WD 00/ 56840 PCT/ NLOO/ 00123 - 1 FLAME- RETARDI NG COVPOSI TI ON AND PROCESS
FOR THE 5 PREPARATI ON THEREOF The invention relates to a flane-retarding
conposition and a process for the preparation thereof. A - rdi ng
conposi t i ¥R %YA*Y process 10 for the preparation thereof aéééﬁ&g?(f/@i%rrpl e
described in the Japanese patent publication JP 59-45352, in which the
nmel am ne condensati on products nelem andi +el on are prepared and used as
flame retardants in polyam de conpositions. In this publication nelemis
15 prepared by heating nelam ne at a tenperature of 400 - 500C for several
hours. Melon is prapar-edThroIer iCoyPOsITITN ANTT BOITESSHIFIR UFHE | no nore
ammonia i s released. JP 59-452%§5g5§ghgﬂiﬂ§gﬁéﬁi£§ deconposi tion
tenperatBre of nelemlies abov | on 20 above 600C. This
means that nmelem and nelon have a particularly good thermal stability.
According to JP 59-45352, the nitrogen contents of both conpounds lie
above 60% as a result ofPfhiBHEER&C uB?gﬁﬁééstSré LReRSc Srbasihi%. JP
59- 45352 al so fpsLi ensnt hal ot pescéBskpewnthbapeepat-atdant $heakod.so be
used in conmbination wth nelemor nelon, for exanple nmelam ne, cyanuric
aci d, nel ami ne cyanur at eRof 1 ABEa#Ft3PI5894588POddE4 ORo B nén PreF 5Fe
conposi §inon ph t g PLPGPSTa0RbAI BREreMel aBknecandxhinpleondensatjed@n products
all 30 have a characteristic thermal degradation curve. This means that
nel ani ne andiitsheoddeasastonapeBlubtBligaEdRPodE P8 -Form. 10

ni trogen-confa o ngypr Qdyghsnat -8naehEhak Bnt SFBALALYS Re1EhPSRId _

ni trogen-contai ning products that are released in the thernmal degradation
pl ay an 35 impbenaatepprepanedhand| uredr apafdane bBekavoemts T8 obtain good

flane'retarqsgiygﬁbggiQH&pEQiQQBXg?r§niEhis publication 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 ammonia 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 degradation play an

35 important part in the flame-retardant behaviour. To

obtain good flame-retardant behaviour in polymers it



WO 00/56840 - 2 _ PCT/NLOO 00123 nmay be favourable to conbine
flame-retardi ng conponents, such as nelam nelem and the higher

condensat.i on products of nelam ne and/ or nel em having dil;é Eoo123

degr adat i ¥R %A% 4ct eristics, in a single 5 conposition. The advantage of
this is that, irrespective of the tenperature prevailing in a fire, there
w Il al nost always be a conponent present that degrades at the prevailing
tenperature apg POGUSRraBIfd ity edmblird afiemmeardtadnd gy conponent s havi ng
a 10 flanme-retarding effect. However, if the fla -retardkiln conposi tion
contai ns vol &OMPETENRFonEMA A, A LM U SRR D R@ 2t ?ﬁi s will have a

negative eff g qahddts orPAGRRRI I F eRErdnase Wiely dheneDeppshavongi s used
in polymers with a high nelting tenperature, for exanple 15 jn polyesters

such as pol yé&tifflesieat Segsmdidl e UPEBCE S ot Ghut 3T eéheS 89 epht hal at e

(PBT) or &n pohypdidesn. Sueh netaldyeefdiecd toukhbe foaning during
extrusion or thé formation of deposits on the nould in injection-noulding.
If the flanedraesndiaid CoRfoditg GEMPIEHES RFSGolhigh B cdnteherati onm of

hi gher " condensald qn 1A QAR LB AG: ansHndtBl gfRcdde: cRAPOSI L on
ow, I C

wll be yell I's undesirabl'e in the case of processing in
(uncol our ed) deginades adoripssinyesll Mk ixwratpire Frd apF PreUedhdensat i on

25 products ssqucgk\}%ﬁlreggﬁr ?@Cﬁ?’pfcwﬁﬁﬁg% Bs hdfEgretardant in

polyners is unfa se It usually be difficurt, and hence
expensi ve) t d1lameepartanling coframd Henaldrec alis et lpair bl aaerporeatdingve

i o0t onperRETE F e e B P CSaver b That Bweel T ent
processi ng praopwbidd e tand excied [venltl flare-a etegaliine of opettdestiaad col our
properties C%&A%%é%%ﬁgrg¥%ﬂékties when the composition is used in
polymers with a high melting temperature, for example
15 in 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-moulding. 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
compositions. The use of pure melamine condensation
25 products such as pure melam or melem or melon as a
flame retardant in polymers is unfavourable because it
will usually be difficult, and hence expensive, to
prepare pure compounds and because pure components have
only one mode of degradation and will hence work
30 optimally only in a limited temperature range.
The applicant has discovered that excellent
processing properties and excellent flame-retarding
properties and colour properties can be obtained in

polymer compositions by using a flame-retarding

35 composition containing:



pol ymer conpositions by using a flame-retarding 35 conposition containing:
WD 00/ 56840 - 3 - PCT/NLOO/00123 10 - 90 wt. % nmelem 0.01 - 30 wt. % nel am
0.01 - 15 wt. % nelamne, 0.1 - 65 wt. % hi gher condensatlo )(fjdﬁto of 5
mel ani ne ¥RAY8%B4el em the concentration of- vol ati | e corrponé]Q yubel ng -

| ower than 3 wt.% and the sumof the individual conponents anmounting to
100 wt. % The concentration of volatile conponents is here defined as the
decrease in wephght _t bat yecgupsiem, 10 heating the flanme-retarding
conposition fromroom terrperature to 300C in a TGA neasurenent (TGA =

t her nogr avi mePrPé andPy¥rsy BelaM™eating rate of 200C per ninute. The

applicant hasgpahso_f @ungraspreéasinkor 15 preparing a flanme-retarding
conposi tion conprising 10 - 90 wt % mel em 0.01 - 30 wt.%nelam 0.01 - 15

W . % nel am ne® - 0. 1-- 655wt /%hlarig@ﬁé‘r COBRGERSALOEN DFOSHEESs §F el ani ne

and/ or my e%eigﬁlggn%ﬁageét b2 e, \e%at:bh%en%mqe)%mosf kejng iwer than 3
.% and the sumo i ndi vi dual conponent s anounting to 100 wt.% by

heatl ng a scamppngnpsobgengcémﬂéifmth@nnél ¥ - e anfot hex & ©fhyrhgassing it
through a he%d?gléﬁ Egﬂéoh‘é'ﬁg_%r gg%%ﬁtq %;es%eclo’o Ricefeerably 1 sec. to 400

m nutes, in particu m nu at a tenperature of 350 -
800C, 25 preferably bet wEbe 8dbhcendretdcnand apl@tprl@smﬂ@omt\ﬁe@rﬁ 1 KPa

and 50 MPa, refera et ri. r rein
particul ar EFWegﬁ a m%s \f%g‘rélﬂg gtregggt%%% é%dwfgaﬁ% %h%xarrp%l%es of eating
zones arl® heatandgngones f?namef refteridiing thaposrid¢ ita Hedmurmdnt n ext ruders,

such as si ngl e- and tw n- SCrew, extruders; autoclaves; turbo
emperature to 300 in a TGA measurement (TGA =

thermogravimetric analysis) at a heating rate of 200°C
per 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 concentration 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. to 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 of 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; plough bl ade m xers; tunble m xers; turbul ence m xers;

ri bbon-bl ade m xers; m xtruders; continuous and discontinuous kneadi ng
machi nes;_rotating drum ovens, WD 00/56840 - 4 PCT/ NLOO/ 00

m xt ure oWW%&#ﬁgne mel em nelam and hi gher condensati on;%?/g&g(g@%zﬁf

mel am ne and/ or nelem can optionally be obtained by treating the product
of 5 the heating further, to obtain a flane-retarding conposition
conprising 18tz.90 wt. % nmelem 0.01 - 30 w.%nelam 0.01 - 10 m.%
melam ne, 0.1 - 65 wt.% _higher condensati on products of pelam pne and/ or

mel em the concentratioft GRXFOIER i9%e t Mg TOWRP A than 1 wt. %

and the sum gfighle icRiaenduali GFOMYRMLS AW LEihd QrdbMmdberhi s
further treatmént is preferably washing with water to dissolve and renove

fromthe flarelr OP&AONRG loksosintiadied Fur (iRGRGMS Hde I Fe And/ or

ot her V"at§r'%Bleu@iE%tQL?lganu‘%‘%tkér,15td°‘%5t|?a‘%.r§taarftliaﬁrge%teéﬂcﬂnéOr the present
process, use can be made of virtually pure nelamne, as for exanple

obt ai ned fr ogrEPESATtiLPRo PSP rEFarEt ity g Whas daedim hel bl ant® where the
el ami ne is gyt f jed by oTRANS. ofo Gyst Adiisakion o A midwd,d o the
preparation 0 of melamine via a gas-phase process is for exanple known
from US- A 32hdgber Tiinslemsgh igwymaedsfctisudf ynd lamimsensd/ awotm ssary.
products of Bl BorEe AR A el e ha; it COR Ty e eed Ze-FReTos "
starti nglomt ¢hiaal 1 fwor. %exadpltdie memproddudte timativiisludlorgmmpahaitgy start - up
of a mel am ne, RL.ant or (IBLM R Of e Wi ddat is dighared 1 a
gas- phase nelfamne §| ant “before purification eby neans of crystallisation
has taken pl aee ferahdtyamiasd icon wardn ateee rvtich duied seorh 30 aamtl/xcemaonet em and/ or
hi gher Condegiggj%%equg%%E%éygrding composition a portion of the
melamine and/or other water-soluble components.
15 As the starting material for the present
process, use can be made of virtually 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 not 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
30 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 liquid-
phase 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



mel am ne and/or nelemfornmed in sonme other way. It is also possible to use
mel am ne obtained in a |iquid- phase process as the starting material. A

known pro r the preparation of nmelamne via a |iquid:

process i?‘ﬁ‘i"é&% bed in US- A 4565867, of which it is WD ooiig@@ié%ﬁ%’
PCT/ NLOO' 00123 known that the degree of purity is less than that of the
product of a gas-phase process; in particular, its nelamcontent is

hi gher. Cont afRantthdd ke esdgiad o gt Mst , i IrpéSlONBhani fieaangf or
guani di ne carbonate may 5 al so be present w thout any objection. Oxygen-
cont ai ni ng t M8z IBFERETHAhds WRIPEESQAREITHRS AT oeCahdF or Le§anuri ¢

acid may al sgQnPr@sfindip d highat . Bmdoulay pbiectiopquiRenai ns of
the starting materials used for the preparation of nelam ne, such as 10

urea and/ or @EEPAYEd aiRe ARG HMNE RGIUS FHani i rs apEPaRR e RAY be

present up 1110 We ?ﬁf@é&@twi%u@tﬁrﬁﬁté&jbcﬂﬁfgﬂ.e shpgaEl am ne may
contain up to 30 wt.% urea. The starting rmaterial for tThe present process
may al so comeaitigemcarhim@anie cmEa Aydiuras atmekeae 15

oxygen- cont aiJiRg it4d azid1e,+C S gy iand de, e guanidi ng, cagbonate,
ur ei donel am r?e H{a%%“dltc'{éegﬂl%4 ual atal yst. Iln a re?ler rede enbodi rreztgpof t he

i nvention t ke wtl.greditdtcartdiany cdmmssiitdron Remgieparledt vy $learthgs 20 t he
mel am ne- cont ai. ni i Qgpet Ut ocl av j 0. an ruder .
Preferably a%n%é:%él %slzsfﬁ{estécggtoa'reen atrpr%loé}p%tlalr:g Igréeésrﬁerie)énéin ~20° lté,g%t a

t enper atud e ofre35GERSE ahidywentddimmies demge dliswe wf pihetewen 0.1 sec. and

300 [l nutes. MR 20 MIRRIIG. T4 I PR €k gL ! 0
t he extruder oifjdoetiveen whillesathe amed 60l md mityesconffeein nyentd oho abisos r el at es
to flame- urea. The starting material for the present process may
alsoc 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 is prepared by heating
20 the melamine-containing starting product 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 composition
b. 5 - 35 wt.% flame-retarding composition according
to the invention

35



retardi ng pol yner conpositions conprising the following 30 conponents: a.
65 - 95 w. % pol yner-contai ning conposition b. 5 - 35 w.%flane-retarding
conpositign according to the invention 35 WD 00/56840 - 6 /00123
The 11 ame W HUERH0 pCTiNEho D

ng conposition accordingdo the invention I's particularly
suitable for use in polyner conpositions requiring heat-resistant flane
retardants, for exanple in polyam des, polyimdes, 5 polyesters,
styrene-contai ni ng pol ynerse £paw¥-r€84A8ingUBSAbUEALednpakyestiengr esins

and pol yuret hanes. Exanples of pol yam des are pol i des and copol yam des
deri ved fronw%ﬁaﬁ?%e%n%%@tﬂ?%a%%oQ?¥FEcugﬁFﬁg ﬁﬁaf%gg%rgﬂFaHFﬁo&Erboxylic

acids or the é&ﬁ@éfeé&@%@éﬂgibﬁgtaa@uiﬁﬂﬁ@ RSapok¥ankdand, fpakgani de 6,
pol yam des 6/6, 6/10, 6/ 6/ 12, 4/6, 66/6, 6/66, polianidg 11, polyam de
12, parti al | yralrreaies, (£E0¥ p8komRi 8edn PolYRRAABFe BOIYAMLEES based on an

aromatic di ani e, a8 Adi PieyAEhE: cBREYBAL H§SpRIPRAEEYT dBokiOomeannal kyl ene
di am ne and i'so-" and/or terephthalic acid and copol yam des thereof,
copol yet her amsREyratepapgbEesterntaesnsepd PRANPreshanegol yesters are

pol yesters derived from gy carboxybEc,a¢i8%:80¢ di-al sahgohsiand/ ahg 20 from
hydr oxycarboxylic acids or the corresponding | actones such as_pol yethyl ene

t er epht hal at egop@byshides efer i eedphraal dienipepyand4didpberylélCcycl ohexane
Pren P S AL bl ol gocapLyyspeoLeshansadsconc vesto s 2
are pol yot yremeresponpdongt tateansyrenehcapobghepanpide 4, polyamide

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

aromatic diamine and adipic acid; polyamides prepared

15 from an alkylene diamine and iso- and/or terephthalic
acid and copolyamides 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-
dimethylolcyclohexane terephthalate,
polyhydroxybenzoates, polycaprolactone and copolyesters

25 thereof, copolyether esters, etc.

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

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

35 or nylon 4,6.



acrylonitrile-styrene-butadi ene copol yners and m xtures hereof. 30
Preferably the flane-retarding conposition is used in polyesters such as
pol yet hyl ene terephthal ate and/ or pol ybutyl ene terephthal
pol ybut y| ¥PI%E¥pht hal at e being particularly preferable, gé?ﬂqil“ﬂ()/%% Vani des
such as nylon-6, nylon 6,6 35 or nylon 4,6. WO 00/56840 - PCT/NLOO 00123
" Pol ymer - cont ai ni ng conposi tions” are understood to be conpositions which,
:“nl iaddl tion to gol yLrer, Wi yadeS O ceRittadini e idthyad ingi @gentsrand/ or

illers, compounds that have a synergetic effect with 5 the flanme-retarding
conposi ti on, UBFRER EPPENE Y %F@"%@Slg&%@mjéz thar® t FL@Edr%Ying to the
invention, pbggymtegg H&%'al%‘éﬂlddn}t%&n Ife itfdfcane nyagantananst or fillers
are used in thé polyner conposition_of the invention, their 10

concent rat i off iA&fTar FORPONNESa thiade Naifgd AIRNGR et &nisRd By R he | evel
of mechani cal ppr ?E%He'—?%t%%in‘g HEHID aH ehdn Men atetdR€ing

concentration of rernforcing agents will be no nore than 50 wt.% i1 n the

reinforced flamponenasdithgrpdhpfs aSHRFCEINg &P U Preftaly: thets

reinforced flane;retardifid (AQlagrer conposition will contain 5-50 wt. %
reinforcing agents, nore preferably 15-45 w.% The reinforcing agents can

be chosen fromthe group IComsdingiansineragaiite st dhgl g% such as
m ca, clay, I L, as fi e i | bress,ands.or n
fibres. @ asgl%e?il g&egh%r ?O%g\a"gfe&rog‘%&sgrtaq{rgggﬁ:eﬂé Ib'Lar?\rée- ret aI?'dil%gé%?f ect of
the flames r ebacdintgatdmposiayi ot cdrtdiing & ovitdee nangat irarteln be

L oot DackiTRLeReRse (e ASAP AN hd BN SLHSINLIBAE ©f fect

with the fl arme- onposition,
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

composition will contain 5-50 wt.% reinforcing agents,

oe

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 of 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 formation 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,



such as a carbon-form ng conpound, whether or not conbined with a catalyst
pronoting the formation of carbon. In general the concentration of the
flame- retardi conposition can then be chosen to be | owe

pri nci pl e, (ﬂFQ@We known substances that 8reinforce the ef %€$Q8¢&"23
flame-retardi ng conpositions can be used as carbon-form ng conmpounds.
Exanpl es are phenolic resins, epoxy resins, nelamne resins, alkyd

resins, allypol¢phasylensakihatedppdlyyesbenatesi rEardh ,sidlicasee rasi ns,
uret hane resins, acrylate resins, W.00/56840 - %gPCT/NLOO/OOlZB

pol ypheny| enECBPREPISpGPPERIBIRG: 8C 4F38Eh EVQ YEEEXard S8 H5bunds

cont ai ni ng atxhpstst We Byaboxylkdsgcoups.i nExgales cefs tC BWRO S 6L ai ni ng
at |east two hydroxyl groups_are alcqhqls conéginin%tat I%gst two hydroxyl
5 groups, foPreXRRpRESPERERBLYENFPRSR I FeRtadffSt it hydroxyl

tripentaeyytBebhgk, ardrMexbipee beneabrytheiteancentyedidaarafnditel,
carbon-fornlng'congound having a synergetic effect with the flane
retardant i ntE¥RBENEFEXYERTPEPY BRI BRFSSFESoRSHSOL -.gdiéral Iy 1ie between 10

0 and 30 wt. % peatenabby Bet ween cLrapd 20 Win% AsddCalaling Hronmoting
the formation of carbon use can for exanple bé nadé of metal salts of

tungstic aci dynareehpresfiecd witdetde fdagst dtRrdand ivettdld oid; salts of
tin oxide; a i BsaRdiLer ke dinen--hgreaf;e Meialesal ts of
tungstic acigvgg%gﬂkﬁgpgﬁggﬁ$gg%kgli ﬁetgl sa Fs gf'tgﬁggfic acfﬁ, in
particulldr sodaosh Banyst & eprAferenplekesvegnodi @adof20 mMingsten with a

talloid" i d t ood I L i d f
met al | oi i's understood,to.he gggﬁggéﬁoggbﬁogéhge%H@“fgqﬂ%ﬁgﬁLPQﬁ? roma

nmetal l oid such as 20 siﬁlcon or us an ungst en, as
si |l i cot ungst terhonduse phosphor ekangdei becavide ThHe megmdurstaldfs ot al yst

Pt 2on EuhgbTEY! 98:8% 6C0AB1CL"AL S IR L HIBURLRL): Pl o
metalloid; salts of tin oxide; ammonium sulphamate

15 and/or the dimer hereof. Metal salts of tungstic acid
are preferably alkali metal salts of tungstic acid, in
particular sodium tungstate. A “complex acid oxide of
tungsten with a metalloid” 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 polymer 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 or more other flame-
retarding components. In principle, all the known flame
retardants can be used as the other flame-retarding

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

35 hydroxides, for example magnesium hydroxide and



- 5wm% preferably 0.1 - 2.5 wt% 25 The flane-retarding effect of the

fl anme-

retardi ng conposition according to the invention can be

further

rei nforce ing one or nore other flane- retarding co t I
I e,qwg?{q/ %?f]dﬂl rT?’h!e ofﬂﬁfg(rmEI

princip

e known flanme retardanrt® ean be used as

flame-retardi ng 30 conponents. Exanpl es are antinony oxide, for
antinony trioxide, conbined with hal ogen conpounds; alkali earth netal
for examplrelun noydeodsxieje ; Mgl i v oxé €le; £ ot hetamplal zoxedes, for

oxi des,
exanpl e

" atamiie i oy avdeie s mgne ssampLal 2
yar oxi deg, - P A5Emp'E SRS 6wt LIy AR T St e ST SERH0E - o

exanpl e

35

PCT/ NLOO' 00123 nta ity wWonpysliraxd deExamb bds bof atiessplieruexaspt &14ing
whet her or not hydrated; and phosphorus-, contai ning compounds.

bor at e,

Exanpl es of PIIEHBIGR-ESntEiTH m© UM R U RRFREPRGL €,

phosphat e5 5 amERHIUNEM RIS E, amEHH win fel yihesphat &,

et hyl ene- di am ne phosphate, piperazine phosphate, pi_perazine
pyr ophosphat &tHYaiSA 176 PR RISPRT Sre | RiR $1e HHYR phle TP #E® ani ne

pyr ophosphat ,; Jmlamie

£ md Bl AR HNOSPR £r e TEI aM

pyrophosphat &, 10 nelanfgg$§phosphate, nmel em phosphate, nmelem
pyr ophosphat eimediaakhnso BT R o MM iy T PeRgrhates . dneyaRder ani de
phosphate, ur W@eﬁ%l&ﬁ'%@?ﬁ@b PYOPNO SRR te,
polyphosphatégﬁb hi gher ‘condensati on pré%hcts of nelé%?ﬁ%gg%d?or mel em
m &t umes a9 o qQsrdssitat akelemeohrarintsalnslemi xed acid salts,

parti And mlx 1 Mol hcﬁ!@s%@é al so be used.
alsopﬁgtﬁgﬁﬁﬁg} dhos&%ﬁhgié #gés})p osp néggﬁ phi des and
phosphor i nanehicspdadfe ,plibispteored iegn i deh aepreptet eandixin phiosspliaze esnd@nd of

and 15
esters,
Use may

their acids,

esters.

The
condensation products of melamine and/or melem and

anmoni um

Rdba i e LA oSt dtts SHE R RAUSIMaES8 58 RNGhLI xed

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 of 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 amount 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 Kirk Othmer, Encyclopedia of Chemical Technology,

Volume 10, pp. 396-419 (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 compounds mentioned here may also promote the formation



concentration of other flanme-retardi ng conponents that can be used may
vary within a wide range but will generally not be higher than the

concent raw(?@éé%g‘}%S flame-retardi ng conposition according HJETNL%O' &\égnti on.

Preferably unt will be between O amd-35 wt.% nore 1n particular 1
and 20 wt.% Preferably use is nade of phosphates, phosphinates and
phosphonat es. Exanpl es of such conpounds are for exanple described in 30

Kirk O hner, cEnepyeiepedicanefr Gigswre domeatiid e serMol ivref 1dnme pp. 396- 419
(1980). Wsll-know&,exa | es are: the esters af trir%th | ol tgl'rl}gfane and
mBthyl  phospRENAELiZE: ¢ OTBOAHC HARSAL i G M S af BIRE RHEPA] SRS ni um
salt of ethykhaoethylb pROSRgd acid. Many of the 35 conpounds nentioned
here may al so pronote the formation WD 00/56840 - 10 -. PCT/ NLOO/ 00123 of

carbon. Other known conpdtifdPPYESENCIRIT LR M@Yardi $1y COMpdSREti ons such

as pol yteirakhdoregkhyhenal muidlisede RIEseH helte 204 WRer conposition
may al so contain 5 the other usual additives, such as heat and WV

st abi | i sers, SkBtid-lE6rSas Borgere L o5ses G s PLlagdti g ®ss. | ubri cant s,

di spersing ageftsnetl, 0ur@RtiS arRld/ ofi RGBS addh@dPWY sgensral |y used
for these additives insofar as the propertié€s are not adversely 10

af fected. ThengdPymedgeemsssi tiroRmesededigeqeare ilive usath ind gimesm be
prepared usi aad&teqv%%n&%}%fo'f%&a'as tt%%h@i ; rt&%%%r%ernéf,am?%%fxaml e

m xing all or some of the conponents y condition in a e 15
m xer, | oaédebyedrlting in a nmelt mixer, for exanple a Brabender mixer

or a single- or tw n-.scr%\p{eeéto[m,q%rr R Kneadi %J&cﬂﬁ.tgrﬁq{eerabl y a
twi n-screw extruder is used: e varl O[E)S conponents o e polyner
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 various components of the polymer
20 composition of the invention may be dosed to the
extruder’s throat together. 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




20 conmposition of the invention may be dosed to the extruder's throat
toget her. They may al so be dosed to the extruder in different places. Sone

of the ¢ s, for exanple colourants, stabilisers, t
flame-ret Wﬁgg@omosi tion, conpounds -havi rRg a 25 synerge :égmé‘f)?/%oé 3 W th

the flanme-retardi ng conposition and/or other flame-retardi ng conponents
may for exanple be added to the polyner in the formof a masterbatch. The

pol ymer conposition accomMdilaghing t(peoduntenrifi @n oean Jes gy quessesk | nt 0
sem -fini shed pr odu&és 30 or en)dg pr oductst usi n ni ques known.to a

t ech
person skil | 84°MnPoNe ¥PE, dPSERXE & tEt -tr‘&e}&}cﬁ W SHE Y 9R%ent i on

will be furthgergkucisdatrad i Quiridt ,r eipreemsx 3o /339 fa) lowag exanplies: 35
Conpar ative exanple A WO 00/56840 - 11 PCT/NLOO/ 00123 Mel am ne (prooduct of
a gas-phase pescésurf.r FineDSW) inge rd fsawpere tarcohecatiany t96h-5eredf €xt r uder

(Wer der Pf Lei,d r e 3 rate of_ . r_houwr. The
cyli nder%enﬁgga?ér%esﬁa§%bg ﬁéégggot ?03%386} g%aeng%tsﬁgieg%ree%els%%e to 40 rpm
The resi dencehti nempbnené sc dosadertios tdes edtirmdee ware riddersevamnddb5 seconds.

The solid m 2]<?éure Ile Vi n tuhe cixtarvt:{der n se\é\{k%irt% arnd 2 ha‘lﬂ itthee foll ow ng
conposi tion: 88 ®P: 9% nErAnAE, EW % el &l . P6el'Em and 4 wt . %
hi gher condehsdt ithe olpoaduwet $cafpomsltdminne s@nd/itary mellemirkhe a/odtats | es
content is 1.6 .wt.% The_conpositian of the flame- retarding conposition
was det er mi nBGLRMY h2t HE - &i Hgg'lem 5hAprEsSure g e(fuicd’r‘é%"bgr?&g’oﬂ? aphy (HPLO).
The val ues pbkbaupee baveaecdanghat iavel/enr akeleim . 5%her Vs ilkds Exanple 1
Mel am ne (product of .a gas-phase ocess from DS S sed to a

I Ve 8

corotating t®PHEEBFedS e composition ame-
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 ZSK 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.%. The
composgsition of the flame-retarding composition was
determined with the aid of high-pressure liquid

30 chromatography (HPLC).

Example 2

Melamine (product of a gas-phase process



(Werder & Pfleiderer, type ZSK 30/33) at a rate of 1 kg 20 per hour. The
cylinder tenperature had been set to 400C and the screw speed to 40 rpm

The resid the conponents dosed to the extrudepcdRy.00/00123
appr oxi rralwzf&)/ g‘geseconds The solid m-xtl#re |eaving the extruder was

white to pale beige and had the follow ng conposition: 25 8 w. % nel am ne,
0.5 w.%nelam 73 wt.%nelemand 18.5 w. % higher condensati on products
of nel am ne &ndhoDSMiekem dbsedvdlcata loegrat@ttierd tveirl.sbnaw %xtTmBier

conposition t |_a retardi ng conp S det erip ne the aid
of hi gh-pr esgh%gFFqﬁ‘l g%:} SRF SFet oﬁ’Paphy KE ﬁ%l_/é)% rgez C%&al am
(product of gegag-pRasehpr @¢ass i Q@é@@%@mel%a%cﬂé\&p(y&@k?& 45fcr°@m DSM

was dosed to a corotating tw n-screw extruder (Werder & Pfleiderer, type
ZSK 30/ 33) adnd Eheesered kgeepetond@r rPThe T inedddarafperidtaurat had been

set to 430C . ﬁedcbﬁgoﬁéﬁl@g S %%@1 tQ 4@ RR [ %\%{sd%%&ﬁéil%tcgl the

conponents dosed e extruder was approximately 10 econds he solid
m xture | eavilﬁg Bheoexltsr udée \ﬁ@éld/\ﬁmlp‘féutr@ paley inai @él@arﬁiimadiqmévaf&)l | owi ng

conposition: I 9 |y . %ﬂg 23.7
wt . % hi gher con ensat 8g%pf%o %%t rre aé;nn@rsle ?&Ogéé} e%rg e
vol ati |l es coftanwti.§ OGelawtin, Dhé wtop owilieimon 6df V»tthés friedlrema ragtcar di ng

conposition S ter Wi _t I d
chr omat ogr ap%ﬁél EHI‘E‘EC) ng?’%f COP’de S8 l%n %r%(iq‘%ot%%%s eelfr%lg%sjé phase
process 1dr oan5>$b@r miedx)s&‘(thet @'oé.aﬂ:arl@tsatqotmg;eum Il-%(DI‘ dwwexty.uddre (\Werder &
Pfl ei derer, éE‘e 130/ 3?) t% %lr ate of gl hour. oThe csyl i nder
t enper at ure AREPBESNTEE: 0 aﬁéi S & "?ﬁésel&% o' 4% pm The
residence tifgetekmined with the aid of high-pressure liguid

chromatography (HPLC) .

15 Example 3
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
20 and the screw speed to 40 rpm. The residence time of
the components dosed to the extruder was 80 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.%
25 higher condensation products of melamine and/or melem.
The volatiles content is 0.2 wt.%. The composition of
the flame-retarding composition was determined with the

aid of high-pressure liquid chromatography (HPLC) .

30 Example 4
1008 grams (8mol) of melamine was
introduced into an autoclave with a volume of about
2000 ml. The stirrer was started at a speed of approx.

30 rpm. The reactor was then brought to the required



t he conponents dosed to the extruder was 80 seconds. The solid m xture
| eavi ng the extruder was white to pale beige and had the foll ow ng

conposi tign: .% nelamne, 0.1 w.%nelam 86 wt. % nel wt . %
25 hi gher %W#éﬁ@ati on products of nel amuse-and/ or nelem ‘i?ﬁ@ﬁ“@oolpﬁg?l es -

content is 0.2 w.% The conposition of the flane-retardi ng conposition
was determined with the aid of high-pressure liquid chromatography (HPLC).
30 Exanpl e 4tiRP8ratame .( 8mel )reafcuiviraniaie e utantwaod uEaP @ ntThan
autoclave with a volunme of abqut 2000 The stirrer WaStEL?ﬁte rted at a

n .
speed of appPB¥ORiZ0PEGHSURe 1o &P HheS IeVsh Y39 effli red WO

00/ 56840 - 13uRPEHENEDQ/ QRL23 i drENRRIAKE®: athepgieast | an MEIPe] #it Utlee Was
500C. The anmonia pressure_in the autoclave, which was built up during

the reacti on2ifa®tk@pCoRETRPp/GL Ve WhE WSAT IR Hif dfaS Wntrol val ve.

The reactd onpliihiR as HR utidillee wHE tHdrDdaeasTHh gr&oohed. idhe
pressure in the autoclave was maintai ned during the cooljing. The amonia

pressure was tREl pPEFOFlayesoe® F8iNé Inednsdraiig & hf R 8 oW200C. The

sol i d mixturgmm-gau RIS RULAG ava wRsdid &ddh R &thei ge and had 10 the
foll owi ng conposition: 0.4 w.%nelamne, 0.5 w.% nelam 91 w. % nelem

and 8 wt. % hicgherereandensatpped pedduc 29 06€ . nFhanepé idndictture em The
vol atil es c&gt ent vvarstﬁeo

.1 wt.% The co sition of the flanme: retardin
conposi tion WwasVdEfeHitn8Y CRTR VEN &3S d"r}%‘f%el§°nipgﬁ‘-ep qf 19 cﬁﬁ% )
chr omat ogy aphye( HBL Chwi nex @Rt <5 tA B0r @t.at iWig % Walaeimeyy exis uders (\\er der
& Pfleiderer, type ZSK 30Q/33) was fed with: 45 parts 2 ol ybutyl ene
t er epht hal at B8¢188 p&rit ¥tglfad€ e prdd F5 Wiy t}%l%fe&urﬁ?rﬁf%%iﬁ%%? Exanmpl e 2
and 10 partsproducts of melamine and/or melem. The volatiles

content was 0.1 wt.%. The composition of the flame-

retarding composition was determined with the aid of

15 high-pressure liquid chromatography (HPLC) .

Example 5
A corotating twin-screw extruder (Werder &

Pfleiderer, type ZSK 30/33) was fed with: 45 parts
20 polybutylene terephthalate, 30 parts glass fibre, 15
parts ground product of Example 2 and 10 parts

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

25 a thickness of 1.6 mm were produced from the compound
obtained and tested. The burning behaviour according to
UL 94 was V-0. The modulus of elasticity was 10.1 GPa
and the elongation at break was 2.0 %$(ISO 527/1).

30 Example 6

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 3 and 10 parts



Anti bl aze(r) 1045 (cyclic phosphonate ester from Al bright&WIson). The
cylinder tenperature had been set to 250C and the screw speed to 200 rpm

Speci nens Wi a thickness of 1.6 mm were produced fro und
obt ai ned %B 5e6§ ed. The burni ng behavi-our4 according to U%bgﬁﬁ‘v(\)g@&@go The

nmodul us of elasticity was 10.1 GPa and the elongation at break was 2.0
| SO 527/ 1). 30 Exanple 6 A corotating tw n-screw extruder (Werder &

Pfleiderer, twwapdSke¥d 83ds Wasytedc WhbspHdnRaEt st el ybdhyl ene
terephthal ate, 30 parts glass fibre, 15 'parts ground product of Exanple 3

and 10 partsAMNGEHEAUd soms Rl NDGFBER F epiaiwne (k3d 1loasn (25l i ¢
phosphonat e ester. f,p.om right &8W 1l saon).. . Th yl.i nder, t enper at ur.e .had been
set to 2500% n%stoh[é SEF@&B&%S&‘%SE%@ 5% ggéec?ﬂ?en@ﬁ%lﬁ“e“f t"‘fﬁ%&ness of
1.6 mMm were preduesthdsnmft he e aipasite praktiaddedang test@shmpdiied bur ni ng

behavi our_according to UL 94 s V-0.. The nodqul.us of elasticity was 10.0
GPa and T he PG SRt a5 v%ée é?htfr%qgs%%?ﬁlﬁqr FEEET 49 A

corotating twinoscrew exty.udefe MMidels &f RfllLitdariary daper &K G4 33) was
fed with: 45 parts paqlybutylene terephthalate, 30 parts glass fibre, 15

parts ground@sPodté SIONSRtHNTe 3 HREF0 Wi t% O AntTiS &%(4)) 1045 (cyclic
phosphonate ester from 15 Al bright&W I son). The cylinder tenperature had
been set to 250C and the screw speed to 200 rpm Specinmens with a

t hi ckness of EXa8Pd@ Wer e produced fromthe conpound obtained and tested.

The burnigng behavi our acGorgjR@ 40 ndle w34 Was oVr CxrigidDduiissof ¢
elasticity was 10.2 GPa 20 and the €l ongation at break was 2.1 %I SO

527/1). Exakpleiglexegzor v #FH Wi33ar ei@seGacudurt W dena & s
polybutylene terephthalate, 30 parts glass fibre, 15
parts ground product of Example 4 and 10 parts

Antiblaze® 1045 (cyclic phosphonate ester from
15 Albright&Wilson). 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 according to

UL 94 was V-0. The modulus of elasticity was 10.2 GPa
20 and the elongation at break was 2.1 %(ISO 527/1).

Example 8
A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) was fed with: 45 parts
25 polyamide 6, 20 parts glass fibre, 30 parts ground
product of Example 4 and 5 parts 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 of 1.6 mm
30 were produced from the compound obtained and tested.
The burning behaviour according to UL 94 was V-0. The
modulus of elasticity was 11.2 GPa and the elongation

at break was 2.0 %(ISO 527/1).



Pfl eiderer, type ZSK 30/33) was fed with: 45 parts 25 polyam de 6, 20 parts
gl ass f| bre 30 parts ground product of Exanple 4 and 5 parts Anti bl aze(r)
1045 sphonate ester from Al bri ght &N | son). The

t enper at u&éoﬁlsgﬂgeen set to 250C and thelscrew speed to 2}65fr pm g{oem mens
with a thickness of 1.6 nm 30 were produced fromthe conpound obtai ned and
tested. The burning behavi our according to UL 94 was V-0. The nodul us of
elasticity wagathpld GPa and the el ongati on at break was 2.0 %1 SO 527/1).
WO 00/ 56840 - 15 PCT/ NLO%/ 0012 m% cor ot L‘% V\b\{‘l sdcr ew ext ruder
(Werder & Pfleiderer, t{p&°ZS aJZ-%F§8) W\?cé’s Sf:&?“ﬂm o) %ani de
4,6 and 20 pafteigeeund aypéucztsKofstBarmbaas3fe51 Wl&l’pylam(i%l’rttserrperature
had been set to 300-315C and ., the screw spee Orp imens with a
t hi ckness oPogyémFrﬂ?v\éré BREddle B FENSERE &éﬁ&to&r%ﬁi%d“palr?d 3tested.
The burning prhawl,9Yn4aeCoLdbagatorkl 134 Was Q tE8 gRdul s ghg
elasticity was g %éa ang tﬁe ]é.‘o gl ongat :’e%nnatsebrea was approx%natel y 25%
(1'SO 527/1). thExaqpéw gpepAdcbpoRa0i mprt. WSpesdmems emttrfu@ertk(l\ﬁéqTMS &

Pfl ei derer, p SK 25/ 38) I and 10
parts gr ound %rgdéc?mowegg ﬁp\,\%auggg %{Ee)nlctgg % télrrr%er%a%t gre (?r{)dgen set
to 300-315C aedtedheTherbmspagdbbha?fi@ulrpancsmmgem@ WLt I94a weld dkness  of

1.6 nmwere ced f.rom und obtaln a tested. The burnin
behavi our ac Or’gﬁﬁgm?guglfs %wggn%%lfétéf w‘?ﬁe d%lg)&sa Z:I sticity was92.3
GPa and itche elongation at break was 3PYrokSMa%2Tk1ps5s EX@apls27Vh)A
corotating tw n-screw extruder (Werder & 25 Pfleiderer, type ZSK 30/ 33)
was fed with: 80 parts

Example 10

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

The cylinder temperature had been set to 300-315°C and
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 94 was V-

20 0. The modulus of elasticity was 2.3 GPa and the
elongation at break was 30% (ISO 527/1).

Example 11

A corotating twin-screw extruder (Werder &
25 Pfleiderer, type ZSK 30/33) was fed with: 80 parts
polyamide 6,6 and 20 parts ground product of Example 3.
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
30 tested. The burning behaviour according to UL 94 was
V-0.

Example 12

A corotating twin-screw extruder (Werder &



pol yam de 6,6 and 20 parts ground product of Exanple 3. The cylinder
tenperature had been set to 270-280C and the screw speed to 200 rpm

Speci mens Wi thickness of 1.6 nmwere produced fromt ¥h/es1as
obt ai ned %6%§10ested. The burning behavitdour according toli}%E 4 was V-0.

Exanple 12 A corotating tw n-screw extruder (Werder & WO 00/56840 - 16
PCT/ NLOO/ 00123 Pfl eiderer, type ZSK 30/33) was fed with: 80 parts
acryl oni tri | effetiadirene- styyreereSK Rafad)i mag fedbmilIM gomparnsng 20 parts

rubber) and 20 parts grqound product of Exanple 3. The_cylinder tenperature
had been set 385 OPeFIA1EC AP H RIS i el Bee R0 2o P pht ©BpElnens wi th

a thickness @fnlo§ fTHeIE fHRAUGREGHIOM e LomRaud o.0ht.a4 nedLand: t est ed.
The burni ng bekrlla\?i (?ur g\é\?corpg ng to UL 94 was V-0. 10 anple 13 A m xture

of 98.0 % nel&nEHemrd.e8B% Hea,CY10.708% tomperaBYy%antisd i PRER Pl el

i mpuriti ( h - | Lpe, .ammel ide, .cyanuri.c_acid_and .uri donel am ne)
and 0.07% or gg?. gas%oFi ggg( \ﬁ’glleeﬁ]crﬁgl g%egﬁd)é& ar f@%x?&gﬁ-ﬂeéles (‘:’v&r%%ounds) ,
as obtai ned anthiekpleeeest 186 andivegd @rIBiRERB Ehomashd asafbdnd
corotating twi n- screw extruder (V&lrd r & Pfleiderer, type ZSK 30/33) at a

rate of 8 kgOoPéRimGEr arthé sSHShddiSs 1 FAEHEANEL t he

screw speed 9, 4Q R vike 20 residence tine of the conponents dosed to the
extruder was 110 seconds. The solid mxture | eaving the extruder was
white to pale beige and had the followi ng conposition: 7 w.% nel am ne, 2
W % el afg 7@ Whnp¥e A8l em 14 wt. % hi gher condensation products of nelanm ne
25 and/or nmefem and an unidentified residual fraction of approx. 1 wt.%
The vol atiles content |sPQMixfury Oofh@8.0 % melamine, 0.81% urea,

0.03% CO,, 0.05% ammeline-related impurities (such as
ammeline, ammelide, cyanuric acid and uridomelamine)
and 0.07% organic solids (melem, melam and other

15 oxygen-free compounds), as obtained in the process
according to US4565867, was dosed to a corotating twin-
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

20 residence time of the components dosed to the extruder
was 110 seconds. The solid mixture leaving the extruder
was white to pale beige and had the following
composition: 7 wt.% melamine, 2 wt% melam, 76 wt.%
melem, 14 wt.% higher condensation products of melamine

25 and/or melem, and an unidentified residual fraction of
approx. 1 wt.% The volatiles content is 0.2 wt.%. The
composition of the flame-retarding composition was
determined with the aid of high-pressure liquid
chromatography (HPLC).

30
Example 14

A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) was fed with: 45 parts
polybutylene terephthalate, 30 parts glass fibre, 15



conposition of the flame-retarding conposition was determned with the aid
of high-pressure liquid chromatography (HPLC). 30 Exanple 14 A corotating
tw n-scre r (Werder & Pfleiderer, type ZSK 30/ 33) f hth: 45
parts po&@ﬁ%ﬁﬂg‘ﬁe terephthal ate, 30 paris gl ass fibre, 1§%W§¢%‘%40 -
17 PCT/ NLOO/ 00123 parts ground product of Exanple 13 and 10 parts

Anti bl aze(r) 1045 (cyclic phosphonate ester from Al bright&WIson). The

cyl i nder temperatsirerdati eesdset of CE2H06]1 and3 t dved stoepaspeed to 200 rpm
Specinens with 5 a thickness of 1.6 mm were produced from the conpound

obt ai ned and Ardsitlaze®el BhPnilAYchéRabiogPrapasrdrA§ero oM 94 was V-0. The
nodul us of el WA RY .0 ﬁ?gf”né' a r 2.4 %
(I'so 527/1). p%?fé%aﬁn%gf%ﬁl%%l aﬁ%ecgmfﬁl&%@pﬁél y o#gg%.%%gcf génwg%%ai ned
in the proceso amcdiamd theUSIAEIE5Damms tadeed ripm.a Syeraimdnsigvitih n- Screw
ext ruder ‘gWsrder & Pfleiderer, type ZSK 30/ 3%% aéra rate of 8 kg per hour.
15 The cy in(?ert@ﬁ%:]glffh%oo%ejené Yo AFOLAFE her QB r ERF SPERAUES 40 rpm

The residencedddmni 448 companentise Bl@sethd bdhey XhF UdeEo¥asnd 100
seconds. The solid mxture | eaving_the extruder was white to/gal e beige
9

and had the B IBWYRP ComosTie IRl YR . 04 el ash Helty wa9 W oo nEPam 77

we. % el em 1§ Me19 mwf%a@p&@e@@%f@ék Wi &dsics ss of 158! @ﬂtr@ and/ or nel em
The volatiles content is 0.3 w.% The conposition of the flane- retarding

conposition was determned with the aid of high-pressure liquid

chromat ogp aphy fffL)15 25 Exanple 16

Melamine with a purity of 99.92 % as

obtained in the process according to US3210352 was
dosed to a corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) at a rate of 8 kg per hour.

15 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 was white to pale beige
and had the following composition: 6 wt.% melamine, 1

20 wt% melam, 77 wt.% melem, 16 wt.% higher condensation
products of melamine and/or melem. The volatiles
content is 0.3 wt.%. The composition of the flame-
retarding composition was determined with the aid of
high-pressure liquid chromatography (HPLC) .

25
Example 16

A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) was fed with: 45 parts
polybutylene terephthalate, 30 parts glass fibre, 15
30 parts ground product of Example 15 and 10 parts
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 of 1.6 mm were produced from the compound



A corotating twi n-screw extruder (Werder & Pfleiderer, type ZSK 30/33) was
fed with: 45 parts polybutyl ene terephthalate, 30 parts glass fibre, 15 30

parts groynd uct of Exanple 15 and 10 parts Anti bl aze 4 yclic
phosphonat'e %@%@& from Al bright&WI son)18The cyli nder ten%g%gﬁawgn%gd been

set to 250C and the screw speed to 200 rpm Specinmens with a thickness of
1.6 mm were produced fromthe conmpound WO 00/56840 _ 18 PCT/ NLOO/ 00123
obt ai ned andbitesiedd Jhe besbedg Drbavupningcbehdivhigutroacdbr@4nwasoV- 0. The

nodul us of elasticity wa .5 and the_el ongati on at _hreak was 2.2 %
(Deo 857 TEH Sad V98 P 8 3 eb 51 SePar aky oRa® 18 8o 8mEe” %0 onvs
C02, 0. 1% argved i tige r €l ahgsl COAPQUNEBe4BURAsag . 2apMelEBe s2apmel.i de and

cyanuric acid) and 0.12% organic solids (nmelem nelam and ot her conpounds)
and 10 0.02% (200ppm residual inorganic catalyst, as obtained after the

guenchi ng anﬂxﬁgép@eithe crystallisation step according to the process
described in was  dosed to a corotating tw n-screw extruder

(Werder & Pfleiderer, thpBiFeraop8398ay & maiamereg kgOp&r UK6@r. 15 The

cylinder spegdydpdedeen. setahRe#oRE-28UatBE E6MBVWUNERERAULR 4@ rpm The
residence tinme of the conmponents dosed to the extruder was 110 seconds.

The solid mWiekENecadRglide 2RErgURRUGAS AAite 8BIp4l-é26ei ge and had

the fol | owi ng £OMPOSLL] PR CmiM e MRE BFNNENA LofRe M 20ABLAMIST4 At % el em
20 mﬁ.@bhigher§condensat?%n@mpr%dhcts of n%laﬁing andﬁ%r neFZnﬁ The

vol atil @8 comM2ht (2800pB) WwesédTad EBAPBRNLFoRabRlYHE. f RaMebtrangAdi ng
ﬁﬁ?ﬁﬁ;{25?25%§§?€E$§§Wﬁﬁﬁgﬁﬁgﬁ l%ﬂ§83é§o9é tRE9B: PLETHE Bak i BY deep
according to the process described in US3210352, was
dosed to a corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) at a rate of 8 kg per hour.
15 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 was white to pale beige
and had the following composition: 6 wt.% melamine, 1
20 wt% melam, 74 wt.% melem, 20 wt.% higher condensation
products of melamine and/or melem. The volatiles
content is 0.3 wt.%. The composition of the flame-
retarding composition was determined with the aid of
high-pressure liquid chromatography (HPLC).
25
Example 18

A corotating twin-screw extruder (Werder &
Pfleiderer, type ZSK 30/33) was fed with: 45 parts
polybutylene terephthalate, 30 parts glass fibre, 15
30 parts ground product of Example 17 and 10 parts
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 of 1.6 mm were produced from the compound



A corotating twi n-screw extruder (Werder & Pfleiderer, type ZSK 30/33) was
fed wth: 45 parts polybutylene terephthalate, 30 parts glass fibre, 15 30

parts gro ct of Exanple 17 and 10 parts Anti bl aze( yclic
phosphonat{ggé)gl%gsgblf rom Al bright&WIson).19he cylinder terrp}éerTé‘E"g(ﬁ’gm#aéd been

set to 250 C and the screw speed to 200 rpm Specinmens with a thickness
of 1.6 mm were produced fromthe conpound WO 00/ 56840 - 19 PCT/ NLOO/ 00123

obt ai ned and digstiebd HiRl Mudidl). bl \bhotH 1 8¢ el ioh® adkoP4imgsty-0. The
nodul us of elasticity was 2 GPa. and the elongation at break was 2.0 %

10.

(I'so 527/1). B Bt U Ml TR o Ricte RSt sy praRel Procts?  from
DSM was doseghd @ GO kh tad osslew Xty uslex ({yeroey /& Pf | ei derer,
type ZSK 30/33) at a rate of 1 kg per hour. The cylinder tenperature had
been set to 400C 10 and the screw speed to 40 rpm The residence tine of

t he conmposientssM@ed it the extruder was 95 seconds. The solid mxture

| eavi ng the éxtruder was ground. The round product was washed in portions
of about 200 grams in 3 Q%%W%f(w%c%fo%ﬁpr%ﬁﬁiﬁ% LoecedFter 15 15

m nutes the holoslngy Was damyed throudt adidd rafioncJhe Lesi-due, was

treated three nore tines according to the sange procedure. The washed
product was (Wemdem & Pidristerar 1 20@8 Z5K VAN dyiagravenctintikg it

contained less than 1 . % wat.er, The produyct thus,20 obtained ite
Sd had s he. 28 Gty ShimesiTiaer FeriSi i i Dot Sof nee sl 0% w6
mel em angp 20 aMd ¥hehigherw edens i4an nodutis @fs ivdedd neim@dspr mel em
The volatiles content is less than 0.3 w.% The conposition of the

f1 ame-r et ar dith§ CORRSEIEteh dreed 39 ddiSeSitTatiss (1S e Ferords -
hi gh- pressur erd @éida ehir@mioaranihd H)ext ruder was ground. The

ground product was washed in portions of about 200

grams in 3 litres of water of approximately 90°C. After
15 15 minutes the hot slurry was removed through
filtration. The residue was treated three 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

20 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

25 determined with the aid of high-pressure liquid

chromatography (HPLC) .



WO 00/ 56840 - 2 0 PCT/NLOO/ 00123 CLAIM5S 1. Fl ane-retardi ng conposition
conprising 10 - 90 wt.%nelem 5 0.01 - 30 wt.%nmelam 0.01 - 15 wt. %
mel am ne, = wt . % hi gher condensati on products of 1 / or

mel em the"gc\)/ﬁ?/gﬁslg‘?es content being |ower2¢0han 3 wt.%andnfﬂhe s]{:JUr?r){Oo t he

i ndi vidual 10 conponents anmounting to 100 wt.% 2. Process for the
preparation of a flanme-retarding conposition, characterised in that a
flame- retarding conposition conprisimpaAMs 90 wt.% nelem 0.01-30 wt.%
melam 0.01 - 15 w.% 15 nelamne, 0.1 - 65 wt.% hi gher condensati on
products of melam ne and/or nelem the volatiles content being | ower than
3 w.%and the sumlefmd-heetdrding dghpsoipinendemerdsigng to 100 wt. % is
prepared by heating nelam ne-containjng starting 20 product for nore than
0.1 sec. at ate ature Yt “B50 “—‘en%gC and at a pressure of between 1 KPa
and 50 Mpa. 3. Prpoggss- anrcorgd 'g ddshai m 2, characterised in that the
nmel am ne-containing starting product is 25 heated in an autocl ave or

extruder. 4. Procésdlaccdrig ¥ "BAMASD, characterised in that the
mel am ne- cont ai ni iy, 3st artéwgvdo.r%adpf%héls chieddeshi foRNp LX4HEEE oW th a
residence tine in the extruder of between 0.1 sec and 60 m nutes. 30 5.
Process accor di ng ed-adhye rrdforgiug am2-the lataetes i st ent thatng he

flame-retarding GORRASIHHAN J SySUbSEMVEtd Yo RSDE A Wé t Th IBY £fua] CAUSI NG a
portion of the nmelam ne and any ot her water-soluble conponents to dissolve

and be 10 components amounting to 100 wt.%.
2. Process for the preparation of 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 components 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 to any one of Claims 2-4,
characterised in that the flame-retarding
composition is subsequently washed with water,
causing a portion of the melamine and any other
water-soluble components to dissolve and be

35 removed from the flame-retarding composition.



35 renoved fromthe flane-retardi ng conposition. WO 00/56840 - 21

PCT/ NLOO' 00123 6. Process according to any one of Cains 2-5,

character iN),that nelam ne contamnated with nelama and/ or
hi gher co §§ﬁggg?on products of nel antn@land/ or nelen1isqﬁée Lg@hggg
starting product. 7. Process according to any one of Cainms 2-5,
characterised in that, as the starting product, use is made of the product
that is formed duprogess hecsdpadingptof anynehanbheCphant ar5nel am ne as 10
prepared in a gas-phase_pl ant .befo n crystallisation _has t.aken place.
8. Process accord?ﬁ%r?%t§ﬁ§sﬁﬂe18f£€?§iﬁ%liwé?e 833?3@98?F§ dwﬁﬁ hat
mel am ne obt ai nedwyiamaandygui depbasenfyocessgheruseddaastiiacst arting 15

product. 9. Flame-retardi ng_polyner co ition conprising the follow ng
components: a. 65PX° %Cﬁf.8§p%??ﬂ@?gﬁoaggfﬂrnBe&8wgg§iP?Sﬁ 5. % - 35 w. %
fl ame-retardi ng coppesihdyoprd@uaecording to Caim1l. 10. Flane-retarding
pol ymer conposition according %o C aim38, char ctfrlsed in that the
conposi tion 7al scEEBRPFP sRSCPERMIDr EPng"Y i BREsCL 181 2EBFeét ®pr oduced from
the flane-retardi g, P YSRLsed51800RES| t heNtARECOEHBENnEOpEodu9 or G aim
10. 12. Flane-retarding conposition, process for the preparation thereof
and the use of tHéS®| hferadet af dFRg BBAPESEt FBALI ASpbPymer E9#36Si tions as

follows on the bagjs 9fathe,gdeseriphéo8madnd phgnt38rexamhese 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 wvia a
liquid-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 to Claim 1.

10. Flame-retarding polymer composition according to
Claim 8, 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.

12. Flame-retarding composition, process for the
preparation thereof and the use of the flame-
retarding composition in polymer compositions as
follows on the basis of the description and the

30 examples.



