODBROt ype S 200

Metering punPgphhdLés Sk i PEFRid thd N N &Sinin s2ieRUG rhd_RQlY 3iFlde 11
obtained in A on the other hand ( neans of SODER type T 20 netering

- the ¢ by f a

punp with twi ROBRYEEAY T Th LLHis iR PPHrigthrcdd Wemouditadd (in a HENSCHELL
type high Speed m xerALbfthHé rkesuift TedcUTatRe o Yianwhat @ tanrd held 2 albg eof
nonopent aer yt by | . . The settings are such that there are 88
kg of polyaniggé%géylég%ﬁ %ﬂaﬁhe above m xture. The tenperature of the
cokneader is $el at abbtitadBB0@N Tfe Nedam insavinigurtats wdoiniend e xaimipdiesi s
filred with apustifole, die, 16, ool oth wddy Wl ANrIHORAGA 23 daing
gﬁénules. Test speci nens, | njection-noul ded by neans of 'the said granul es,
suitably dried? BeRf LARRRR H 1ot orm t he conbustibility tests indicated
bel ow. Exaople no. 17onty rd rﬂ=ﬂ.uJc (ﬁéidmsﬁfartﬂ"l(b%lhﬁrd Cina(Lin!.gur lang@ 3@e ULf
extrusion A B neader is wth: - the one hand, a prem x o
8,120 parts -O%J"Sg%%gﬁh?%gwﬁ sgtr'a{'ﬁ‘ulreesmac‘cg'nst a‘t’i}nrfi ng 5 parts per thousand of

| 2.7 The addition of monopentaerythritol alone (examples

~ 9, 10, 21, 22) gives no gain.
3./ On the other hand, the joint addition of cyanurate
15 and of monopentaerythritol improves the performances
(examplés 5, 16) more markedly in a gene}al manner.
The gains are considerable (L.0.I. higher than
31, VO classification 3.2 mm) when the compositions con-
tain phosphoric acid
20 : either because the polyamides employed already
contained it (examples 11 and 23)
or because it has been added (example 17)
or when the compositions contain dodecanedioic
acid (examples 26 and 27).
LA 25 4./ Sorbitol jointly wifh cyanurate increases the

L.0.I. considerably (exémple 28).
Example no. 29 - Preparation of plasticized and fireproofed

‘polyamide 11 .
A WERNER ZDSK 53 extruder is fed with :
30 - on the one hand, 7,000 parts of polyamide -
granules obtained as in example 8 but with 5 parts per

‘thousand of orthophosphoric acid (instead of 8.5) and with
an inherent viscosity of 1.55
- on the other hand, a premix of 1,500 parts of
35 melamine cyanurate, 300 parts of monopentaerythritol,
100 parts of IRGANOX 1010 and 50 parts of TINUVIN P (these
last two compounds, intended to protect the composition
against ageing, are manufactured by the CIBA-GEIGY Company).



éd-i pic acid and. obtained in C and.of 85 parts of ortho- 35 phosphoric
a mxture of 1,500 parts of nelam ne
~ cyanurate and 295 parts of nonopentaerythritoL. The tenperature of the

acid, - and,

cokneader
205 err].

isin't

he

.on the other

hand,

10" -

he

0169085 nei ghbour hood of

The extruded | ace is cool edand chopped into granul egqgbpgé

permt the test specinens required for the conbustibility tests to be

i nj ection-noul ded..

5

table clearly show that:

1./

Al

the results collated in the attached

The addition of mnel am ne cyanurate al one
(exanples 2, 3, 7, 8, 13, 14, 19, 20, 25) affords only limted gains in

nonfl anmability. 10 Only a few points are gained in L.OI. and
the UL cl assificatfion Ins V2. Z.7 The adarvrom gf
monopent aerythrit¢l aJ l@es @& J0g 24| 82) wiveg o gdin. 3./
On the other handg, t[h dition of cyarjurate 15 and of
nonopent aerythrit¢l i erformances (exaqples 5, 16) nor e
markedly in a genar%. e* gaihs® afe T dni dor abl & (;L 4l . hi gher
than 31, VO cl assifisg when t he cdnpositions con- jtain
phdsphoric acid 20& . her because tHe pol yam des | oyed al.ready
contained it (exahphs 1 ) or because ijt has been addeq (exanple 17)
or when the conpojPidjona co godecanedr ol g acr d (exanpres |26 and 27).
25 4./ ~ Sorb[#€ j%ift" [t cypngrat ey ijngreases khey Ll Q1.
consi derabl y (exaﬁﬁl 2898 |l e no. 29 - Prleparation of plgsticized and
fireproofed pol yahggd - g.? ' '
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A VERNER ZDSK 53 extruder is fed with : 30 - on the one hand,
7,000 parts of polyam de granules obtained as in exanple 8 but wwth 5 parhg
per thousand of orthophosphoric acgid (instead of 8.5) and with an i nherent
viseosity of 1.55 - on the other hand, a prem x of 1,500 parts of 35

mel am ne cyanurate, 300 parts of nong %nLaerythrltoI 100 p %%Q IRGANOX
1010 and 50 parts of TINUWIN P (these Last two corrpounds _
protect the conposition agai nst agei ng, are manufactured by the Cl BA- GEl GY

Conpany) . - 11 - _ 0169085 . 3~a -12 -
01 69085 - 13 - : 0169085 A netering punp is also used to
I ntroduce_1.200 parts of butyl benzenesul phonam de into the m)l ten mxture
at 240[e g nfthe Jegion of the thirg barrel. The extruded—taceTecooteq,
i s chopped ||}g anul@s| % wheck al | pwet hept et specisnen wequi r @d of Ekr_;the
f | amrabi 2t3>55 t® Pbe injection-noufded. The limting oxygen index isj{25 "
(wi t hout | cydRuY p® g entaerythritol it would be 21) and the procht S
classifigd @&'%ta"l UL 504 Fet %t®322|nth t M EKn8sF 1® |Gt heFwlsS [t Fe tdst
speci men Edy pardh Cofpl etel y). - 14 - 0169085 -
-8 uinc § 2 | $ g 2
- StT0 L8
s I 4 & o
-] L
(%] [ . -
—] -~ = N e o & = |8 a @ n o ale o n ola
- w0 X ~~~~~n~~uuﬂn~~nns
-3 -
295948
: . u.ld -~ X
i -] - Q™
AN
’ e
N o
- ]
: 8 -
- -
2| 2¢C © © 0 o.09o 9| o © © @ e oloe o o o}oe
~ - Q
.
2|5%
5 »
-~ w B 2
'_' o 1 o O 0 @ @ ~ o O O M~ @ m o S ™ - ~
= = o
S P~
“ 2 |4
g, = | a 9- 2
= 12|28 |3|3 ;
vg: g',..'.188813888I88!.l§
b g w
A EREE
| e ™
5-;‘52 © 23 282|°e 23°°2|° 2=z=2}:
; a (=9
o jELERS
=
= »
= e ~ :
g a 8 23 223|888 222223|8 8833|s
Q. -
. ~N L -
3% 2 % 8 o5
ggg §ks:ssggass:c'§§==°'§:§
213 |5 28 |38 2y ¥
=t [ - .g.z,.!.s:s g_’,‘lss:: "_’:,J s g:h
=1 1= 3RS z 23 33u 2283
3 ' -
;. o o~ n e n |l e @O =] e =2
e s - - - - - e - - M ® fe ™
-




CLAIMS 1. Conpositions with retarded conbustibility, con- sisting of
pol yam de obtai ned particularly by anionic polynerization of |actans or Db
hydrol yti ¢ pol ycondensa- ‘ti on of their. nonomers in the presence of a chain
liwrter and of nelam ne-cyanurate, whicfy are characterizegqgygghat they
additionally include a polyol containing at |east four tines the al cohol
group, the said cyandy eLeIIPDAUR iFeidtd ounisest Hoy imtdvdused 1,200he sai d
po: y- agi des gia“rfttshe:fg ﬁdwb{)ﬁaf@mggn:dmﬁ nh%d_e}/\?irﬂ:fbt ‘thd) lm%tltt!e%_afﬁlti x?:%%e;)ff

pol yam des, .0 oof additives, fillers or asticizers, c rom
1 to 25% of na)etl (Hr?é:’cié'nf}ro"aft L9 9Mme % gti"rﬁ &P’ﬁa\’; ?’la(flrtf ° 70% of which are
bel ow 30 |imin size,Thanexd)rudeaml@.ce,t @ obQX¥dof iBolcholpp etdhd ns gmaniu Lielse
constituents t ) il 0 I el . .

2o O D AT, R, rasl) SR I” raRuRe R RS AR SRR, o
i s chosen fr dmsttse tgr &8p iind@ctdiong mewddiednt aerythritol and sorbitol. 3.
Conposi ti ons accordi nGet @ i@iitthidlg @fxygled ThdkxaR@d 25 TRAtRGLL ic3ad uira tlehat

t hey include an acid derived fraom phOﬁlgﬁ rug . in a prt?'portion of 2 to 20
parts per thOUs&E8 8 e nidiodht toM oM %a %érh' dod thg oragdugthdisng

caf'cul at ed as larstshidpileds yiooriinc thei L 44 test GanPai mmons iakeesdi ng to Caim
3, charagieriged Jd At e (aid A8ii ket LLOMPRARRNALYR g Ehgsen from
the group i ncl'uding thé orthophosphoric, netaphosphori’c, -pyrophosphoric,
phosphor ous and hypophosphorous acids or m xtures thereof. 5. Process
for the manufacture of the conpositions according to either of Clains 3 and
4: characterized in that the acid derived from phosphorus is introduced in
the“form of a chain limter during the hydrolytic poly- condensation of the
nononmers giving rise to the polyam-des. 6. Process for the manufacture
of the conpositions : '



éc'cor ding to either of Cains, 3 and 4, characterized in - 15 - l)g
0169085 that .they are enriched in acid derived fronlphosphorus by additi h

of .this acid to the pol'yam des of ,which they consist. 7. Conpasi tions
aceording to any one of-Clains 1 to 414pharacter|zed |n t hey consi st
of polyam des 11 or 12 obtai ned by hydrolytic polyconde of their
correspondi ng nmononers in the preserfdd IS dodecanedi oi c aC|d As

pri nted. nQ169085

Compositions with retarded combustibilit
Patentanspr~cho 1.. Gem " sh mit verzogerter Igrennbarkelt aug’ Pof)yam den,

die i nsbesonoﬁe‘r%’cﬂﬁrc"rf aPrﬂ'-d’rﬂ"'s‘d’r?e °|bcﬂay’r€'§rdi SAtI§ W IR LYakYadBioBd6r durch

hydr ol yti sche dloimeoray o iodm Uahrt%rmsl\/tbr}omr oyldmo/ary\@e%eabewoﬁuaﬂga-
Kettenllngenq$ rnga % und vaon ng&anurat her g tellé wur den.. . dadur ch
gekennzei chnet' a8 e‘fué’\“t"ﬂ"‘ec,rﬁ ei"h Bé1 3?5Iesﬁ|"°e 5 d@sfBadn,Limiter

Al kohol gr uppemdcenttheldlam iured cdaib utas egewdirinthe aCeanbaztcted iRedydh in den

enannt en Pol | ver hal t ni s
8erte| It si n wa?) qﬁl& d&%@n@%%%ﬁ@?ﬁ?dg EQLBQL %%gégiﬁiﬁggﬁt Ze,
Ful | st of f e oddraseifauractidesc)the wilsohgl/ lsrlvypamtheyaﬁudatcvranurreitm von

Korfern, von daiemholy b e dGudBeE ot s dSQplews'reauﬁwe'taensadh Bobybis 10 %
Pol yol . wobei_di g Summg de%ﬁﬂgpw1?a bi s ebenen Bestandtnlle in

e

j edem Fel | gl3@fs1 08 SHhen @éﬁngﬁé°Hg YPAEAAPEAspruch 1. dadurch
gokennzei chne&) ad:a[Dech: Bai%y olf wiydmndlvlsnopent aerythritol und Sorbitol

ent hal t enden e i m ch.s

Pat ent ansprOc nng}q’ glo?uiogh%tgglggﬂr‘{zggl Cﬁﬁo?e?g E Plﬂgg}ggq\z/gwphosphor
abgéleitete S%ﬂﬁ§QMWﬂVéﬂh@ﬁﬁnP§ WGhaE1DﬁsCZ@"F@?F@n‘&uF"?auQémef

Gewi chtstei | e deyarRolo @ ,de ogntalyihsRh Were@bQSQOS W hak%$ze, and

Ot hophosphor a re ber echnet m sche nach atentanspruch 3,
dadur ch geke Zk% 19% °3oﬁP¢Hggphor abgsleitete Saure aus der

G uppe gew hItthe\MsrLdl odfi Eth@tch@stﬂ‘lih’fe&-t,s Byvephaageor adute. dphbsphaygi ge und

hypophosphor i dqr, deqe nfagt. 5. Verfahren zur
Her st ol | ung % ?@ﬁeqnagﬁospﬁgﬁgkgeggﬁgtentanspruche 3 und 4, dadurch
2. Compositions according to Claim 1, characterized

in that the polyol is chosen from the group including
monopentaerythritol and sorbitol.

3. Compositions according to either of Claims 1 and
2, characterized in that they include an acid derived
from phosphorus in a proportion of 2 to 20 parts per
thousand of the weight of the poLyamides, this acid being
calculated as orthophosphoric acid.

4. Compositions according to Claim 3, characterized
in that the acid derived from phosphorus is chosen from
the group including the orthophosphoric, metaphosphoric,
pyrophosphoric, phosphorous and hypophosphorous acids or
mixtures thereof.

5. Process for the manufacture of the compositions’
according to either of Claims 3 and 4, characterized in
that the acid derived from phosphorus is introduced in
the form of a chain Limiter during the hydrolytic poly-
condensation of the monomers giving rise to the
polyamides.

6. Process for the manufacture of the compositions
according to either of Claims 3 and 4, characterized in



gekennzei chnet,. daB di e vom Phosphor abgoloitete Saure als é)—
Ket t enl angenbegrenzer bei der hydrol yti schen Pol ykondensati on der die

Pol yam de bil denden Morioners zugesetzt. wird. 6. Verfahren zur FbrstellungéjL
dex./Gem sche nach ei nem der Patentansp[ycﬂp_g und 4. dadur :
gekennzei chnet, daB man sie mt von Phosphor abgel erteter Sl'ure durch

Zusat z di eserthJturthep afeen &1 rei ddigdjeifdaat imb|dediivieah faomeipdiosipthoras Geni sche
nach irgendeigjenadirie 8 ¥ A W k Pithet p AFdwide sOeWhERinC inly. daB
si e aus den durch hydrol yti sche ' Pol ykondensation ihrer jeweiligen
Monorere in ARNES it von Dodecan-di-slure hergestellten Polyam den 11
odor 12 best ghen. C aigwpols i tGM30 A ddorising ttho rasiyarcthed odfortitasimsbill ittoy .

consi sting of, pal ] de t a] ned ti rl V. anioni : riszation of

| act ans or b)f' ’hfcﬁ/agrlrgyctqlec"o%oﬁadyg%'norgﬁagtattﬁ%gﬁa ocf&‘ﬁ%esltr %£%3%31¥ﬁ%t h@ presence
of a chain [|ior t'& odrich igfe drdi yarhiner adyedrig aod.y ogimidein s@ta ooherfadtheriirzed i n
that they addidd Qngldnd inif!aih e m20! P!t KPP HAISUMG Blf |RARL aln@lri oliicTeS t he
al cohol group, the said cyanurate and polyol being uniformy dispersed in
the said pol Y&iidtes in the fol | owing proportions by weight: a) at |east 35
%-6f polyamides, b) fromO to 30 % of additives, fillers or plasticizers.

c) froml to 25 %of nelam ne cyanurate in the formof particles. 70 % of
whi ch are below 30 [err] in size, and d) from0.5 to 10 .% of -polyol, the
sum of the constituents shown under a) to d) having to be equal to 100 in
each case. 2. Conpositions according to Claim1, characterized in that the
peol yol is chosen fromthe group including nonopentaerythritol and sorbitol.
3\ _Conpositions according to either of Clains 1 and 2. characterized in
that they include an acid derived from phosphorus in a proportion of 2 to
20 parts per thousand of the weight of the polyam des, this acid being
cal cul at ed as orthophosphoric acid. 4. Conpositions according to daim 3,
characterized in that the acid derived from phosphorus is chosen fromthe
group including the orthophosphoric, netaphosphoric, pyrophosphoric.
phosphor ous and hypophosphorous acids or m xtures thereof. 5. Process for
the manufacture of the conpositions according to either of Clains 3 and 4,
characterized in that the acid derived from phosphorus is introduced in the
formof a chain 1 imter during the hydrolytic polycondensation of the
nononers giving rise to the polyam des. 8. Process for the manufacture of
the conpositions according to either of Clains 3 and 4. characterized in
that they are enriched in acid derived from phosphorus by addition of this
acid to the pol yam des of which they consist. 7. Conpositions according to
any one of Clainms 1 to 4, characterized in that they consist of polyam des
11 or 12 obtained by hydrol ytic polycondensation of their correspondi ng
nononers in the presence of dodecanedi oic acid.

-/



AT A -

As printed. . - 16 - 01690
Pat entansprich. 1.. Gem sche mt verzogerter Brennbarkeit aus Pol yam den,
di_e i nsbesondere durch ani oni sche Pol ynerisation von Laktanen oder durch
hydrol yti sche Pol ykondensation i hrer Mononers in Anwesenheit eines

Ket t enl i ngenbegrenzers und von Mel am ncyanurat hergestelit wurden, dadurch
gekennzeiAshpeintedaB sie zusitzlich Si hé ol yol mt m ndest en%”lf;’ﬂ85

Al kohol gruppen enthalten und dal das genannte Cyanurat und Pol yol in den
genannt epatemiangpruchian i n fol genden Gewi chtsverhiltnissen gleichmBig
verteilt sind: a) mndestens 35 fb Polyamde b) 0 bis 30 % Zusit ze,

Ful | st of f é G¥avischip | mih nearddgerter) Btenimasce%a;% IFolysriidér; ¥ @i8 U indbesbitdefeO rdiirchO @nionische
Kor n gé‘@ B Yoy bakiamen; ?ﬂ’a & 'Bgv@mmmeeotvmmmmmmm efe i bnveesme-t

j4f=,‘d(|: ?nl Fa&?nmgﬂﬁﬁlhﬁh §§l§ l8ﬁ| infolgéhden gel%i“I %aﬁ?g‘h iﬁz&# %EEEE ﬁanxmt Bf'éfcfe "8{;

gekennzsi ehnadqstedais"daelyﬁaiag/ol aus der Mbnopent aeryt ritol und Sorbitol

ent hal t en i 5§&s‘ Usygfiej odeq Weichmiach@enni sche nach -ei nem der
Pat ent ans f 1 yanuratin F M Y98 KETMATPCIOR Hener 70 FpineGraBeyntas 3Qusmayiweiseshor
abgel ei ts HrS§m a ﬁdnmrkfmé) egenbhﬁ &a&ﬁm? o JiGHS 06 Jein mus.

Gewi cht st Elde‘audﬁi n&dh| Pateitaflspnntin &.H gekdaRRdich F biyol @8usSder Monopentaerythritol
Ot hoph mMamwamgmﬁmme amcedvahmst Genmi sche nach Patentanspruch 3,

dadur ch w e?"emte'F@OSIdaﬁ sie ging vafe Phosphor
G uppe %&Fgﬁ, %}VM b‘%ﬂfn auh [ puspRr anyiehtsteile der Polvagideragthalier. wrbei
hstp0phoS ph Qeriiheohdth spue ﬁ 8 UalGHER Gékafnzbithingl, uas Sie Vorh PRVDRS azwlolg:;:au e aus

Her st el |den@rupps geashicwind: dnaodmcsmam, Gﬁbplﬁaﬂibﬁiﬁhsﬂi’ddmga uRld Ry pdphddpibAGE Saure
gekennzeddehgnrsen Gemisghelpmfatym Phos hor abgel ei tet e Sl urs aI s

| M Hbré}ell dji4 dadurch
gg} tyzm oﬁ%jﬁﬁ%m‘&i ﬁ@%ﬁma Qﬁ ,..égf B e P g
A

Gemi sg.h@edibedh Qur AdisathingP as:e r@‘eah&sw PaAdhdpfilthe 3 und 4, dadurch
gekennzegetmanqhnehalaasmm sleemitivbn Vbospﬁho:bpbletemlﬁaheddret 2usatz| digser dim-chu den sna

Zusat z 'E’P" B?'YH"Hd’Z'G"Gf"h‘@I e bi | dende den anreichert

rach 1 PR, g G waﬁr’gvrw;:@mﬁmg;,g::°
*ie aus ,P,é ‘k ion rhrer | ewe |

i n Anwesen elt von Dodecan d| saure hergestellten Pol yam den 11 odir 12
bestehen. Cainms 1. Conpositions with retarded conmbustibility, consisting
of poly e obtai ned particularly by anionic polymerization of |actams or

by hydro ®c pol ycondensation of their nonomers in the presence of a chain

limter andcdMpobibm Wit rétat@ey Echbustibiity, Cdondiitig O PoRainfle| cbRdindd pdriicila ‘r:f 8¢ Yenionic
addi t i ornpwlymarizatioa dtinctamp ot by hydeaiticopdiycontiendation ebthbir irmuomin irethe tphesesoecsd laahain
group, tlmcsu;dc»f mybmoavvuaml whigh gre Ichmqtorg:mmﬂm 'M% 'gaﬂst'élegelarpotvg@ogaﬂtgg
8 yol being uniformly dispersed in the sai
POy e tolcvnd pr oo B woighes " P et PR
o a) at least 35 % of polyamides,
N b) from 0 to 30 % of additives, fillers or plastlclzers

c) from 1 to 25 % of melamine cyanurate in the form of particles, 70 % of which are below 30 um in size, and

d) from 0,5 to 10 % of polyol,

the sum of the constituents shown under a) to d) having to be equal to 100 in each case.

2. Compositions according to Claim 1, characteﬂzed in that the polyol is chosen from the group including
monopentaerythritol and sorbitol.

3. Composmous according to either of Claims 1 and 2, characterized in that they include an acid derived from
phosphorus in a proportion of 2 to 20 parts per thousand of the weight of the polyamides, this acld being
caiculated as orthophosphoric acid.

4. Compositions according to Claim 3, characterized in that the acid derived from phosphorus is chosen from
the group including the orthophosphoric, metaphosphoric, pyrophosphoric, phosphorous and
hypophosphorous acids or mixturaes thereof.

5. Process for the manufacture of the compositions according to either of Claims 3 and 4, characterized in
that the acid derived from phosphorus is introduced in the form of a chain 1 imiter during the hydrolytic
polycondensation of the monomers giving rise to the polyamides.

8. Process for the manufacture of the compositions according to either of Claims 3 and 4, characterized in
that they are enriched in acid derived from phosphorus by addition of this acid to the polyamides of which they

consist.

7. Compositions according to any one of Claims 1 to 4, characterized in that they consist of polyamides 11 or
12 obtained by hydrolytic polycondensation of their corresponding monomers in the presence of
dodecanedioic acid.
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5. Verfahren zur Herstellung der Gemische nach einem der Patentanspriche 3 und 4, dadurch
gekennzeichnet, da die vom Phosphor abgeleitete Sdure als Kettenidngenbegrenzer bei der hydrolytischen
"~ Polykondsensation der die Polyamide bildenden Monomere zugesetzt wird.
8. Verfahren 2ur Herstellung der Gemische nach einem der Patentanspriche 3 und 4, dadurch
gekennzeichnet, daB man sie mit von Phosphor abgeleiteter Siure durch Zusatz dieser Sdure zu den sie
bildenden Polyamiden anreichert. .
7. Gemische nach irgendeinem der Patentanspriiche 1 bis 4, dadurch gekennzeichnet, daB sie aus den durch
hydrolytische Polykondensation ihrer jewsiligen Monomere in Anwesenheit von Dodecan-di-sdure
hergesteliten Polyamiden 11 oder 12 bestehen.

Claims

1. Compositions with retarded combustibility, consisting of polyamide obtained particularly by anionic
polymerization of lactams or by hydrolytic polycondensation of their monomers in the presence of a chain
limiter and of melamine cyanurate, which are characterized in that they additionally include a polyol containing
at_least four times the alcohol group, the said cyanurate and polyol being uniformly dispersed in the said

. polyamides in the following proportions by weight:
N4 a) at least 35 % of polyamides, '

b) from 0 to 30 % of additives, fillers or plasticizers,

c) from 1 to 25 % of melamine cyanurate in the form of particles, 70 % of which are below 30 um in size, and

d) from 0,5 to 10 % of polyol, : :

the sum of the constituents shown under a) to d) having to be equal to 100 in each case. :

2. Compositions according to Claim 1, characterized in that the polyol is chosen from the group including
monopentaerythritol and sorbitol.

3. Compositions according to either of Claims 1 and 2, characterized in that they include an acid derived from
phosphorus in a proportion of 2 to 20 parts per thousand of the weight of the polyamides, this acid being
calculated as orthophosphoric acid. .

4. Compositions according to Claim 3, characterized in that the acid derived from phosphorus is chosen from
the group including the orthophosphoric, metaphosphoric, pyrophosphoric, phosphorous and
hypophosphorous acids or mixtures thereof. )

5. Process for the manufacture of the compositions according to either of Claims 3 and 4, characterized in
that the acid derived from phosphorus is introduced in the form of a chain 1 imiter during the hydrolytic
polycondensation of the monomers giving rise to the polyamides. ) i

8. Process for the manufacture of the compositions according to either of Claims 3 and 4 characte_nzed in
that they are enriched in acid derived from phosphorus by addition of this acid to the polyamides of which they
consist. : .

7. Compositions according to any one of Claims 1 to 4, characterized in that they consigt of polyamides 11 or
12 obtained by hydrolytic polycondensation of their corresponding monomers in the presence of
dodecanedioic acid. ' :



