;e3eW (T$$% &4& 6' T ("9605 WO - 1 2 3 D E C 2002 The invention lemﬁgﬁmto
a pol yphosphate salt of a 1,3,5-triazine conpound, a process for its

* preparation, and use of the resulting salt as flane to retardant in polyner
conposi ti ongs0Fheopol yphosphate of a %, 3,5-triazine conpound can be
represented by the general formula: O15 H- O- P -- - OH OMH& n 20 where
Mrepresents a 1,3,5-triazine conpound and n is an integer greater than 3
that represents a nmeasure of the nunber average degree of condensation. For
hi-gh val ues of_n, the -oly-hosphate of al,3,5-triazine 25 conpound can
best be repriéderbidbriihe Roi-o8 L MHPOR R LGN fQMROUN Aructure
i's substantial l i s al nost

t he product GG Gov. Bl DS o g 1oL Sl h

than 0.4, it indicates that the qgg@ggigﬁ%gﬁgssllnklng i s suff|C|ent for

t he product to forma network structure. am ne pol yphosphate and a
process ¥ or preparing nelam ne pol yphosphate are described, inter 35 alia,
in WO 97/44377. According to this reference, *Q0002* 2 3 DE C 2002 -

2 el am ne pol yphosphate having a solubility of 0.01 to 0.10 g per 100 n
wat er at 25C, a pH bet wEea Zn¥emniorn debatemdta anep@lypte:bsmtmmorus nol ar

rati o of beé % g é be obtaln d as_a wt %0 aquegus slurry s
at 25C. WO m?§4§ 7 aﬁé eég%? §°a°PhBest p pr%E%ggss f; r€8
preparation, and use of the resulting salt as flame
10 retardant in polymer compositions.
The polyphosphate of a 1,3,5-triazine

compound can be represented by the general formula:

0
15 I
H -0 - T ---|- OH
O-MH*
n
20 — -

where M represents a 1,3,5-triazine compound and n is
an integer greater than 3 that represents a measure of
the number average degree of condensation. For high
values of n, the polyphosphate of a 1,3,5-triazine

25 compound can best be represented by the formula

(MHPO3) ;. Theoretically, the structure is substantially

linear if the M/P (triazine/phosphorus) ratio is
almost exactly 1.0. Similarly, if the M/P ratio is less
than 1, it indicates that the product includes some

30 crosslinking and, if the M/P ratio is less than 0.4, it
indicates that the degree of crosslinking is sufficient
for the product to form a network structure.

Melamine polyphosphate and a process for

preparing melamine polyphosphate are described, inter

35 alia, in WO 97/44377. According to this reference,

I TG
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for preparing the disclosed nel am ne pol yphosphate slurry. In the ﬁ%rmmz

step nel am ne, urea, and an aqueous orthophosphoric acid sol ution
“(containing at |east 40 wt % ort hophosphoric acid), are mxed to i o produce
a reaction m xture having a nel am neloet hophophoric acid nolar ratio
between 1.0 and 1.5 noles and a urea/orthophophoric acid nolar ratio
between 0.1 and 1.5 at a tenperature between 0 and 140C. The resulting

reacti on mmélamine poEypHSsshaté elading & espBuBt L€y betf weenm Ocgnd 140C and
dehydrated to produce a &owdery product conprising a double salt of

or t hophosphbri® ScPerwih Hel Wt rE ahd2Bia.a T PIFHREEY 2 oy Gkt is then
heated to bi?té(‘eeé‘mfgoﬂ%ﬂarﬁfxqtgmlﬁgsgﬁéﬁé' ned nr%@ic? 5?@8&?&%‘3 range 20

for between 0.1 an ours eventlnga%gg oneration to obtain
mel am ne pol yphasphht e, @re dé sadvamedeasnfankd awi heagotyphoshhates havi ng

a nel ani_ne/ pho r ia between 1.0 and 1.1 such as those
prepared ac %r%ﬁ% @{%@'ﬁ%ﬁ%#% ey rn%ﬁ's gaeﬂ:&odlsﬁﬁ%lﬁﬁoﬁﬁqﬁty for use
as a flane fetappaphringPehy"BiSc1dhed helRALhé CHbBypNosbRagase for

pol ymers such as nylons and, pol yesters that are typically processed at

el evated t ePpeFEY ur €8, LR@npeFaE uPESP APSIANERS t e Sl 1340 Rot exhibit 30
sufficient shessab 5teRbbhb¥pndPIEONEla sOBuPIL! (SYshasSALAg £ relatively

| ow, a propefty that tends to adversely affect the polynmer'S mechani cal
properties 5@&@8tas0i vpacersherhgephoreasatedlt rangthixe@ddtor eaki ng

strengtyh, Iijgoéupeanggggiéﬂ%%*{uﬁgsh%gﬁq%fgund, however, that salts of

1,3,5-triazl ne conpounds w t yphosp acid having n values greater
than 20, andeprwireAdtiyhgrhopkerifancild, mahar M&:iathesweénatl . Peast 1.1,

and brefer abhal # alnbsastataZs dpedpbeexbbhbbnopescaglaaiaatages when

conbi ned wt pofyrrers. Further, accor resent 1nvention, the n
val ue of sucatsalbstwbtenl d. jeardally be detemper20uvedo@O@eenr ef er abl y

bet ween 40 b~ angd the M.P ratio should be between 1.1 and io 2.0,
preferably %Igg\l\%gg 9 glq_ée_narelsf%l.tﬁ?r et -t e “bll—’fté?rea 1o R]HQ% aqueous slurry
of sal ti3 prepareddageosdi BptPat hBe PHEERBEN T HVERG | PRo%t |dnpeneral Iy be
greater than 4.5 and preferably at |least 5.0. The referenced pH value is

det er mi ned @ghy@rabedctagresdgcefathewdalry produst 208mprbéipara, 25C wat er
Into a 300'%u9f3k§£%tés%ﬁé#ﬂgoﬂggg}%ﬁéﬂ 1 09; RAYEONSHE MhiXe f Qhg30 m nutes,

and then nmeasuring t enced n val ue, the nunber average
degree of cendensibisnpovwdgrpepdedechi hedthyn neantedft@b8twesnl id NVR

FromJ.R v r ) | ] ] J.. 0Q . X . Am Chem
Soc., 78, 5%!%%‘85%4 &(gean% Aefnto HHe glhrLgt:klylnsgq:geﬁngseﬁjﬁagt{hgrség rf(laun is known
to giveoca ufbguBetwben cal shifsb, hyhiiehwhakespréveesshdl e to clearly

di stingui sh between 2s orthophosphat es, rophpsphat es and pol yphosphat es.
Further, a %?%i%@%rﬁ5§°ﬁe5ﬂ ggﬁﬁgnfE?f?ﬂgxﬁr§%§¥§??%ﬂh%?ethe desi red

pol yphosphate salt of aode 3dbsddvaztdge COFMMATEIIRY i FEl @hhdspiedtes of at

| east 20, and preferab at least 40, and a MP ratio of at 30 |least 1.1.

| :
Thi s proces%aY Qﬂlﬁege%%ﬁlﬁ%AQEP§PBﬁrBF goyay Bakie HehEeeBnpolnd with

ort hophosphghéiciagi SubRnt 8si EﬁoQét?9@@9?@83&§c§§&1mgf@$| Rroedy pysdefiydration
and thermal treatment to convert the orthophosphate salt_into a
pol yphdSphat® BReiRedengralt upgyihabébippuher use as a flame

retardant in polymers. This is particularly the case
for polymers such as nylons and polyesters that are
typically processed at elevated temperatures,
temperatures at which the salts do not exhibit

30 sufficient thermal stability. Moreover, the pH of such
salts are relatively low, a property that tends to
adversely affect the polymer’s mechanical properties
such as impact strength, tensile strength, and breaking

strength.



2 3 DEC?2002 - 4 This thermal treatment is preferably perforned.f% Et 002
tenperature of at |east 300C, and preferably at |east 310C In addi 8 ?8
“ ort hophosphates of 1,3,5-triazine conpounds, other 1,3,5-triazine
phosphates may al so be 5 used, including,- for exanple, a m xture of

ort hophosphat es and pyrophosphates. The orthophosphate of the
1,3,5-triazine conpound nay be prepared in a variety of processes. The

preferred process invol meshasldbddh tfurdd 3. BowdveZ] hdto AW to an
aqueous sol ution of orthophosphoric acid. An alternative process invol ves

addi ng ort hbpho3phbiaginagi acrkoundagutbuspel yphgsphorie acistri azi ne
conmpound. ThE, PLROCHRSS, PGELT & sent 31,5, ' so be
carried out In tﬁe pr%sen%eg%)?g%éga%lg yg%$' A%tl% eésflﬁ(fggit}ﬁgblg%]t%% oduct has
better el ecéhaBatOprapér¥/Bsrasipadbtatedléyst hk. TComped apiefemallki ng | ndex

(CTl') known_fr iteratuge, a . AC I Ng. 5& -2-1
standarg. A?%hggéﬁtangZOaﬁy%§§x§%%§ﬁﬁg ggé%%i?}é%E&£§?A cata ?%t, al kal i
met al hydr oxpdesnaddwatkapohgmeast hFuethaér hyacoxrding are tpreferred. Salts

of boric acj in or at nay.a b L] s a catal yst.
It used, th Pesoflt, Eé?gg{é?%%ysghgsﬁg"%l?? %%n%‘?g?lgfzai;éeé RSS2
and 10 wt % g&heratayt benbétweenenoi ard 200, sprefénalhby yoerwekict4®n of the

desi red pol o] ate_qf 1he 3. 5triazine und i s rally at | east
t wo ninutes%ggnigﬁbrgn eﬁ%?a“%@ §?EF8a§%OV}§gg%?R%T%%?ngﬁgfg%% rally 30

| ess than 24.boupseférablypbespbahe10t &hé 1,8, SFurtlaet pecliderpNabfve
according to the Egesent inveEtion shoul d contain Igss t han, 1 wt % of

wat er - sol ubfelfatVefi aFUSGHE BLBFEYaBfySRrete PRERAHEE IEHRTHRS FOw
wat er - sol ubtBe pZedeRrEifvéABZon Rill generally be greater than

4.5 and preferably at least 5.0. The referenced pH
value is determined by introducing 25 g of the salt and
15 225 g of pure, 25°C water into a 300-ml beaker, stirring
the resulting aqueous slurry for 30 minutes, and then
measuring the pH.
The referenced n value, the number average

degree of condensation, may be determined by means of

20 31p solid NMR. From J.R. van Wazer, C.F. Callis, J.
Shoolery and R. Jones, J. Am. Chem. Soc., 78, 5715,
1956, the number of neighboring phosphate groups is
known to give a unique 'chemical shift', which makes it
possible to clearly distinguish between

25 orthophosphates, pyrophosphates and polyphosphates.

Further, a process has been found for the
preparation of the desired polyphosphate salt of a
1,3,5-triazine compound having an n value of at least
20, and preferably at least 40, and a M/P ratio of at

30 least 1.1. This process involves the conversion of a
1,3,5-triazine compound with orthophosphoric acid into
its orthophosphate salt, followed by dehydration and
thermal treatment to convert the orthophosphate salt

into a polyphosphate of the 1,3,5-triazine compound.



mat erial content indicates that the product consists primrily of tgDEC 2002
desired pol yphosphate. It has al so been found that pol yphosphate salts of
" 1,3,5-triazine conpounds according to the s present invention are
particularly suitable as flanme retardaats in polyner conpositions. Wen
used in this manner, the amount of flane retardant used in a polyner
conposition generally ranges from15 to 45 ww% and nore generally from 20

to 40 wt % ThibsthetmgYedréhibhehe iBepseféadblityepfothegeapanticul ar
1,-3,5-triazine pol yphosphate salts of conpounds results fromthe increased

thermal st abPFPEY2ERES| RErdRstE2BH ARRIGvanhPReFRIAMS afccldt@fithg to the
present | nventéon f(’j}@?apdncg:r a1 ed, g%tﬁlocﬁ{goes}’q%aigens?étg}@rfp@jts i SUGh, as

hal ogen 15 Tonpou amne, ant™ pol yner

conposi ti ongoRp6ahdsNJot Rethe, Pl 8SERta b IMENbhOBPRALEST @RY YatoaPhese t he
foll ow ng conmponents; 35 - 55 wt % of Eolyner_zo 15 - 45 wt % of
pol yphosphat&edal inetudings Erj a¥pHRle onPolHACWENCA nunber average degree

of condensa&}gﬂoﬁhgggﬁgfeghgﬂdZBygo-héggmggggt reinforcing fiber 0 - 20 %
of carbon-form ng conpound 25 0 - 18 W % of a catagyst pronoting carbon
formation Suitable 1,3, Bb¢rearherhesphrimdat i tlee uble3,5-triazine

2,4, 6t 11 ankBRadydadmkl B2 peepaELATLACY vAPLEEY OF! 8IbcEELOD, aaeline,

ammel i de, 2-urei domel am ne,” so” acet oguanam ne, nzoguanam ne, di am ne
phenyl t ri azPreferrafixpupessheinuplviel addhey wheam 3nBreniamdnen or

m Xt ur eg, thg&gg%unérEODEEfS&&Sgusaﬂglgﬁﬁgﬂigg %gF§gé%§%ﬁh8£iES preferred.

Pol ynmers an ynmer conposirtions to ate salts of
1, 3,5-tri azkAasdecoApoahtisrnagigeopEocegsonvobvepragdind according to the

present inv ' .ad to inpr I rdan roperties
i ncl ude theg?Eb§£P§§¥H§$l§ %Sggoﬁgnnggéﬁe%%%gglgn%ﬁdgglE?gngjgf%r exanpl e
pol ypr opyl eheiéPPhe pomposoblut yl ene, pol ybutyl ene-1, pol ynet hyl pent ene-1,

pol yi soprene or pol ybutadi ene; polyethyl enes pt.i onal ossl i nked)
i ncluding, for exanple,?ﬁ%gﬁyagggft%c?%r%%?%eéﬁy?%%épf , lowdensity
pol yet md enén{EDPEpn teaneaisbowedeasrigdpoliyeihythraeptek®REER, ofram xt ures

o ese POLAIES o2 ARACLAIRE OF w008 B1ade! RLLBec ek Ol 1Y
electrical properties as indicated by the Comparative
Tracking Index (CTI) known from literature, measured
according to the IEC 695-2-1 standard. Although any

20 hydroxide may be utilized as a catalyst, alkali metal
hydroxides and alkaline earth metal hydroxides are
preferred. Salts of boric acid, for example zinc
borate, may also be utilized as a catalyst. If used,
the amount of catalyst used will generally be between

25 0.1 wt% and 10 wt%.

The reaction time required for satisfactory
production of the desired polyphosphate of the 1,3,5-
triazine compound is generally at least two minutes,
and more generally at least five minutes, and generally

30 less than 24 hours.

A polyphosphate of the 1,3,5-triazine
derivative according to the present invention should

contain less than 1 wt% of water-soluble material, and

preferably less than 0.1 wt%. This low water-soluble



15 exanpl e, et hyl ene-propyl ene copol yners, |inear |owdensity pol yég{n hﬁz@
and m xtures thereof with | owdensity polyethylene, as well as ter ﬁ

of ethylene with propylene and a dime such as hexadi ene, dicycl opent adi ene
or ao ethylidene norbornene; furthermorg,. m xtures of such copolyners with
the polyners listed under 1 such as, for exanple,

pol ypropyl ene/ et hyl enepr opyl ene copol yners. 3. Pol ystyrene,

pol'y- (p- met hgk- 23t ¥neRJnt ! %ihnﬁgic%%e@ettl?%ltﬁtﬂee ehaed capliyrers of

r
styrene or anethylstyrene w nmes or acryl dérivatives, such as, for
exanpl e, st prémeridvadifertdie stepigedapollyphicsphage.

styrene-al kyl met hacryl ate, yr. - di -.a agr rene-mal efic
30 anhydri de and styrenteIiEacl?rg%l 82?’?% ?’Eéﬁekﬁg gcrk:éﬁletit @&&%ggpf}%ﬁgnyl ene

oxi de and peklpemi dne ,sHtphiacke nend ohipeunds xiaccesl iwict tosttyreene pol yner s
or with polyamdes. . .2 3.D E C 2002 5. Pol yurethan derived from

pol yet hefs, %5&83%1; é%vezi%&oﬁblaf&tpgd:it&ﬁéﬂﬁ’%ﬁﬁ tsé'\l%iaﬁ’ile ﬁ}?dlf egr oups on

t he one handearddantzEhailn @oliyrerominps gieliyrsac el esedn ithe hdisher, as
wel |l as their 5 precursors. 6. Polyam des and gﬁgol i.des derived from

di ani nes and"@ &b iYL fdAgE meERTER i%c PRAYFETor the
correspondi rR@nipadEidikn Saferas 190 Insidede Mo alsyaid des &t %40 apel yam de 6/ 6,
6/ 10, 6/9, 6/12, 4/6, 66/6, 6/66, polyam de 11, polyam de 12, aromatic

pol yani des B&¥&d SRkt drofaia B &9 A0 aitd aditpil® &3ldevssl Fifitdes

prepar egy f r RN exARRIMMI 8RE SH afHde Rd-din AN of, F-eheRpRMikal i ¢ acid and
optionally 15 an el astoner as nodifiér, for exanple poly-2, 4, 4trinethyl
hexanet hyl epelyghasrhrdiamalds ®fl yanpeemdseresddéshtirdmamhee. 7.

Pol yesters deydedidd Qmdlisar hoxtling &eids andd-alsoh s g from

hydr oxycarboxylic acids or 20 the corresponding |actones such as

pol yet hyl ené¥t slcamausdsataccyuliisutb die gegsithadlratest isgl when di net hyl ol

cycl ohexane dRldal Ale Ab-PA idhenRdiensnal esudh aHNGRRRIE [ Ng T esins
pol yesters

including, for "exanple, 25 unsaturate , saturated polyesters,
al kyd r é8i nsonmsl yleglemingolgtat-her or conpositions contai ning one or

more of these pol ymers and. & 1ahasSling.agentmck! JaRLakalAg mterials

are used in a 30 pol yner conposition according nvention, their
cont ent may acaordiintchi o wilde priedars deprandiion iprdfanpdlyaromprigee t he

desired or ’E%Cee%soeﬁ{lyodﬂ’ Icoqrflpoonne Q. nore mechani cal properties, as well as
aest hetic, manufacturing, or “economc considerations. In general, 35

however, theZarmolR vof% r el nfodr polgmeat erials will be
20 15 - 45 wt% of polyphosphate salt of a 1,3,5-
triazine compound with a number average

degree of condensation n higher than 20

0 - 50 wt% of reinforcing fiber
0 - 20 wt% of carbon-forming compound
25 0 - 10 wt% of a catalyst promoting carbon
formation

Suitable 1,3,5-triazine compounds include
2,4,6-triamine-1,3,5-triazine (melamine), melam, melem,
melon, ammeline, ammelide, 2-ureidomelamine,

30 acetoguanamine, benzoguanamine, diamine phenyltriazine
or mixtures hereof. Melamine, melam, melem, melon or
mixtures thereof, are preferred, and melamine in
particular is preferred.

Polymers and polymer compositions to which

35 polyphosphate salts of 1,3,5-triazine compounds



2 30 EC?2002 8 between 5 and 50 wt% and nore preferably, betwgf@Egﬁmz
and 35wt % The reinforcing material can be chosen fromthe group
“inorganic reinforcing materials such as, for exanple, mca, clay or glass
fibers; or aramde s fibers and/or carlgonr fibers, or conbinations thereof.
In general, however, glass fibers are preferred. The flame retardant action
of the pol yphosphate salt of a 1,3,5-triazine conpound can be enhanced by

t he presencerepazedonapevidingt hoatKe pyeeegtsthoeatfieat mhorbkhe fl ame
retardant, r,ti.,cul arly a so-.call ed carhon-form ng conpound, .optionally in
conbinationgapﬁﬁ océPéF?¥F EiBWﬁtFﬁBaE ?BBonBPﬁgFFSﬁ.1PﬁgﬁéﬁthF, t he
presence of faltawkesf.or m ng conpound, with or without a catalyst, makes it
i5 possible to reduce the triazine derivative pol yphosphate content w thout
reduci ng the flane retardant properties of the resulting polyner
conposi t4 ony A nusheymaksSERShBNEeSaAkeakaouri he, 28orebRbnpee the flame
retardant action of the triazine derivative polyphosphate and may be

i ncluded in the pEPQH@FO@Mﬁ§§§iﬁPBh:aBOhYéapgbﬁY enre ng compound. These
subst ances i ncl ud e, i oxy & m ne
esine. alkyd restaaY AT Tor Pea nEo ThRehETpRRLeRRoKY  PERYEopEEREL
silicon resins, upstRasybhesfiisneacpgluechydenas, (epaienalgyvucose, ‘and
conmpounds with at ; Ry up of . gAn with at
oact Tvo hydroxy CGesabirrady LnetHatha Plor SEATRLES, [hiGATRRHRTEY 1\ 1.
di pent ag? yt hrit ol po3yethypencadHPPH) i t bby-dadshtxt ppéyethyleve. The

S Typi cal 1y | oss (RSB 20 4be tanan R enarahl gobLrbuReRe YIEREEgr Y, “a | "

vari ety of catal ystsmimyuaksoolietB&senpolpmeated to pronote carbon
formati on. These o 2 i o Ec 2002 -9 gaéal%s%s i nclude iﬂ&er alia, netal
salts of tufgsticCRPPaYTESRpPEXTRRPE BRFdBSOHFItBRgsPRAIAIEALE metal | oi d,
salts of tin oxidencamdanguethelrphangl emandhersi sacHi aer . £bktal salts of
tungstic_acid are rably.s._al kali ne salts, and inpgarticular sodi um

ref al
tungstafe. A conpFER™RCEd SXPUEENGrPTER i?@ﬁ GPPRIYMREEal FAPE2Yr e

un?erstood tﬁ behaewpaen§acydpexydeﬁy%ehaedahaom?atﬁEéaltﬁbdesgch ash
silicon or phosphor, nd t.ungsten. e unt of catalyst used in the
¢t breeh B

pol ymer conposi ti 8 PolPY-§EREMEY| HobYEERY SRRy, 2gnlShlefBrably 0.1 - 2.5
w% |f polyol ef i nerputhmasspoltyethyhene, wpehyprepyhene, agd & xtures
thereof are used in the flane r taraant polgner coggosition, it is

1t
preferred to al sodtRBFUGECR E5r BEKEFOERENng 6 FOGRENEABLER®aCF5 cat al yst

for progeting Caf@@hgﬁ@ﬁ@&biﬁ&rbEBﬁeﬁé@”Euk@hékﬁ@Bé,aﬁﬁk@ﬂr@% blge
pol yphosphate salt of the 1,3,5-triazine conEound can be further enhanced
P

t hrough the addi t PYFRoFOROLEESEE PEEhethet BPAXRETEohpEREAt UNARTPRI nci pl e

any other known 2guthage,rebar dagkplBy pelypedpgtehbBeesngordet! ane _
retardant conponent. Exanpl es include antinony oxides, for exanple antinony
trioxide; alkali BXPPHlfECaCOPRLYBELStor exanpl e magnesi um oxi de; ot her

metal oxides, for pgl3uRhecle!MBay-ShlheBhyZLBEyREhES, bBRY- (a-

25 methylstyrene) and copolymers of styrene or o-
methylstyrene with dienes or acryl derivatives,
such as, for example, styrene-butadiene, styrene-
acrylonitrile, styrene-alkylmethacrylate,
styrene-butadiene-alkylacrylate, styrene-maleic

30 anhydride and styrene-acrylonitrile-
methylacrylate.

4. Polyphenylene oxide and polyphenylene sulphide
and their mixtures with styrene polymers or with

polyamides.



z5 oxide and manganese oxide; netal hydroxides, for exanple nagnesiagn)gc 2002
hydr oxt de and al um ni um hydr oxi de; netal borates, for exanple hydrated or
" non- hydrated zinc borate; and phosphorus contai ni ng conpounds. Exanpl es of
phosphor us cont ai ni ng conpounds are zi Rc 30 phosphat e, ammoni um phosphat e,
ammoni um pyr ophosphat e, anmoni um pol yphosphat e, et hyl ene-di am ne phosphate,
pi per azi ne phosphate, piperazine-pyrophosphate, nelam ne phosphate,
di mel am ne ghosphate, et aghaes a¥£99Q88993ﬁep09¥é9h9fge pooyebeLes
di cyanodi anm de 35 phosphate and/or urea phos Phosphonat es and 23D
E C 2002 - io phe@éhﬁ@éngtedseaanwatbotQémygeu hy@epxy conPens @Ry vary
within wide |imtgy ng QB&'Lde8$E HQ 8xggegrgg§tggntent of the
triazine derlvatlve po phosphat e 8 yner conposition may further
contain the otherpe&yuenavynaddstomeShefothexanpsewslhba$|Zhesr rel ease
agents, JIOM/agené§ ggg sants, colorants and/or pignents, in anounts
that are generall y-applicable. The additive content of the pol yner
conpositions.is QEDEyamhﬁesehadtedpbmyam$dee ﬂbalveﬁefSOmdd$amédeproperties
remain wWithin acceﬁgaﬁ é ? th @ h of course, vary with the
pol ymer conpositi 8 d“Bhe°T Eﬁd@&lgﬁpFF APFO FST. Pol ymer conpositions
according to the ameﬁeahrbaxgm&boac@a@ be ﬁh@pabgdeugbﬂalﬁgst i 5
conventi onal techni ues |nclgglng e dr m Xin aé a nunber of
conponents in a tuROFES xSPCh 8P BReY By ﬁeﬁtlﬁglyﬁmé fre t m xer, for
exanpl ex@ Brabendgbliaiete a/%IngVQo$ce¢9/esVng¢e4/69rsspsefevably, a
tw n-screw extruder, 2o The various conponents of the poly conposition
of the invention Eﬁﬁyﬁglﬂéd19098?H¥PmFﬁ?o1?heaFﬁWBEPCoPOEHéméQFFuder or can

be fed into the exhkddebnshAghYophtit S4¥BneaBbLAAt hanpikhkrewah a plurality
of inlets. If glass _fiber reinforcement is to 2s be_included in the

conposi tion, addi R§l¥RBigessprePpErd faorhBe¥aRpEsYLPBR HEaMABSt hr oat of
the extruder is poelerablyauobdedctep Bkﬁbﬁhéeaghésﬁnﬁ'BEE1Bh§§&§Qe

number of the conponents, for exanple colorants stabilizers, her
addi ti v&s, can beaadééésﬁém@ﬁea§om9dﬂﬁ#€¢ra§0§ RE3TBLBaPEAY - ?hé ﬂesultlng
pol ymer CO”pos't'QQl CR G mREH %%%dtbQEPh@h¥§5h§H¥ oboly-m-

sem - manuf act ur es an products |ng a valiety of technlques known to

one skilled in th@hgﬁwleﬂ@r1@@@hﬁb@1ﬁmld@t|on nol di ng. 35 The invention
will be el ugl dategy @ter% JePiFeld ¢02n allarb8kieRCE LRS! Bagl Of | owi ng

exanpl es: Cbnparatlv exanpl e:
dialcohols and/or from hydroxycarboxylic acids or

20 the corresponding lactones such as polyethylene
terephthalate, polybutylene terephthalate, poly-
1l,4-dimethylol cyclohexane terephthalate and

polyhydroxybenzoates.
8. Thermosetting resins including, for example,
25 unsaturated polyesters, saturated polyesters,

alkyd resins, polyacrylate or polyether or
compositions containing one or more of these
polymers and a crosslinking agent.
If reinforcing materials are used in a
30 polymer composition according to the invention, their
content may vary within wide limits depending in large
part on the the desired or necessary level of one or
more mechanical properties, as well as aesthetic,
manufacturing, or economic considerations. In general,

35 however, the amount of reinforcing materials will be



A 50-liter reactor equipped with a stirrer s was charged with 29. 24 DLEEJQUZ
pure water. Wiile stirring, 8.619 kg of roomtenperature orthophosphoric
“acid (85 wt% H3P04). Due to the exotherm c reaction the tenperature of the
di l uted phosphoric acid solution rose; &and was kept at 50C for 10 m nutes.
VWhile still to stirring, 9.419 kg of nelam ne was then slowy added (to
prevent lunp formation) to the solution. After the nelam ne had been added,
t he react or betessur & wasl reduwedd and hved eredeatlsy i heteeed 150 evaporate
t he water and tain.a product, noi st ur.e content 0 15 | ess than 0.1
w5 " The r B P b anite TaH s srias FRts TR LB B & Tafks t hen

heated to atll'l%W@QfoQip”cﬁ AhhoRE iand-caIFeRictieg matt@ﬂ%mmsnt@hp@syphowhate
havi ng an MP ratio of 0.94. A 10 V\t%%gueous slurry of the resultlng

mel ami ne polSPEh GRS 2 BLe2 25¢ AYaPra PASCeLd bersi” o ATANCS e consi sting

of 25 wt &6 off it e @ AdNGATRIANMNSRY Y RROTRARY Ba tdd i %t@frng iss fiber
(PPG 3545 from PPG I ndustries) and 55 Wt % of pol yam de 6.6 (Durethan A31

from Bayer) Lgr mlan@%ﬁvﬁmeﬁlﬁszilﬁegﬁaﬁmeawefﬁé@te%ars were then
prepared fromthe resul trhRg FaLAULRALG ARG T g@tgghl QWi @gepr operties

determ ned: Flanme retardancy: V-1 according to UL-94 VI 6 M Tensile
strength: 129 cmﬂttﬁtcﬁ g itto afse 9238 %tal@ﬂgatel mwmonmdeatan be5%
according tQ, ché%f Iﬂ%t Suna’ accordi ng to 1 SO
179- 1E- Al U Nbﬁ‘u% 5 of eI ast iCi ts;érhdl 2 L émngVJtéByk{%o 527. 3DEC

2002 - 12 Ays@ditdria eddiegt doqui pybed f\ﬂaatrrte aesiindagrt ,was char ged Wi th
29.25 1 of s [ il e stirri erature
or t hophosphor %l\é%l (l{%\@s s%—%%%a@g%a%g% ?‘81 %[BO %e@r) Due to the

exot herm c rog:a:otdrmillyhetrt erquétiatatrieoro fwittthe adldamtaéc_Jrspthﬁ:pinmmmgam d solution
rose and it vva g?at 50Cf 10 m.n Wi |l e stlllr?gtirrin 12. 245 kg
of el am ne \ﬁf rﬂ%%%? a (?e(rteéragt'e élﬁt gr&ﬁfnrc& iaorﬂafr ‘er the

~. 0 nel am nefdmdrtgeejm@dﬁndi tvhiec It eac twalt Henes surca tsdy steduetcd awer ed and

the terrqgr ature nNer & asede 0 evelt%ortate t.he gat er _and obtain a product with
a noisture é)ohsté‘r}ﬁ f*9 esEG% M PP &S es@ Ty nel ani ne phosphat e,
havi ng an Mplalrwhcmmtath ot wittheyutheaided ithgy aHeerfflamat ure of 310C and

converted int ne pol yphosphat haV| an MP.ratio of 1.26. A 10 wt%
aqueous_ sl ur re&atﬁdatn:?e RFp"tvjt:p aﬁrﬁt&ﬁ tef NSHPGHEMSST than 5. A mixture
consi sting @‘ongii;smttozbdﬁ t he 20 resul ting rrel am ne pol yphosphate accordi ng

to the present invention, 20 wt % of g%@ss fi ber %PEG 3545 from PPG
| ndustries) and 55 w % & nygRFEode SEPELEDGES: RER KBPYEr &7 Bayer) pr epar ed

and ext budecfea.sa@ﬁr@mﬂ@tﬂan&s M rddht RRIIBR oFomRsSiddidiziRfepared in
t he z5 corrparatl ve exag%pol test bars were then nmade fromthe granul ate and

the fol l ow 5§ My Afe IMideshdP W accor di ng

to UL-94 Vprl@nta?@ dcﬁ‘ritﬁjslle:fdrf %rwtét cakrdriViia @G el Hdagpdund SQrte
el ongati on at break: 1% according to I SO 527 30 Char py notch i npact

val ue: 48 Kf/%%ljﬁﬁﬂt%iq'scsof??ﬁ@-p% BSast9RAY: 12 GPa
accordi ng t@ds3@H2Mmelamine resins, alkyd resins, allyl resins,

25 unsaturated polyester resins, silicon resins, urethane
resins, acrylate resins, starch, glucose, and compounds
with at least two hydroxy groups. Examples of compounds
with at least two hydroxy groups include various
alcohols such as pentaerythritol, dipentaerythritol,

30 tripentaerythritol, and mixtures thereof. The
concentration of such carbon-forming compounds in the
polymer composition is typically less than 20 wt%, and
preferably between 5 and 15 wt%.

A variety of catalysts may also be

35 incorporated to promote carbon formation. These
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conpound, characterized in that the nunber average degree of condensation n
“is higher than 20, with the nelam ne content anmounting to nore than 1.1
nol e of mnel am ne per nole of phosphorus atom and that the pH of a 100
slurry of the salt in water is higher than or equal to 5. 2. Pol yphosphate
salt according to claim1, characterized in that the nunber average degree

of condensatabalyists bhghedel hantdp. aBia Pohyphosphate sal tusfsaic
1,3,5-triazine coqgoqu, characterized_in that the nelam ne content is
hi gher than®319: noPERLGY AETdAnPHedperofobengstenoehhbr dsmaEat 04d: Process

for the prepareti n eintbrinel yanasRtahessephaicd dnd/ort 1£azi ne conmpound
wi th a nunber average degree of condensation n that is _higher than 20 by

converting @iFes; sMekphzPALtEofpobinBIRF i BFiAOPRBSPROFRPEAREYd at room
tenper atur e5i a0 thee phosebebe ehat B dadedLtias! BsasgAPeUndsrater which

this salt is converted into ;he pol yphosphate o rvazine
conpound vié @owbiermfcidearidns. of. tvngebss witbrdi mgtadlelidi arg,

characteriz | ey ph 1 h 5 | azi ogpound is
converted iﬁggégs%§?§p%gsggagéﬂgigﬁhgéi?S?gi?%Fagéﬁégéoﬁggﬁn%pat a
t enper at ur emétgheépoidhancbr aegaalicon300phéspProgssandctondshgnt o cl ai ms 5,

char act 1! 28! Bpkit LpeaabRORe! falh HHouhe %51 LoLeTbOREITROMRY |3
t enper atour eihi ghrerdhay Or lequél wtd, 340 prEfePabtess. aceokdbngtto cl ai ns
4-6, characterized in tPgtpglyolefins such as polyethylene,
polypropylene, or mixtures thereof are used in the
flame retardant polymer composition, it is preferred to
also include a carbon-forming compound and/or a
15 catalyst for promoting carbon formation.

The flame retardant action of the
polyphosphate salt of the 1,3,5-triazine compound can
be further enhanced through the addition of a second
flame retardant component. In principle any other known

20 flame retafdant may be used as the second flame
retardant component. Examples include antimony oxides,
for example antimony trioxide; alkali earth metal
oxides, for example magnesium oxide; other metal
oxides, for example alumina, silica, zinc oxide, iron

25 oxide and manganese oxide; metal hydroxides, for
example magnesium hydroxide and aluminium hydroxide;
metal borates, for example hydrated or non-hydrated
zinc borate; and phosphorus containing compounds.
Examples of phosphorus containing compounds are zinc

30 phosphate, ammonium phosphate, ammonium pyrophosphate,
ammonium polyphosphate, ethylene-diamine phosphate,
piperazine phosphate, piperazine-pyrophosphate,
melamine phosphate, dimelamine phosphate, melamine
pyrophosphate, guanidine phosphate, dicyanodiamide

35 phosphate and/or urea phosphate. Phosphonates and
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35 The 1nvent10n will be elucidated with
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temperature of the diluted phosphoric acid solution
rose, and was kept at 50°C for 10 minutes. While still
10 stirring, 9.419 kg of melamine was then slowly added
(to prevent lump formation) to the solution. After the
melamine had been added, the reactor pressure was
reduced and the temperature increased to evaporate the
water and obtain a product with a moisture content of
15 less than 0.1 wt%. The resulting melamine phosphate,
with an M/P ratio of 1.0, was then heated to a
temperature of 310°C and converted into melamine
polyphosphate having an M/P ratio of 0.94. A 10 wt%
aqueous slurry of the resulting melamine polyphosphate
20 at 25°C had a pH less than 5.
A mixture consisting of 25 wt% of the
resulting melamine polyphosphate, 20 wt% of glass fiber
(PPG 3545 from PPG Industries) and 55 wt% of polyamide
6.6 (Durethan A31 from Bayer) prepared and extruded as
25 a granulate. Test bars were then prepared from the
resulting granulate and the following properties
determined:
Flame retardancy: V-1 according to UL-94 VB 1.6 mm.
Tensile strength: 140 MPa according to ISO 527
30 Elongation at break: 1.5% according to ISO 527

Charpy notch impact value: 37 KJ/m2 according to ISO
179-1E-A/U
Modulus of elasticity: 11 GPa according to ISO 527.
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While still stirring, 12.245 kg of melamine was then
slowly added (to prevent lump formation). After the
10 melamine had been added, the reactor pressure was
reduced lowered and the temperature increased to
evaporate the water and obtain a product with a
moisture content of less than 0.1 wt%. The resulting
melamine phosphate, having an M/P ratio of 1.3, was
15 then heated to a temperature of 310°C and converted into
melamine polyphosphate having an M/P ratio of 1.26. A
10 wt% aqueous slurry of the polyphosphate salt had a
pH greater than 5.
A mixture consisting of 25 wt% of the
20 resulting melamine polyphosphate according to the
present invention, 20 wt% of glass fiber (PPG 3545 from
PPG Industries) and 55 wt% of polyamide 6.6 (Durethan
A31 from Bayer) prepared and extruded as a granulate.
As with the polymer composition prepared in the
25 comparative example, test bars were then made from the
granulate and the following properties were determined:
Flame retardancy: V-0 according to UL-94 VB 1.6 mm.
tensile strength: 153 MPa according to ISO 527
elongation at break: 2.1% according to ISO 527

30 Charpy notch impact value: 48 KJ/m2 according to ISO
179-1E-A/U
modulus of elasticity: 12 GPa according to IS0 527
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condensation n is higher than 20, with the melamine
content amounting to more than 1.1 mole of melamine per
mole of phosphorus atom and that the pH of a 10% slurry
of the salt in water is higher than or equal to 5.
2. Polyphosphate salt according to claim 1, characterized
in that the number average degree of condensation n is
higher than 40.
3. Polyphosphate salt of a 1,3,5-triazine compound,
characterized in that the melamine content is higher
than 1.2 moles of melamine per mole of phosphorus atom.
4. Process for the preparation of the polyphosphate salt of
a 1,3,5-triazine compound with a number average degree
of condensation n that is higher than 20 by convexting a
1,3,5-triazine compound with orthophosphoric acid at
room temperature into the phosphate of the 1,3,5-
triazine compound, after which this salt is converted
into the polyphosphate of the 1,3,5-triazine compound
via a thermal treatment.
5. Process according to claim 4, characterized in that the
phosphate of the 1,3,5-triazine compound is converted
into a polyphosphate of the 1,3,5-triazine compound at a
temperature higher than or equal to 300°C.
6. Process according to claims 5, characterized in that the
phosphate of the 1,3,5-triazine compound is converted
into the polyphosphate of the 1,3,5-triazine compound at
a temperature higher than or equal to 310 °C.

7. Process according to claims 4-6, characterized in that a
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obtained.

8. Flame retardant polymer composition, characterized in
that the polyphosphate of a 1,3,5-triazine compound with
a number average degree of condensation of higher than
20, with the melamine content amounting to more than 1.1
mole of melamine per mole of phosphorous atom and that
the bH of a 10% slurry of the salt in water is higher
than or equal to 5, is used as flame retardant
component.

9. Flame retardant polymer composition according to claim
8, characterized in that melamine, melam, melem, melon
or mixtures of these are used as 1,3,5-triazine
compounds.

10. Flame retardant polymer composition according to claim

9, characterized in that melamine is used as 1,3,5-

triazine compound.



