2 8 AUG 2003 9862 WO - 1 FLAME- RETARDI NG COVPCSI TI ON AND PROCESS FOR THE 5
PREPARATI ON THERECF The invention relates to a flame-retarding cofmgolGtFein
and a process for the preparation thereof. A flame-retarding conposition
and a process 10 for the preparation thereof are for exanple described in
t he Japanese patent publication JP 59-45352, in which the nelam ne
condensatlonggggdwgts mel em and nel on_ afe_ prepared and used as fl ane
retardants ih yam de conpositions. Ih this publication nelemis 15
prepared by heatlng mel am ne at a tenperature of 400 - 500C for several
hours. Melon is TN ) A : || no nore
anmmonia is rel edsid: : 2142728, JgE it 0N
t enper at e of nelen1lles abov&ﬁﬁﬂﬂﬁgmmbnfmﬂERﬂQmelon 20 above 600C. This
means that nmelem and nelon havé a particularly good thermal stability.
According to JP 59-45352, the nitrogen contents of both conpounds Iie
above 60% as a result ofnuhiiGhehRE BUBSIARESS 3T & FIQRECOBRUTL: L.
59-45352 al so mentions that other 25 known flane retardants can also be
used i n conbfawbpehtiwint Angekebrocesel dar ftoe oxappretienathegeofyanuric
aci d, nelam ne cyanurate;o L.a 4 0 n e
conposition of the product%ogﬁalgggégﬁggg %§§%§% ?Pg %ggggnggggo%gproducts
al | 30lﬁavefarchheaptepasatconhehﬁmbodegm&dépmoBxamp&e delsics ibedans t hat
mel am ne and. |t o] Lo u o] f -
ni t rogen- con%alﬁpgggggoguct &t aq %é%eé%%%ggﬁ g?a%%ré%3$késén
nitrogen- conWhunhnghprmemamsnethahdaneamebea@edduntshmeﬂbmrmnb,degradation
play an 35 i rtant _part in the flane-retardant behaviour. To obtain good
fl ame-retar dﬁE?OBeﬁ&% 86FpaﬁeﬁoF§}f?eP§Edt i §qﬂ9& 3665grdents in

polyamide compositions. In this publicaticon melem is

15 prepared by heating melamine at a temperature of 400 -
500°C for several hours. Melon is prepared by heating

melamine at 500 - 550°C until no more ammonla is

released. JP 59-45352 mentions that the decomposition
temperature of melem lies above 500°C and that of melon

20 above 600°C. This means that melem and melon have a
particularly good thermal stability. According to
JP 59-45352, the nitrogen contents of both compounds
lie above 60%, as a result of which the substances are
non-combustible. JP 59-45352 also mentions that other

25 known flame retardants can also be used in combination
with melem or melon, for example melamine, cyanuric
acid, melamine cyanurate or melam. JP 59-45352 does not
mention the composition of the product obtained.

Melamine and its condensation products all

30 have a characteristic thermal degradation curve. This
means that melamine and its condensation products
decompose to form nitrogen-containing products at a
certain temperature. These nitrogen-containing products
that are released in the thermal degradaticon play an

35 important part in the flame-retardant behaviour. To

obtain good flame-retardant behavicur in polymers it



- 2 may be favourable to conbine flane-retarding conponents, such ale3AUsz3
mel am nel em and the higher condensation products of nelam ne and/ or

mel em having different degradation characteristics, in a single 5
conposition. The advantage of this is that, irrespective of the

tenperature prevailing in a fire, there<“i’l |l alnpst always be a conponent
present that degrades at the prevailing tenperature and produces

sufficient nitro%en-containing conponents having a 10 flame-retardi ng

ef fect. HoweVé¥, Def TRNEUFPRYS- et sPBPARE EbABBsFeEardEBAt ai ns vol atil e

conponent s, suehoAsnHEeasu@RdLar nWaLE! . nbiks Whhl thavg;anlegative effect on
the processing properties when the conposition is used’in polyners with a

hi gh nel ti ngcradpasatire, produekanplfenebananpobydéoervedanh hAsvpobyet hyl ene
terephtha'atﬁi%?gg ntOEe§9%§B%H%beEﬁaESEgBQEQ%EQEe (EBI) 9f 4R polyam des.
u bé am ng daring

Such a negativé effect C o] ekt TUsfoR~ 0P the formation
of deposiis opnmpheitmohd The edjvectiage- obukdingisl thahe fl ame-retardi ng

iti 20 in hi_gh ' L of _high d i
orotuCt s of TGEERTRECAND) OF WUFoheTPRBCLORPBSFTEONLUP] E08 §9EFow, whi h

i s undesirabltaeirea twhel easesof apwagesbeng compunent opredenpokyaer
conpositions., The use gagﬁgre mel a ondensggion 2 ucts such as

. Tine gro .
pure el am of CHEPERFOR nPEEVELH{PEneTBEEFAYRE PHCpBEYHEFSSi s

unf avour abl eshggausenitt nivrblgeHseahkyifendi Ebhgohéntandakiengeaexpensi ve, to
prepare pure conmpounds and because pure conponents have on g one node of
a

degr adati®n dA0Ri FEtREAEBINGEKESE - oBEYVRERFY &Rl fhenfharenreEardéRger at ure

range. The aEBhF%%@EiBﬁSth%QQMEV%91&E§1e958ﬁbbﬁgﬁtsprQEEESBBQuEEQpertieS
and excellent flane-retarding properties and colour properties can be

obt ai ned i n apd/greragerposhiisonslbyhageng aeophieer efedingn the
processing properties when the composition is used in

polymers with a high melting temperature, for example

15 1in polyesters such as polyethylene terephthalate (PET)
or polybutylene terephthalate (PBT) or in polyamides.
Such a negative effect could be foaming during
extrusion or the formation of deposits on the mould in
injection-meoulding. If the flame-retarding composition

20 contains too high a concentrationm of higher
condensation products of melamine and/or melem, the
composition will be yellow, which is undesirable in the
case of processing in {uncoloured) polymer
compositicns. The use of pure melamine condensation

25 products such as pure melam or melem or melcon as a
flame retardant in polymers 1s unfavourable because it
will usually be difficult, and hence expensive, to
prepare pure compounds and because pure components have
only one mode of degradaticn and will hence work

30 optimally only in a limited temperature range.

The applicant has discovered that excellent
prccessing properties and excellent flame-retarding
properties and colour properties can be cbtained in
polymer compositions by using a flame-retarding

35 composition containing:



35 conposition containing: 2 8 AUG 2003 - 3 10 - 90 wt. % nel em 0-%%3AU§ﬂm3
w.%nmelam 0.01 - 15 wt.%nelamne, 0.1 - 65 wt. % hi gher condensati on
products of 5 nelanm ne and/or nelem the concentration of volatile
conponents being lower than 3 wt.% and the sum of the i ndividual

conponents anounting to 100 wt. % The conténtration of volatile conponent s
is here defined as the decrease in weight that occurs in 10 heating the

fl ame-retardi n%Aconposition fromroomtenperature to 300C in a TGA

measur ement (F¥GA =- PHerlogr @¢leBri c anal ysis) at a heating rate of 200C
per mnute. Theyappl kgapt bag o found a process for 15 preparing a

flane-retardinggonpgsit%6% cgzgﬁfsing 10 - 90 m.%nelem 0.01 - 30 wt. %
mel am 0.01 -0181wt. ¥bnwkafi neladitve, 65 wt. % hi gher condensati on products

of nmel am ne gnd/or lem ot centr.ati : | at.i nponents bei ng
| ower than 3 @k?@bang%tHgléugﬁgﬁgghgobggbﬁg?&?hué?oggﬁggnggfs anounting to
100 wt . %5 bymbeaiing aadgbar medgmpr adectoaorhairaitngnmelfaviolet ifler exanpl e

by passing it through heating zone, far lopger than 0.1 sec,,

ot ef or abl y1°8BBONERLA0B AT AuLEReT] APRkr o1 KGr dr 929 4Be. SEB 480 Henutes, at
a tenperaturengfiv380al 868Fondhtpr aenablygbebween thsand 600C and at a
pressure between 1 KPa and 50 MPa, preferably between atnospheric

pressure and 30 MPa, nor éPPnCRRFEPCHRARONbeEWIEN 24t mEs FREPCEePtEsddr e and

15 Mpa. Exanplbes gbrheati RG zpBegecak@asbeathngezones thd@ efduke kind that
are to be found in extruders, such as single- and tw n-screw extruders;

aut ocl avids; hapbandnitker §lapeodghapding frRePSLtieRbIfE oM X&C% t ur bul ence

temperature to 300°C in a TGA measurement (TGA =

thermogravimetric analysis) at a heating rate of 200°C
rer minute.
The applicant has also found a process for
15 preparing a flame-retarding composition comprising 10 -
90 wt.% melem, 0.01 - 30 wt.% melam, 0.01 - 15 wt.%
melamine, 0.1 - 65 wt.% higher condensation products of
melamine and/or melem, the concentraticn of volatile
components being lower than 3 wt.% and the sum of the
20 individual components amounting to 100 wt.%, by heating
a starting product containing melamine, for example by
passing it through a heating zone, for longer than 0.1

sec., preferably 1 sec. tc 400 minutes, in particular 2
sec. to 300 minutes, at a temperature of 350 - 800°C,

25 preferably between 375 and 600°C and at a pressure
between 1 KPa and 50 MPa, preferably between
atmospheric pressure and 30 MPa, more in particular
between atmospheric pressure and 15 Mpa.

Examples cof heating zones are heating zones

30 of the kind that are to be found in extruders, such as
single- and twin-screw extruders; autoclaves; turbo
mixers; plough blade mixers; tumble mixers; turbulence
mixers; ribbon-blade mixers; mixtruders; continuous and

discontinuous kneading machines; rotating drum ovens,



m xers; ribbon-blade m xers; m xtruders; continuous and discontinu €
kneadi ng nmachi nes; rotating drumovens, 2 8 AUG 2003 4 etc. A nlxtu&e 5”52%3
mel am ne, nmelem nelam and hi gher condensati on products of nelam ne and/ or
mel em can optionally be obtained by treating the product of 5 the heating
further, to obtain a flane-retarding dbﬁbdsition conmprising 10 - 90 w. %
melem 0.01 - 30 w.%nelam 0.01 - 10 wt. % nelamne, 0.1 - 65 w.%

hi gher condensati on products of nelam ne and/or nelem the concentration

of volatile €&Rponents being lower 10 than 1 wt.% and the sum of the

I ndi vi dual conponents a@PHﬁ%EBQethlRQ1§%1% Tﬂb§eﬁur?gggmtﬁgatnent IS

preferably washing with water to dissol ve an renove rom -t
f | ame- r et ar dnaghesnposidensrtd opopricdicof phemepemanenandAdtonedener

vater - sol ubl g FoNPINENLan 1 BcASENeRShany! RaHRLRLT olef BLole prasen:

process, use can V|r exa
obt ai ned 5 r orha heatumgodmkyh@merabingtgas-apmaameﬁeéaardenglant mhere t he

nmel amne is gurl %& ans of c stallis % ) neb g? t he
preparation “28PGF *rer cggpgﬁg R9 g _phade” gr cBESePs PoflexarBl e known
from US- A- 32483%2meTling hi.gh degneatolk pulibhynks ohomeve5 wat%necessary
Mel am ne contan1nated with melam and/ or neleghand/or her ndensati on

products of DPAERSH FETSSISGE1REI BAPERRLEpPLoRal P BE GQQ °5smF EMp5

starting mat ehieakonk@ht@xanehe otheopeeduet chiigbnkfitsf BEfRE ddiveRrg start-up
of a nmelamne plant or nelamne of the kind that is_prepared in a

gas- phase’ netBaiind Whl-dnenseftdee Spilr PEi EBEI dRABYLABARSCOMPEPFBES! | i sation

has taken pl ageugk iPRl aF N@cceRt am natled rwrtRerekam8eandigr mel em and/ or
hi gher condensation products of nelam ne and/or nelemformed in sone other
way. It is preferably washing with water to dissolve and remove

from the flame-retarding composition a portion of the
melamine and/or other water-scluble components.

15 As the starting material for the present
process, use can be made of wvirtually pure melamine, as
for example obtained from a continuously operating gas-
phase melamine plant where the melamine is purified by
means of crystallisation. A method for the preparation

20 of melamine via a gas-phase process is for example
known from US-A-3210352. This high degree of purity is
however nct necessary. Melamine contaminated with melam
and/or melem and/or higher condensation products of
melamine and/or melem can optionally be used as the

25 starting material, for example the product that is
formed during start-up of a melamine plant or melamine
of the kind that is prepared in a gas—-phase melamine
plant before purification by means of crystallisation
has taken place or melamine contaminated with melam

3¢ and/or melem and/or higher condensation products of
melamine and/or melem formed in some other way. It is
also possible to use melamine obtained in a ligquid-
rhase process as the starting material. A known process
for the preparation of melamine via a liquid-phase

35 process is described in US-A-4565867, of which it is



al so possible to use nelanm ne obtained in a |liquid- phase pr ocesszﬁmﬂ[hm%
starting material. A known process for the preparation of nelamne via a
| i qui d- phase 35 process is described in US- A-4565867, of which it is 2 8
AUG 2003 - 5 known that the degree of purity is less than that of the
product of a gas-phase process; in partichlar, its melamcontent is

hi gher. Contam nants |ike residual catalyst, ureidonelam ne and/or

guani di ne carbonate may 5 al so be present w thout any objection. Oxygen-
cont ai ni ng tkhamnéh@ctnrtmtmdi@mh ods pamigly ne, lemsmihiage taned/ @rf cyanuric

acid may al s be ent 5 % Wit hout_.an n. i ns of
the starti ng(E malperl a st l?slfg S %Spr rz(frczftsiscin % %%‘rl%ém nar’suc ¥ as 10

urea and/ or diedyanadindmnde 1snma.gaﬂe5ro b‘@nprramearamts dllmyearr(yblainaie may be
present up to % wi_t hout objectlon whi.l e t he | ami.ne ma
Bontain up t G330 S o6 HeegonRENdrE B it G PAHdomE br ocess
my al se COlall@bnb‘éO@ir@@e@ﬁnR&t%@lmttala a/n@>lﬂ‘e>dtlir<:@§ ofx Wfeer, 15
oxygen-contai ning triazine conpounds, cyanod| am de, _guani di ne carbonate,
ur ei domel ami FENARA THES dFaiaz1dg LoFePunds &Y5terer cOGedHBGdi ment of t he

| nvention tBenkhaie Lol Y SOEIeSLIAN 1y RNERRALRI e dual g £ 20 the
nmel am ne- cont ai ni ng starti ng pro uct in an autoclave or in an extruder.

Preferably af Htpﬁemu%@%@#Jm@@heﬁe@aﬂP@sﬁﬁ ehandZtvE at a
tenperature gt.339-625Gahd :E‘éﬂ'rt rEh% Ejhelp%%%qotnl 1a?rﬁh‘@ee%19:hl sec. and

360 minutes. Nore in parti cul ar heat i ng of t e mel am ne-contai ni ng
starting brodurer ansl/car rdléﬂ’aoﬂ@tdllamlaiﬁ:em@éﬁ%%pa‘aﬁésﬁtdence time in

the extruder ok belaendel R »ART QLT ol 1BhGe. B GMler Al a0, el ates

to flane- retar ng po ymer crrpostlons conprising the OW ng
objection, while the melamine may contain up to 30 wt.%

urea. The starting material for the present process may

also contain contaminants containing mixtures of urea,
15 oxygen-containing triazine compounds, dicyanodiamide,

guanidine carbonate, ureidomelamine and residual

catalyst.

In a preferred embodiment of the invention

the flame-retarding composition i1s prepared by heating
20 the melamine-containing starting preduct in an

autoclave or in an extruder. Preferably at a pressure

between atmospheric pressure and 20 Mpa, at a

temperature of 350-625°C and with a residence time of
between 0.1 sec. and 360 minutes. More in particular
25 the heating of the melamine-containing starting product
is carried out in an extruder with a residence time in
the extruder of between 0.1 sec. and 60 minutes.
The invention also relates to flame-
retarding polymer compositions comprising the following

30 components:

a. 65 - 95 wt.% polymer-containing compcsition
b. 5 - 35 wt.% flame-retarding composition according

to the invention



30 conponents: a. 65 - 95 wt. % pol yner-contai ni ng conposition b. %{3A@@2%3
wt.%flame-retardi ng conposition according to the invention 35 27 AUG
2003 - 6 The flane-retardi ng conposition according to the invention is
particularly suitable for use in polyngr6qpnpositions requiring
heat-resistant flanme retardants, for exanple in polyam des, polyimdes, 5
pol yesters, styrene-containing polyners, epoxy resins, unsaturated

pol yester resins and pol yyrethanes.  Exampl es of polyan des are pol yam des
and copol yami des derived%#F%%ﬂﬁwghfﬁg§r§ﬁ&ng85P88%§ e a&EP&QlQEd/or from

am nocar boxylticc taei dsivemttike G eenrtaspardilng shaeckans, rsuchsasipol yam de 4,
pol yam de 6 @g&yanides 6/.6,, 6/10, 6/9, 6/12, 4/6, 66/6, 6/66, polyam de
11, pol yam d& 12T SFarf TR} Heditaticdv idaPp beghnisd StRaE &XaREI e

pol yanm des based renms, FMikedicaninngcandmideRi Cpatidmipekyan des
prepared 15 from an al kyl ene di am ne and i so- and/ or terephthalic acid and
copol yani des PCHEESSRT oo fdIyrefsicoitizddd g PORaIMeEst e EPRHYIESS 1BEe.

Exanpl es of pelkeshefis AR IRest %re%in@e%hﬂegoflgg%@h%ﬁ%g(?xy| ic acids and
di al cohol s and/or 20 from hydroxycarboxylic acids or the correspondi ng

| act ones such as pol yet hfléie liesr eghirdlvamé desparghipyvémd deer 8pht hal at e,
Dol Yoapr of act ohe A eopol s aat grs JEN bareal T cohal JarRer CEdtate. ate.
Exanpl es of &ty Cenarslsiraiimiony agéinamerboayd icpekydsypenghe
28 Irog: ;’%frds i ;‘%ﬁ%&?&gﬁ?ﬁo'%’&%ms , 26k honict plh 6ot weene- byt adpens
6, polyamides 6/6, 6/10, 6/9, 6/12, 4/6, 66/6, 6/66,
polyamide 11, polyamide 12, partially aromatic
(co)polyamides, for example polyamides based on an
arcmatic diamine and adipic acid; polyamides prepared

15 from an alkylene diamine and iso~ and/or terephthalic
acid and ccpolyamides thereof, copolyether amides,
copolyester amides, etc.

Examples of polyesters are polyesters
derived from dicarboxylic acids and dialcohols and/or

20 from hydroxycarboxylic acids or the corresponding
lactones such as polyethylene terephthalate,
polybutylene terephthalate, poly-1,4-
dimethylolcyclcochexane terephthalate,
pelyhydroxybenzoates, polycaprclactone and copolyesters

25 thereof, copolyether esters, etc.

Examples of styrene-containing polymers are
polystyrene, acrylonitrile-styrene copolymer,
acrylonitrile-styrene-butadiene copolymers and mixtures
herect.

30 Preferably the flame-retarding composition
is used in polyesters such as poiyethylene
terephthalate and/or polybutylene terephthalate,
polybutylene terephthalate being particularly
preferakle, or in polyamides such as nylon-6, nylon 6,6

35 or nylon 4,6.



hereof. 30 Preferably the flane-retarding conposition is used in 9g AUG 2003
pol yesters such as polyethylene terephthal ate and/ or pol ybutyl ene
terepht hal ate, polybutyl ene terephthal ate being particularly preferable,
or in polyam des such as nylon-6, nylon 6,6 35 or nylon 4,6. 2 6 AU6 2003
- 7 "Polymer-containing conpositions" are  understood to be conpositions
which, in addition to polyner, may al so contain reinforcing agents and/or

fillers, conpounds that have a syne%getiq effect with 5 the flame-retarding
conmposi tion, other flame- FELAPEINGOTCEAPIRINCETPREA LiRESE @&€ording to the

i nvention, pld8erkReousyadl Haddiohiphes +ibhsr @hAkar Ciing sag8ntisrand/ or fillers
are wused in the polynmer conposition of the invention, their 10

concent r at i oROAHFFar oW BRISR WA Ty &938 [opaingy adenseniamed dsy the | evel
of mechani cak ; pape! t BRpBIRAsLBRES G eACNkeUer obl 100G Ry,
concentration of reinforcing agents will be”no foré than 50 wi. 9% in the
rei nforced fLhrefdengrdengrgangmermpompdsion, onthes Plefer-aleitprtiag

reinforced f - r.di p r ition, will in 5-50 wm.%
Feinf or ci ng SoaepEeh®n s ERERE aceRRIRY LBl LBl TR sgent & can
be chosen frbhet heugdoapdddnpeissi ng i norgani c rei nforcing agents, such as

fibres. G ass fibres ard noRMUSP 5i8PoPaBres THE/PRaniliera, dg of fect of
the flame- retaddingthenpesdivtiean camposditignt o ft haei dverhitapngamhiee r
W th the | ahePFEP R AT A6 cBAYoSPEMOR LhaficR H4% E4PBBn. FGRg conpound
; g conpoun
whet her or n@ttermined by the level of mechanical properties one
wishes to achieve. In general, the concentration of
reinforcing agents will be no more than 50 wt.% in the
reinforced flame-retarding polymer composition.
15 Preferably the reinforced flame-retarding polymer
cdmposition will contain 5-50 wt.% reinforcing agents,
more preferably 15-45 wt.%. The reinforcing agents can
be chosen from the group comprising inorganic
reinforcing agents, such as mica, clay, talc or glass
20 fibres, or aramide fibres and/or carbon fibres. Glass
fibres are however preferable.
The flame-retarding effect cf the flame-
retarding composition according to the invention can be
reinforced by the presence of a compound that has a
25 synergetic effect with the flame-retarding composition,
such as a carbon-forming compound, whether or not
combined with a catalyst promoting the formaticn of
carbon. In general the concentration of the flame-
retarding composition can then be chosen to be lower.
30 In principle, all the known substances that
reinforce the effect of flame-retarding compositions
can be used as carbon-forming compounds. Examples are
phenolic resins, epoxy resins, melamine resins, alkyd
resins, allyl resins, unsaturated polyester resins,

35 silicone resins, urethane resins, acrylate resins,



conbined with a catalyst pronoting the formation of carbon. In gefef AUG £k
concentration of the flame- retarding conposition can then be chosen to be
lower. 30 In principle, all the known substances that reinforce the effect
of flane-retarding conpositions can be_used as carbon-forn ng conpounds.
Exanpl es are phenolic resins, epoxy resins, nelamne resins, alkyd

resins, allyl resins, unsaturated polyester resins 35 silicone resins,

ur et hane 1 eebStpRSLINAE Leris, peAOCRIarE Rl eny Eng el

pol ycar bonat UcosS€e an
hydr oxyl groupmpouEﬁanpbesaahlm@nﬁmuﬂdss¢OMWalhydgoayllgasnpsmo hydr oxyl

et nor ot b | TORNE AP SeRtagFYFRPFES! COlLPBORPaBty CREPEOE TanVArRrdics T

hereof. The geonpentrat adrobb lisheoctauhoinbouni ngagenpaundybavkipy a
synergetic effect wth the fl et ar dan he . overall | ynme
COHDOSIIF%n afPPpaén%P§IF§a 'gebg @ﬁr¥6h615ﬁé 351RF?§€eﬁyggéiﬁﬁﬁy bet ween
1 and 20 w. % iAsnthergahaliystl phenetikRgrtbenhbeesati gaeof carbon use can
for exanple be nade of netal_ salts of tun%stlc aci d; a conplex acid oxide
of tungsten WPERCRTTALEQR GifdThearpEben-EPRMSRAIECTRANBAI BAVSBEpRamat e 15

and/or the diprerhereef o tivRical wsaht hef rhunastbearabft anerpeeferably
al kali metal salts_of tungstic acid, in particular_sodiumtungstate. A

"conpl ex aci @VBXkRdé BPL1YREAgSOBRORLLHOR Wéﬂé|gsnara#éyUhaersﬁéaaeao be

conplex jcaci @ axhdes whi.gh arerkonmed bHeemeanm®t ghhobd fuch as 20 silicon
or phosphorus and tungsten such as Silicotungstic acid or

phosphor ot ungsti c aci d. e thansaielsstcarangsingr shet fagnahéonopfmtion of

Cf;?gpab}hagch§baﬁeqsbncsﬁef%!e 3Rl BERLA68MBeSHELQD k§1Pslof S W%
p y tungstic acid; a complex acid oxide of tungsten with a

metalloid; salts of tin oxide; ammonium sulphamate

15 and/or the dimer hereof. Metal szlts of tungstic acid
are preferably alkali metal salts of tungstic acid, in
particular sodium tungstate. A “complex acid oxide of
tungsten with a metallcid” is understood to be complex
acid oxides which are formed from a metalloid such as

20 silicon or phosphorus and tungsten, such as
silicotungstic acid or phosphorotungstic acid. The
amount of catalyst promoting the formation of carbon
that is used in the overall pelymer composition is 0,1
- 5 wt%, preferably 0.1 - 2.5 wt%.

25 The flame-retarding effect of the flame-
retarding composition according to the invention can be
further reinforced by using one c¢r more other flame-
retarding components. In principle, 21l the known flame
retardants can be used as the other flame-retarding

30 components. Examples are antimony oxide, for example
antimeony trioxide, combined with halogen compounds;
alkali earth metal cxides, for example zinc oxide,
magnesium oxide; other metal oxides, for example
alumina, silica, iron oxide and manganese coxide; metal

35  hydroxides, for exanmple magnesium hydroxide and



25 The flame-retarding effect of the flame- retarding conposition acggrdbngl
to the invention can be further reinforced by using one or nore other
flame- retarding conponents. In principle, all the known flame retardants
can be used as the other flane-retarding 30 conponents. Exanples are
antinony oxide, for exanple antinony tTi%Xide, conbi ned wi th hal ogen
conpounds; alkali earth netal oxides, for exanple zinc oxide, nagnesium
oxi de; other netal oxides, for exanple _alum na, silica, iron oxide and
nmanganese oxPdETMlRaLd NYSrRydasKi aesalt sprakaspl &oragHasPdm Rydcoxi de and

28 AU62003 gpakumeni ymehndroxirdes+mtal-aherat esq HeLsghaMRlse zinc borate,
whet her or not hydrat ed,; aﬁd phogpho%ggﬁ containi%g ggﬁpouﬁds. Exanpl es of

phosphor us- cenn&rANAGY COMpounds -aF&aribde splds phacehogmsosmhaphdsighat e, 5
a””Dn'un]pyrBBH?EBBQEGar%WQQREU%hBQF%QQ%Spg%h%niuﬁ%%%b%@?h@%a”]ne
phosp , phosph

phosphat e, piperazine sphate pt perazi ne pyro , frel ami ne
phosphat 6 dimehammne ypoogsplsahe,t enrelkamone upy pophosplsahetenrel am ne

pol yphosphat e | am phaosphat e, nel am pyrophosphate, . 10 L. am |
ol yphosphat EEPHGF O HACHAE: SnoRBr e aBstoLons: BECRBRBEpol yphosphat e,
guani di ne ppopphtatzenedipyyapbdisatiade , phedphdhe, pioephphesphat e and

phosphat es, rophosphat es and, pol yphosphat es of _ hi gher condensati on
Products of MeranPRe PE@rae ERaEm Hed ST85h F0aPBLOGP RS THHGUMIS oo, The
aci ds, sal t spolyxedspheité,Salklian esbebhatpar kicdlameptebpharphaiteed esters of
phosphates can_al so ﬁ&@%ged. Use may al so be made of hosphi ne oxi des,

phosphi nd sulghPdes° OSRES5Ror PFAFEs PRAGPEE LnoZ5H6 at es, phosphi tes and

20 phOSPhinab?&o@ﬂ@s@%a&@gihe@%hd?ol@@hb%ph@ké@dg@@hﬂdiﬁ@'tS, esters,
partial esters and m xed esters. The concentration of other
f|ane_retardpﬁ@S@@ﬁﬁ@neﬁ@§y@ﬁ§plamlde phosphate, urea phosphate and

phosphates, pyrophosphates and polyphosphates of higher
condensation products of melamine and/or melem and

15 mixtures of these phosphates. The acids, salts, mixed
acid salts, esters, partial esters and mixed esters of
phosphates can also be used. Use may also be made of
phosphine oxides, phosphine sulphides and
phosphorinanes and cf phosphonates, phosphites and

20 phosphinates and of their acids, salts, mixed acid
salts, esters, partial esters and mixed esters. The
concentration of other flame-retarding components that
can be used may vary within a wide range but will
generally not be higher than the concentration of

25 flame-retarding composition according to the invention.
Preferably the amcunt will be between 0 and 35 wt.%,
more in particular 1 and 20 wt.%. Preferably use is
made of phosphates, phosphinates and phosphonates.
Examples of such compounds are for example described in

30 EKirk Othmer, Encyclopedia of Chemical Technolegy,
Volume 10, pp. 396-412 (1980). Well-known examples are:
the esters of trimethylol propane and methyl phosphonic
acid, ethyl-methyl phosphinic acid and the aluminium
salt of ethyl-methyl phosphinic acid. Many of the

35 ccmpounds mentioned here may also promote the formation



can be used may vary within a wide range but will generally not be higokifr00]
than the concentration of 25 flane-retardi ng conposition according to the
invention. Preferably the amount will be between 0 and 35 wt.% nore in
particular 1 and 20 wt.% Preferably use,i;s_ made of phosphates,
phosphi nat es and phosphonates. Exanpl es of such conpounds are for exanple
described in 30 Kirk & hner, Encycl opedi a of Chem cal Technol ogy, Vol une

10, pp. 396- é% g%ggﬁ) O@ﬂ%& &ﬂ%Wﬂ %%ﬂgﬁhs%sa% Fe%ﬁe .esters of trimethyl ol

propane and net y osphonic acid OSphI 2C®aci d and the
al um ni um saéta@ﬁ1egh¢bmpeshyuoph0$mhmnms @@ﬂ@tewhaflubrbhehQSenenpounds
menti oned here may al ronote the formation 2 8 AU 6 2003 - 10 of

carbon. O hef“¥ndwi® %ﬁp%ﬁﬁ&g resent in flanme- retarding conpositions such
as pol ytetrafl uoroet hyl emae @&ﬂy@b&0cha¢ﬁ@&$&@h m&le apeby @eh t@afposi ti on

may al so contain t he ot her addi ti uch as heat and WV
stabiIisé%s,gﬁﬁuPagFélBéggqaégﬁﬂ 2V5Pas 556 éﬁsiea§oﬁpgn s, lubricants,
di spersing ageabslieelreyr anis d-aedkealscpiagRRRlsS, plasaredBkssgeneral |y used
for these additives insofar as the properties are not adversely 10

af f ect ed. ThEOSB?VﬁﬁF'C HBG&CFP5ﬁ'a@&§P&Tﬁdn90aﬂﬁétsvn€8ﬁPP6ﬁn$§n be

prepared usi pgdybe 9@?m@ﬁvclsqnah aleGhRis04Re.kROW) PBEASEorbY¥hkae exanpl e
mxing all or sonme of the conponents in dry condition in a tunmble 15

ni xer, foll odddiby Vsl insgies éSrerte RTRELITAGS éxgnpPré 28VBraSéNder mi xer
or a S|qgje-agfegﬁga-screM/extruder or a kneadi ng machine. Preferably a
tw n-screw extruder is used. The various conponents of the polymer 20
conposi tion of the invenffhénPRayMEE §65@§SEipReaccording to the

invention can be prepared using the conventional
techniques known per se, by for example mixing all or
some of the components in dry condition in a tumble
15 mixer, followed by melting in a melt mixer, for example
a Brabender mixer or a single- or twin-screw extruder
or a kneading machine. Preferably a twin-screw extruder
is used.
The wvaricus components of the polymer
20 composition of the invention may be dosed to the
extruder’s throat tcgether. They may also be dosed to
the extruder in different places. Some of the
components, for example colourants, stabilisers, the
flame-retarding composition, compounds having a
25 synergetic effect with the flame-retarding composition
and/or other flame-retarding components may for example
be added to the polymer in the form of a masterbatch.
The polymer composition according to the
invention can be processed into semi-finished products
30 or end products using techniques known to a person
skilled in the art, for example injection-moulding.
The invention will be further elucidated

with reference to the following examples:

35 Comparative example A




extruder's throat together. They may al so be dosed to the extruder ing AUG 2003
different places. Sone of the conponents, for exanple colourants,
stabilisers, the flane-retarding conposition, conpounds having a 25
synergetic effect with the flane-retargiﬁ conposition and/or other

fl ame-retardi ng conmponents may for exanp be added to the polynmer in the
formof a masterbatch. The pol yner conposition according to the invention
can be processed into se flnlsh pr.od ct% 30 or gnd products using

t echni ques known to a peﬁ%&ﬁméﬁﬁl OQHC h&ltaft 95FoPBRANBFE-E5S

i nj ection- noghkdn®sM) Thasi Avesti @a wn bbrb@afclihbhﬁiklﬁl-@@kdﬁrt edtrwgkh
reference to the foll ow ng exanp ngaratlve exanple A 2 8 AUG 2003
- 11 Nblanlﬁ@efﬁﬁédéc?fé?l§e§§§ipﬁﬁ@@ BEBcE8< 331 r 8fn BSkptRastddskd to a
corotating t w i der.e y ZSK 33) at a
rate of 3 kggkgei%%%ur%%% %ggy |nggﬁgﬁéﬁggEg%grgggaéegéeggge? t§9g3 C 5 and
the screvs spead thed@crpm sﬁ@edr esi deneemnt i MReokestHencenponents dosed to

t he extruder s 115 seconds id mxture | eavi t he extruder was
e A R BT RGP e HOEE I ES! EPBn e K e T Fe) A GCaRRE o6 el am

2 wt. % nel emm@d s 1wk Hikicaker 1eandagsahicoBxt@upeedustswah teekad ne and/ or
nmelem The volatiles content is 1.6 w.% The conposition of the flane-

retarding coﬁﬁ§3|P@oﬁoﬁé§W&€9eFﬁﬂﬁéalﬁﬂPﬁ ‘'t HE Ytd®oPeLlAldRepr Es¥bré 1 quid

chromat ogr aphy 16HPLY) wiThenkakiesndolt gicnednhhanerackahahkyeiehqr or of 5% or
| ess. 15 Exanple 1 Mel'am ne (product of a gas-phase process from DSM was

dosed t ol @& cBrecactsg ofwglabiar areyedenelener dBe ¥oPpkdilgérer, type ZSK
30/33) at a rateefh 1sKk9.6 wt.2. The composition of the flame-

retarding composition was determined with the aid of
high-pressure liquid chromatography (HPLC). The values
obtained have a relative error of 5% or less.
15

Example 1

Melamine (product of a gas—-phase process
from DSM) was dosed to a corotating twin-screw extruder
(Werder & Pfleiderer, type 25K 30/33) at a rate of 1 kg

20 per hour. The cylinder temperature had been set to 400°C
and the screw speed to 40 rpm. The residence time of
the components dosed to the extruder was approximately
95 seconds. The solid mixture leaving the extruder was
white to pale beige and had the following composition:

25 8 wt.% melamine, 0.5 wt.% melam, 73 wt.% melem and 18.5
wt.% higher condensation products of melamine and/or
melem. The volatiles content is 0.4 wt.2. The
composition of the flame-retarding composition was
determined with the aid of high-pressure liguid

30 chromatography (HPLC).

Example 2
Melamine (procduct of a gas-phase process

35 from DSM) was dosed to a corotating twin-screw extruder



20 per hour. The cylinder tenperature had been set to 400C and the SEE Q06 2003
speed to 40 rpm The residence tinme of the conponents dosed to the
extruder was approximately 95 seconds. The solid mxture | eaving the
extruder was white to pal e beige and hﬁi the follow ng conmposition: 25 8
W . % mel anine, 0.5 wt.%nelam 73 wt.% nefem and 18.5 W . % hi gher
condensati on products of nelamne and/or nelem The volatiles content is

0.4 wt.% The _ caonposition of the flanme-retarding conposition was

det er ni ned wi VRIERE éiBfé?lﬁﬁéﬁrpr§§§@résﬁi59(a3goa§hﬁoﬁﬁﬁégpﬁpﬁykQHPLC).
Ex le 2 Me ani ; -pbh 5 f Dt dosed
Co o Cor ot atT A5 Lalh: serbu dnt Fger 2RBCAGE s0090 13N Yardar 4coc ™

Pfl ei derer, &ypetESKs30L@3ppatdatbatie ebm?2 khe peesiledee Theecyki nder
tenperature had been set to 450§ 1d_and t he scrggks eed to 40 rgnl The

resi dence ti he®ofFREEBRPoABREY HBsélet 6*FhBABXt PRdePPRASAPRFBAY mately 5

100 secongds. 1dbessebhdsm xher golleavinagtiibe exbuudgr twasexwhibigrt Rapal e
bei ge and had the follomjng conposition: 1.3 w.%nelamne, 0.1 w.%
nel am 64 wWbd kel Em BA4e §?gemPP¢6H?&hépecéﬁééﬁ§é?goﬁoﬁpaé&Eﬂ@néf

mel ami ne  angd/ or wEekenk1aRenkol 8Ll Qs . GOREeRk, | 840wk W 8 efhgndo _
conposition of the flane-retardi ng conposition was determned with the aid
of hi gh-pres3dré YFiqbi H19BRFoRANEBGRERRYORHPECYUCER aRp| BedamEnfe| ani ne

(product of Qnﬁﬁéfpﬂé§@mpf@ﬁ@s§o1BE9ﬁb§5@%n%@ﬁtd9§e@.&Owg.%Qr?Béti”9
tw n-screw extruder (Werder & Pfleiderer, type ZSK 30/33) at a rate of 3

kg per IRourcomheseyipndef thapélamarechaddbeenceBPOoE6t450Cwaand the screw
speed 10 40 ypm.Jhgehert dRnehet LHB B AQqhDE-coURORCRt fudgsed to the
extruder was seconds.

chromatography (HPLC).

Exanmple 3

15 Melamine (product of a gas-phase process
from DSM) was dosed to a corotating twin-screw extruder
(Werder & Pfleiderer, type ZSK 30/33} at a rate of 3 kg

per hour. The cylinder temperature had been set to 450°C
and the screw speed to 40 rpm. The residence time of
20 the components dosed to the extruder was B0 seconds.
The solid mixture leaving the extruder was white to
pale beige and had the following composition: 1 wt.%
melamine, 0.1 wt.% melam, 86 wt.% melem and 12.9 wt.%
higher condensation products of melamine and/or melem.
25 The volatiles content is 0.2 wt.%. The composition of
the flame-retarding composition was determined with the

aid of high-pressure liguid chromatography (HPLC}.

Example 4

30 1008 grams (8mocl) of melamine was
introduced into an autoclave with a vclume of about
2000 ml. The stirrer was started at a speed of approX.
20 rpm. The reactor was then brcught to the required
temperature. The reaction temperature was 500°C. The

35 ammonia pressure in the autoclave, which was bullt up



The solid mxture |leaving the extruder was white to pale beige and hgdalb A3
follow ng conposition: 1 w.% nelamne, 0.1 w.%nelam 86 w.% nel em and
12.9 wt. % higher condensation products of nelam ne and/or nelem 25 The
volatiles content is 0.2 w.% The COHDO%ItIOﬂ of the flane-retarding

conposition was determined with the aid of hi gh-pressure liquid

chromat ography (HPLC). Exanple 4 30 1008 grans (8npbl) of nelam ne was

i ntroduced into an autoclave with a volune of about 2000 mi. The stirrer
was started 8Rralgpéé§ &RagHPPHx. Wa?okﬁﬁﬁlaThéppéaﬁto? Was vhsh h&ught to

the required,;pepperalui@ 01N N¢act TpR LeHRelahukenag,30@6. The 35
anmoni a pressure in the autoclave, which was built up 2 B AUG 2063 - 13

during the reasuites, as la@;tpCéﬁvappfﬁéxthgnlvpao\kﬁdh The raegsvteaivontr ol
val ve. The reagtion thaBWas 60, Mi-autes. dﬁ?gng%ﬂ%' é%ﬁ ‘ﬁ@got hga cool ed.

The pressure in “The “adtocl'ave Wwas maintarl ne urin ling. The 5
amoni a pr essumenias prelsiseved vas sednedsdt he spenpesathee dr opped bel ow

200C. The solid m xture |eaving the autoclave was white to pal e beige and
had the fol Itﬁwpﬁﬁa%lﬁﬁerPPBEd Bedci 269 el W%ewbl% RXSHI%rel am 91 wt .

mel em and 8 wh.%ihi0hel %%%ﬁ%%' @aaslﬁ&h@rt@d\eetﬁa% H‘éhé@‘ aﬁdaﬂ%or mel em
The volatiles content was O. % The conposition of "'the flane-

retardi ng cofipesifoildawiay @@W@pﬁ#ﬁéénmn9h4tﬁé ai gedpmipeghOpPeysure | i quid

chromat ogr aphy - CHPL Sg AsCgrota ruder
(Werder & Ie| érE? w%ypgﬁg 8?%3? &gs%f% af%ﬁkeﬂéghgg%géhpolybutylene

t er epht hd at progdtcpar od gledssiifiebrad/08 mpdems Gheumdlptodest of Exanple 2
and 10 parts 20,40t blaze(n) 1045 ¢euCLifBRERBRNEEELRR! @0 ko™

retarding composition was determined with the aid of

high~pressure ligquid chromatography (HPLC).

15 Example 5
A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33}) was fed with: 45 parts
polybutylene terephthalate, 30 parts glass fibre, 15
parts ground product of Example 2 and 10 parts

20 Antiblaze® 1045 (cyclic phosphonate ester from
Albright&Wilson). The cylinder temperature had been set
to 250°C and the screw speed to 200 rpm. Specimens with
a thickness cof 1.6 mm were produced from the compound
obtained and tested. The burning behaviour according to

25 UL 24 was V-0. The modulus of elasticity was 10.1 GPa
and the elongation at break was 2.0 %(ISQO 527/1).

Example 6
A corotating twin-screw extruder (Werder &
20 Pfleiderer, type ZSK 30/33) was fed with: 45 parts
polybutylene terephthalate, 30 parts glass fibre, 15
parts ground product of Example 3 and 10 parts

Antiblaze® 1045 (cyclic phosphonate ester from
Albright&Wilson). The cylinder temperature had been set



Al bri ght &V 1son). The cylinder tenperature had been set to 250C and} 8Hd6 2003
screw speed to 200 rpm Specinens with a thickness of 1.6 nm were produced
fromthe conpound obtained and tested. The burning behavi our according to
25 UL 94 was V-0. The nodul us of eIasthiEy_mas 10.1 GPa and the

el ongation at break was 2.0 %SO 527/1). "Exanple 6 A corotating tw n-screw
extruder (Werder & 30 Pfleiderer, type ZSK 30/33) was fed with: 45 parts
pol ybutyl ene terephthal ate, 30 parts glass fibre, 15 parts ground product
of Exanpl e 3t@and>alC paird stheAnz¢pvazae9d 1045 (G yepn ¢ Sheshemateldst er from
Al bright &W 1 sopn). Jhe _cyli-nder te rature .had been s 28 A &0(,13 - 14 -
C0 2500 and T e SEFeer Sr8ba s B0Teba ESRabEREnt AR, hhoa pRPCRAESS of 1.0
mm wer e pr odeisediiednehetesnpduntdheobtianhad baHatvéstiedactbedbugnisg

behavi our accorgding to L 94 was V-0. The dul. us_of el ast.i¢i was 10.0
GPa 5 and th@ egéngﬁﬁiXﬁb;t%BFeﬁﬁdHé§529 @£$§g9§i§V1Y?SEi§n§Ié¥? A
corotating tahd-sreenlextauden &¥eébdesk&waPbflbendengsp bypeg1¥YSK 30/ 33) was
fed with: 45 parts 10 pol ybutyl ene terephthalate, 30 parts glass fibre, 15
parts ground product of Exanple 4 and 10 parts Antiblaze(D 1045 (cyclic
phosphonat e gigp1&rom Al bright&WIson). The cylinder tenperature had been
set to 250C and the screw speed to 200 rpm Specinens with 15 a thickness
of 1.6 nmwere produced fir 6RFPRELEBAPEUAE S6BEY REATHABTt d¥BEHST ThHe burni ng

behavi our acgprdi grke, E%p842§@538?@3)TQ§s”?QH|H%tﬁﬁ gkaghiesty was 10.2
GPa and the elongation af break was 2.1 %1 SO 527/1). 20 Exan?Ie 8 A
corot at ilfg tBfhvBeEBheegt cadephtheldbe, &30PPREF eSSt fpErEgskls0/ 33) was

fed with: 45p§§£gsground procduct of Example 4 and 10 parts
Antiblaze® 1045 (cyclic phosphonate ester from
Albright&Wilsen). The cylinder temperature had been set

tc 250°C and the screw speed to 200 rpm. Specimens with

15 a thickness cof 1.¢ mm were produced from the compound
obtained and tested. The burning behaviour according to
UL 94 was V-0. The modulus of elasticity was 10.2 GPa
and the elongation at break was 2.1 %{ISO 527/1).

20 Example 8§
A corotating twin-screw extruder (Werder &

Pfleiderer, type Z4ZSK 30/33) was fed with: 45 parts
polyamide 6, 20 parts glass fibre, 30 parts ground
product of Example 4 and 5 parts Antiblaze® 1045

25 (cyclic phosphonate ester from Albrighta&aWilson). The
cylinder temperature had been set to 250°C and the screw
speed to 200 rpm. Specimens with a thickness of 1.6 mm
were produced from the compound obtained and tested.
The burning behaviour acccrding to UL 94 was V-0. The

30 modulus of elasticity was 11.2 GPa and the elcngation
at break was 2.0 %(ISO 527/1).

Example 9

A corotating twin-screw extruder (Werder &



pol yami de 6, 20 parts glass fibre, 30 parts ground product of Exanpiled AUG 2003
and 5 parts Antiblaze(r) 1045 25 (cyclic phosphonate ester from

Al bright&W 1 son). The cylinder tenperature had been set to 250C and the
screw speed to 200 rpm Specinens with a thickness of 1.6 mm were
produced fromthe conpound obtai ned and tasted. The bur ni ng behavi our
according to UL 94 was V-0. The 30 nodulus of elasticity was 11.2 GPa and
the elongation at break was 2.0 %SO 527/1). Exanple 9 A corotating

twi n-screw eRELaderrener H¥PegZiKg2adtponas- a8 wWpEhei Berearteype zSK

25/ 38) was f Lih, 8 a o] 1.d 103 & S roduct of
Exanpl e 3. ?ﬂéw%§P?ﬁdgFBtéhge?gthgg agréggﬁ gg?3§89g%%_%%%@#gﬁdﬁ.the
screw speed fhe2¢Ql6paerSpespaeasurket Had bBeaknesstd BH0L365tumaved e
produced fromthe conpound obtained and tested. The burni nhg behavi our
accordi ng tothE 92rg¥sspeed. tPhé/RodblusSBECENaRE| ¢it) Hah3CENE&PE and t he
el ongat i an anbﬁ‘?@knﬂ?{a§:e§pr>925HH?E@| ¥rdR% hé SQRR80AY - 0B Pa BtagPhRa10 A
corotating tw n-screww extruder (Werder & Pfleiderer, type ZSK 25/38) was
fed with: 90otpared. Bbeyhknrdaénd, behadieorpacesrgibiingep¥bditt was Exanpl e 3.
The cylinder  te r ad¢b ; -31 d screw speed to
270 rpm Spegfngﬁg aﬁgkgggt%?c%%gggggé%ngggnﬁi§g§ggp?%§uégg fromthe
conpound obt eilnedaséndn tésbedakThesbapprayibehavyodb?atEB@dbAg/Ld-UL 94 was
V- 0. The nodulus of elasticity was 2.3 GPa and the el ongation at break was
30% (1 SO 527/1). 20 Exanple 11 A corotating tw n-screw extruder (Wrder &
Pfl ei derldr, EypepZ8K180/33) was fed with: 80 parts

L corotating twin-screww extruder (Werder &
Pfleiderer, type ZSK 25/38) was fed with: 90 parts
polyamide 4,6 and 10 parts ground product of Example 3.

The cylinder temperature had been set to 300-315°C and
15 the screw speed to 270 rpm. Specimens with a thickness
of 1.6 mm were produced from the compound obtained and
tested. The burning behaviour according to UL %4 was V-
0. The modulus of elasticity was 2.3 GPa and the
elongaticn at break was 30% (ISC 527/1).
20
Example 11

A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) was fed with: 80 parts
pelyamide 6,6 and 20 parts ground product of Example 3.
25 The cylinder temperature had been set to 270-280°C and
the screw speed to 200 rpm. Specimens with a thickness
of 1.6 mm were produced from the compound obtained and
tested. The burning behaviour according to UL 24 was
V-0.
30
Example 12

A corotating twin-screw extruder (Werder &

Pfleiderer, type ZSK 30/33) was fed with: 80 parts

acrylonitrile-butadiene-styrene (Ronfalin® from DSM



pol yani de 6,6 and 20 parts ground product of Exanple 3. 25 The cyl ihgidds )
tenperature had been set to 270-280C and the screw speed to 200 rpm
Specinens with a thickness of 1.6 mmwere produced fromthe conmpound

obt ai ned and tested. The burning behavi our according to UL 94 was v- 0. 30
Exanple 12 A corotating tw n-screw ext T ub®r (Werder & Pfleiderer, type ZSK
30/33) was fed with: 80 parts acrylonitrile-butadi ene--styrene
(Ronfalin(r) fromDSM 2 8 AUG 2003 - 16 containing 20 parts rubber) and 20
parts groundcpirbaiieingof 0 BRahps er8oLghk 29H| AbicPa¥ eFperatidePhadubben set
Lo, 180- 210G angh L sc6 ewrspeed: | 0ag00 LRPR, SRSEL TRAS BEL sét!Bhckness of
1.6 mm were produced fromthe conpound 5 obtal ned and tested. The burning
behavi our acr®od? ng°d Gandtid s|msew-shedkardl 20 0 I phn i et Buerfs 981 tth %

mel am ne, 0.81%urea, 10 0,03% Co2, 0.05% ameline-related inpurities
(such as anfefhhekngafePfde; o cPantere BEPAUGRA LFPBOoRREaRPREPUNEND 0. 07%
organi ¢ solidsc 4 PRLEMinAeL M 8Rd BLBCHLPXYSS M ERER: 6@PPRHAES NI ngStAbt ai ned
in the process according to US4565867, was dosed to a corotatifng twi n- 15
screw extrudér g9evderVE&OPf| ei derer, type ZSK 30/33) at a rate of 8 kg per
hour. The cylinder speed had been set to 450C and the screw speed to 40
rpom The residence tinme of the conponents dosed to the extruder was 110
seconds. TheEsafpdenidture | eaving the extruder 20 was white to pale beige
and had the following ¢ LLion. -7 % i 2 76 W . %
mel em 14 wt. % hi gher co%g@:gg{é %gnogr%%gt%mg%f%%epgﬁi ng%g%\d %?g]ﬁel em and
an uni démt i f0ed3teSDdudl . Fracinmoml iofe-related impurities (such as

ammeline, ammelide, cyanuric acid and uridcomelamine)

and 0.07% organic solids (melem, melam and other
oxygen-free compcunds), as obtained in the process
according tec US4565867, was dosed to a corotating twin-
15 screw extruder (Werder & Pfleiderer, type ZSK 30/33) at
a rate of 8 kg per hour. The cylinder speed had been
set to 450°C and the screw speed to 40 rpm. The
residence time of the components dosed to the extruder
was 110 seconds. The solid mixture leaving the extruder
20 was white to pale beige and had the following
composition: 7 wt.$% melamine, 2 wt% melam, 76 wt.%
melem, 14 wt.% higher condensaticn prcoducts of melamine
and/or melem, and an unidentified residual fraction of
approx. 1 wt.% The volatiles content is 0.2 wt.%. The
25 compesition of the flame-retarding composition was
determined with the aid cf high-pressure liguid

chromatography (HPLC).

Example 14

30 A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) was fed with: 45 parts
polybutylene terephthalate, 30 parts glass fibre, 15
parts ground product ¢f Example 13 and 10 parts
Antiblaze® 1045 {cyclic phosphonate ester from

35 Albright&Wilson). The cylinder temperature had been set



approx. 1 wt.% The volatiles content is 0.2 wt.% The 25 conposition 2of AUH &3
flame-retarding conposition was determned with the aid of high-pressure
liquid chromatography (HPLC). Exanple 14 30 A corotating tw n-screw
extruder (Werder & Pfleiderer, type ZSK 30/33) was fed with: 45 parts

pol ybutyl ene terephthal ate, 30 parts gra% Tibre, 15 parts ground product

of Exanple 13 and 10 parts Antiblaze(r) 1045 (cyclic phosphonate ester
from35 Al bright&W I son). The cylinder tenperature had been set 28AUXR003 -
17 to 250C and2théC sgméwispesdr¢w 208d proe ZpeciprensSpedimers tvitdkness of
1.6 mMmwere gr%guc d from_the _conpound ob&ainad and %ested. Thedburning
behavi our actofitA§hESS BE 94°0WAY WeH® RABANGETI HEOBr HaF aSPTRPEYwas 10. 0

GPa 5 and thehekoRgat kel atsbegakTwasbidrdify(bsRab2did)acExaaphe €6
Melamine with a purity of 99.92 %as obtained in.the grocess according to

9
US3210352 waSl 70 H8Sed fo alEoPBEMLPAgOtWrh2SEI BN EXYRTdEY - P ViEFBer &

Pfleiderey, LypetZsKe3B8h33ridh atrBrealfw8skg.peg hoss.sTheieylinder speed
had been set to 450C and the screw speed to 40 rpm The residence tinme of

t he conponents dosed to the extruder was 110 seconds. The solid 15 m xture
| eavi ng the pxtrugder jwas white to pale beige and had the follow ng

conposi tion: el amine, 1 wW%nelam 77 wt.% nmelem 16 wt. % hi gher
condensation products oMedemaren¥izhdroPupelEnPfTRR. 94l &tfFes content is

0.3 w.% Th i ti,0n.Qf ages Let apdijegs £eEReSi;LLon was
det er m ned WSFEQ{HF?%E&E% glbg ﬁ%gﬁ?fgrlseggﬁ?gghﬁgu?g gﬁr omat ogr aplﬁy (HPLC) .
Exanpl e 16 Adceedt 4bi agcbwphasdngwtwknradeew( Pekdedes (Werder &

Pfleiderer, type ZSK 30/33) at a rate of 8 kg per hour.
The cylinder speed had been set to 450°C and the screw
speed to 40 rpm. The residence time of the components
dosed to the extruder was 110 seconds. The solid

15 mixture leaving the extruder was white to pale beige
and had the follewing composition: 6 wt.% melamine, 1
wt% melam, 77 wi.% melem, 16 wt.% higher condensation
products of melamine and/or melem. The volatiles
content is 0.3 wt.%. The composition of the flame-

20 retarding composition was determined with the aid of

high-pressure liquid chromatcgraphy (HPLC).

Example 16

A corotating twin-screw extruder (Werder &
25 Pfleiderer, type ZSK 30/33) was fed with: 45 parts
pelybutylene terephthalate, 30 parts glass fibre, 15
parts ground product of Example 15 and 10 parts

Antiblaze® 1045 (cyclic phosphcnate ester from
Albright&Wilson). The cylinder temperature had been set

30 to 250°C and the screw speed to 200 rpm. Specimens with
a thickness of 1.6 mm were produced from the compound
cbtained and tested. The burning kehavicur according to
UL 94 was V-0. The modulus of elasticity was 10.5 Mpa
and the elongation at break was 2.2 % (Isc 527/1).

35



25 Pfleiderer, type ZSK 30/33) was fed with: 45 parts pol ybutyl ene 2{3AUE¥@3
terephthal ate, 30 parts glass fibre, 15 parts ground product of Exanple 1
and 10 parts Antiblaze(r) 1045 (cyclic phosphonate ester from

Al bri ght &N | son). The cyl i nder tenperaturg had been set 30 to 250C and the

screw speed to 200 rpm Specinens with B8 thi ckness of 1.6 nmwere pr oduced
fromthe conpound obtained and tested. The burning behaviour according to
UL 94 was V-0. The nodul us of elasticity was 10.5 Mya and the el ongati on

at break wase2ampde(ldo 527/1). 35 2 8 AUG 7003 - 18 Exanple 17 A mixture
of 98.7 % melamine, 1.0 fo4fghu, 000608 P2 e idpamwe!ine-fehabed compounds
(such as ammeline, ammelide and cyanuric acid) and 12% 5 organlc sol i ds

(mel em el an @pdl ©Phe? . b%n@@@ﬁhg@ezm@ﬂatﬁ@um@mpmmmmwo($@@md@al i nor gani ¢
tal yst, d h i h tall t
catalys dalxﬁpéﬂxqg afthE 85 qk grégug?%rg%f' a%gg@&%@% fhe,grystal lisation

step according to the process descr was dosed to a
corotati g tmr@asccemobxdsudmeleMérMelamLanﬁFwthedecempouy@a)ZSKd30/33) at

a rate of 8 kg T cyl. L nd h set _t nd t he
screw speedgt%fgo ?8ﬁ$p9%ep§3g¥ égcgﬁ?éﬁeﬁ of ?%tgfggtonéﬁtgbégose to the
ext ruder masaﬁﬂ@rSEEGnQBenahEngohhd beﬁmneetheamrggtahbleatluﬂestmps white

to pale beige 15 and had_the follow n itio o nel am ne, 1

ol am  HCSEdENR) B hB RE SR RF (AL CERTRntht PoREL P BhuctaC0r el ami ne
and/ or nel emiodbe veol attbesteonhentwis- Qc:BeM/te%zrlei{l@rCOW@@ééti Qn of the
flame- retardin osition was %@}grnined wth th§ @ld of

hi gh- pr é8sur®tt h@?ggEhrBﬁﬁFoaﬁﬁp HPLEY . 2 Bxahpl 8T 1 %QCB?BtEPPﬁg
tw n-screw expéugderifiderdepedd had been set to 450°C and the screw

speed to 40 rpm. The residence time of the components
dosed to the extruder was 110 seconds. The solid
mixture leaving the extruder was white to pale beige
15 and had the following composition: 6 wt.% melamine, 1
wt% melam, 74 wt.% melem, 20 wt.$% higher condensation
products of melamine and/or melem. The vclatiles
content iz 0.3 wt.%. The composition of the flame-
retarding composition was determined with the aid of

20 high-pressure liquid chromatography (HPLC).

Example 18

A corotating twin-screw extruder (Werder &

Pfleiderer, type ZSK 30/33) was fed with: 45 parts

25 polybutylene terephthalate, 30 parts glass fibre, 15
parts ground product of Example 17 and 10 parts
Antiblaze® 1045 (cyclic phosphonate ester from
Albright&Wilscn} . The cylinder temperature had been set
to 250 °C and the screw speed to 200 rpm. Specimens with

30 a thickness of 1.6 mm were produced from the compound
obtained and tested. The burning behavicur according to
UL 24 was V-0. The modulus of elasticity was 10.Z2 GPa
and the elongation at break was 2.0 % (Iso 527/1).

35 Exzmple 19




Pfl eiderer, type ZSK 30/33) was fed with: 45 parts 25 pol ybutyl ene 2{3AUG}%}
terephthal ate, 30 parts glass fibre, 15 parts ground product of Exanple

and 10 parts Antiblaze(r) 1045 (cyclic phosphonate ester from

Al bri ght &W 1 son). The cylinder tenperature had been set to 250 C and the
screw speed to 200 rpm Specinens with™ 33 a thickness of 1.6 nmwere
produced fromthe conpound obtained and tested. The burni ng behavi our
according to UL 94 was V-Q. The nodul us of elasticity was 10.2 GPa and

the el ongation at break MW&sapipey pregusszef)a 35SERBAPRePIOCE2SE AUG 2003 -

19  Mel ami nes(progash ohsa@asuPhase 9696%%%1n5rewhﬁsy%r@@sege§ﬁg ko a
corotating tw n- screm/extruder (Wer de Pfl eirderer, type ZSK 30?33) at a

rate of 1 kg Wﬁéﬁeﬁo@rPfiﬁéd@yﬁﬁmdéﬁpﬁeﬁﬁgréﬂdﬁé)haﬁ beéﬁtgepfté ¥goC 5 and
t he screM/speed o 40 I e _residence tine o e co psed to
the ext ruder ads P88 TedbiaS Y LLFHE s GG APk PEPe PEalFRG CRE ERt AOOS e
ground. FEhe agaoun@ @&Q@WC%FWQ%.W@SHQd Fﬁ p@hbl@aglaénaeouﬁmaogf grams In 3
litres of water of approxinmately 90C. After 10 15 mnutes the hot slurry

was renoved FH?oG@WPOPﬁmﬁﬁa@p@ﬁd TRe theseateudges vreaPadSeRPEESRDre ti mes
accor di ng torhhessang aﬁg%%ggr%ea¥a%gwaﬁ@e@xegaeegtw sgrekﬁava%ﬁéy dri ed

at 120C in a vacuumdrying oven until” 1t contained an 1 wt.% water.
The product 9ﬁ9§n@5Pé@ﬁ@ﬁﬁe@aﬁayaﬁhﬁﬁelanﬁoﬁééoﬂheofoﬁbguﬁn@oéonposition 1
wt . % nel amin

e 77 wt .9 m and 20 ondensati on
A R e P e vk A e AL B e SR L R VL
w . % Th&)Comﬁoﬁhth@soﬁhkh%oE|@Hﬁr&?tﬁéglBQm@O@EOEhEngpWﬂS 20 determ ned
with the aid of hl%h pressure |I%UId chromat o 2.8 AUG 2003
filtrafion. The residue was treated t ree more times

according to the same procedure. The washed product was

ultimately dried at 120°C in a vacuum drying oven until
it contained less than 1 wt.% water. The product thus

15 obtained was white and had the following composition: 1
wt.% melamine, 2 wt.% melam, 77 wt.% melem and 20 wt.%
higher condensation products of melamine and/or melem.
The volatiles content is less than 0.3 wt.%. The
composition of the flame-retarding composition was

20 determined with the aid of high-pressure liquid
chromatography (HPLC).



1. Flane-retarding conposition conprising 10 - 90 w.% nelem 5 0.0%§ A3
w.%nmelam 0.01 - 15 wt.%nelamne, 0.1 - 65 wt. % hi gher condensati on
products of nelam ne and/or nelem the volatiles content being |ower than
3 w.%and the sumof the individual 10 conmponents anmounting to 100 w. %

2. Process for the preparation of a fléhég%étarding conposition,
characterised in that a flame- retardi ng conposition conprising 10 - 90
w.% melem 0.01-30 wt. % nelam 0.01 - 15 w.% 15 nelamine, 0.1 - 65 w.%
hi gher condensation products of mel artAdM8nd/ or mel em the vol atiles
content being |lower than 3 wt.% and the sum of the individual conponents
amounting to 100 wt.% is prepared by heating nelam ne-containing starting
20 product fér noFéafRamefardiag. camrastdipar somPs 16809350 - 800C and at a
pressure of betweed 1 KPagand: 30,Mpay 3. Process according to Caim 2,
characterised in that the nelam ne-containing starting product is 25
heated i P an aut o€l-&e-oBlextitudemelam, Process according to Caim 3,

characterised in ,that _t I - aining starting product is heated
in an extruder mﬁPHQE regsdgﬁé%nhgﬁgﬁ?%%fhe extruder of between 0.1 sec

and 60 ninutes: 30.5. Pr6éew$.achdgdbmgcbnd&nyamﬂgnpprﬁbabms >f4,
character sod | 1 hSlyile LAV, SLALIL e, ccumaTiLLEncLg togdient 1V
wat er - sol ubl e conmporent shiae i ssokveradndhke s3m pEMahred i hramidhe 1
flame-retarding compostlon AolntY5s2893 10028t . 5.

2. Process for the preparation cf a flame-retarding
composition, characterised in that a flame-
retarding composition comprising 10 - 90 wt.%
melem, 0.01-30 wt.% melam, 0.01 - 15 wt.%

15 melamine, 0.1 - 65 wt.% higher condensation
products of melamine and/or melem, the volatiles
content being lower than 3 wt.% and the sum of the
individual compconents amounting to 100 wt.%, is
prepared by heating melamine-containing starting

20 product for more than 0.1 sec. at a temperature of

350 - 800°C and at a pressure of between 1 KPa and
50 MPa.

3. Process according to Claim 2, characterised in
that the melamine-containing starting product is

25 heated in an autoclave or extruder.

4. Process according to Claim 3, characterised in
that the melamine-containing starting product is
heated in an extruder with a residence time in the
extruder of between 0.1 sec and 60 minutes.

30 5. Process according toc any one of Claims 2-4,
characterised in that the flame-retarding
composition is subsequently washed with water,
causing a portion cof the melamine and any cther

water-scluble components to dissolve and be

()
o

removed from the flame-retarding composition.



6. Process according to any one of Cains 2-5  characterised in thagg AUG 2003
nmel am ne contam nated with nelam and/ or nel em and/ or hi gher condensati on
products of nelam ne and/or. nelemis used as a 5 starting product. 7.
Process according to any one of Clainms 2-5, characterised in that, as the
starting product, wuse is nmade of the prdduct that is forned during the
start-up of a nelam ne plant or nelam ne as 10 prepared in a gas-phase

pl ant before any crystallisation has taken place. B. Process according to
any one of Cbai nePRebesschacactiendgsed amytdad ofel@mives dbtsi ned via a

| i qui d- phase process is,used as.the startjng. 15 product. 9, .
F: glrjr{e-rgt ar di er])g p%lilﬁﬁ‘%’e?tgﬁﬁﬁ?) i%?oﬁh%Ban?Jr%rﬁjr{bet taf“éﬁ%%d‘%%onents:

a. 65- 95 wt. % pol ¥&esmCOAHAbNI NE1 EQANPOS) bt O dhdr FnddnLhtiilaire-retardi ng
conposi tion 20 accordi ng to daim1l. 10. Flanme-retarding C{)ol yner
conposi tion accordfAguUEBS of afed BNiRR R, SF iREER f S Hed F€ Gonposi ti on

al so conprises reipforchpothbres. 11. Object produced fromthe
fl ame-retardi ng polymer 2% conposi tion according to Caim9 or Caiml10.
7. Process according tc any one of Claims 2-5,

characterised in that, as the starting product,
use 1s made of the prcduct that is formed during
the start-up of a melamine plant or melamine as

10 prepared in a gas-phase plant before any
crystallisation has taken place.

8. Process according to any one of Claims 2-5,
characterised in that melamine obtained via a
liguid-phase process is used as the starting

15 product.

9. Flame-retarding polymer composition comprising the
following components:

a. 65 - 95 wt.% polymer-containing composition
b. 5 - 35 wt.$% flame-retarding composition
20 according tc Claim 1.

10. Flame-retarding peclymer compocsition according to
Claim B8, characterised in that the composition
also comprises reinforcing fibres.

11. Object produced from the flame-retarding polymer

25 composition according to Claim 9 or Claim 10.



