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The invention relates to a salt of a nelam ne condensati on product gndJy ? DM
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first step melamine and a catalyst are used to form a sait of melam and the relevant

catalyst. From this salt almost pure melam is to be obtained in a number of subsequent

20  steps. Known catalysts mentioned in the literature are zinc chloride and sulphonic acids
such as paratoluene sulphonic acid.

The object of the invention is to obtain a flame retardant on the basis
of a melamine condensation product and a phosphorus-containing compound which
can be prepared in an economic way in a single process step. In particular the object of

25 the invention is to obtain a flame retardant on the basis of melam and a phosphorus-
containing compound which can be prepared in an economic way in one single process
step.

It has been found that this object is attained by preparing a
phosphorus-containing salt of a melamine condensation product and a phosphorus-

30  containing acid while using a monobasic phosphorus-containing acid as the

phosphorus-containing acid. Melam is preferably used as the melamine condensation
product.

Monobasic phosphorus-containing acids that are applicable in the
present invention are compounds that contain at least a phosphoric acid, phosphonic
35  acid or phosphinic acid group possessing only one acid equivalent.
Examples of phosphoric acid, phosphonic acid or phosphinic acid
groups that possess only one acid equivalent are phosphate aster groups that can be




product. Monobasi ¢ phosphorus-contai ning acids that are applicable in the
present invention are conpounds that contain at | east a phosphoric a%iFdULZML
phosphoni ¢ 35 acid or phosphinic acid_g{oup possessi ng only one acid
equi val ent. Exanpl es of phosphoric aci'd,” phosphonic acid or phosphinic acid
groups that possess only one acid equival ent are phosphate ester groups
that can be , i J UL 2004 2 5 10 represented by the general formula (1),
al kyl phosphonic acid esters that can be represented by the general
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substituents. Preferably conpounds are used that contain groups according
to formula (11) and/or formula (l111). Exanples of suitable phosphinic

aci ds & cofR|OgRI®)-P{=0f-0Hul a (111) are ethylnethgjphosphinic aci d,
di et hyl phosphi ni ¢ aci d, diethyl phosphinic acid, a Substituted or

non- substituted 1-hydroxydi hydrophosphol oxi de, a substituted or
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D phosphinic acids are conmpounds with two phosphinic acid groups. Exanpl es
of suitable phosphonic acid esters according to formula (I1) are the

met hyl , et RyR,PEEO)-OHOPY! ester 20 of nethyiphosph@ﬁic acid. The

phosphor us-contai ning salt of the nonobasic phosphbrius- containing acid and
t he ni(}ogen-containing conpound conprises at |east 50-95 nol % of a
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Preferably compounds are used that contain groups according to
formula (i1) and/or formula (}t1). Examples of suitable phosphinic acids according to

15 formula (1It) are ethylmethyiphosphinic acid, diethylphosphinic acid, diethylphosphinic
acid, a substituted or non-substituted 1-hydroxydihydrophospholoxide, a substituted or
non-substituted 1-hydroxyphospholane oxide and diphosphinic acids. Diphosphinic
acids are compounds with two phosphinic acid groups. Examples of suitable
phosphonic acid esters according to formula (1) are the methyl, ethyl and propyt ester

20  of methylphosphonic acid.

The phosphorus-containing salt of the monobasic phosphorus-
containing acid and the nitrogen-containing compound comprises at least 50-95 mol%
of a melamine condensation product, in particular melam.

In EP-A-363,321 a melamine phosphonate or dimelamine

25 phosphonate is described and applied as a flame retardant in polymer compositions.
The disadvantage of these salts is that it contains melamine, which can sublime during
processing into polymer compositions. The method of preparing these salts stated in
EP-A-363,321 is not applicable to condensation products of melamine, such as melam,
due to the poor solubility of these in water.

30 Applicant has aiso found that the preparation of the phosphorus-
containing salt of a melamine condensation product, in particular melam, can be
carried out simply by heating a triazine compound and the moncbasic phosphorus-
containing acid together to a temperature between 250 and 400°C, preferably between
280°C and 350°C. Suitable triazine compounds are melamine, ammeline and

35  ammelide or mixtures of these. Preferably melamine is used. Impurities such as urea,




The di sadvantage of these salts is that it contains nelam ne, which can
‘subline during processing into polyner conpositions. The nethod of 2¢ JUL 2004
preparing these salts stated in EP-A-363,321 is not applicable to
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solubility of these in water. 30 Applicant has also found that the
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conpound.  whether or not in the form of a phosphorus-containing salt can be formed during the
reaction. It is also possible for a small part of the monobasic phosphorus-containing
acid to be converted to an anhydride compound.

20 If desired the phosphorus-containing salt of the mefamine
condensation product, in particular melam, can be treated further. This further
treatment is preferably scrubbing with water so that a part of the melamine and/or other
water-soluble components dissolve and are removed from the phosphorus-containing
salt of the melamine condensation product.

25 Applicant has also found that the phosphorus-containing salt of
melam according to the invention brings about flame retardancy of polymer
compositions.

The polymer composition then comprises, besides the phosphorus-
containing salt of the melamine condensation product, in particular melam, at least a

30 polymer. In addition it can comprise reinforcing agents and/or fillers and/or compounds
having a synergistic effect for the phosphorus-containing sait of melam can contain
compounds and/or flame-retardant components other than those according to the
invention. Also the usual additives can further be present, such as for example heat
and UV stabilizers, release agents, flow-promoting agents, plasticisers, lubricants,

35  dispersing agents, dyestutfs and/or pigments, in quantities that are generally applicable
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polybutylene terephthalate being specially preferred, or with polyamides such as nylon-6, nylon
6,6 or nylon 4.6.

i reinforcing agents andor fillers are used in the polymer composition, the
content of these can vary between broad limits and this content is determined in part by the level
of mechanical properties that one wants to attain. In general the reinforcing agents content will
amount to no more than 50 wi.% of the total polymer composition. Preferably a reinforced
polymer composition will contain 5-50 wt.% reinforcing agents, more preferably 15-45 wt.%.
Examples of reinforcing agents are mica, ciay, talc, glass fibres, aramid fibres and carbon fibres.
Difierent reinforcing agents can be combined. However, glass fibres are preferred.

The flame-retardant property of the polymer composition can be
strengthened by the presence of a compound that has synergistic effects for the
phosphorus-containing salt of melam. As a consequence the content of the phosphorus-
containing salt of melam according to the invention can generally be chosen lower. An
example of a compound with a synergistic effect is a char-forming compound, whether or not
n combination with a catalyst promoting the formation of char. As char-forming compounds
in principle all known substances are eligible that can strengthen the flame-retardant
properties of flame-retardant polymer compositions
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comprises one or more other flame-retardant components. As flame-retardant component in
principle all known flame retardants are eligible. Examples of these are antimony oxides,
such as for example antimony trioxide, in combination with halogen compounds; alkaline-
earth metal oxides, for example zinc oxide, magnesium oxide: other metal oxides, for
example alumina, silica, iron oxide and manganese oxide; metal hydroxides, for example
magnesium hydroxide and aluminium hydroxide; nano composites; clay such as for example
montmorillonite clay and kaolin clay, treated clay such as clay treated with primary
ammonium compounds or with quaternary ammonium compounds or with melamine or with
phosphorus-containing compounds; silicon-containing compounds such as for example
silicates, organosilicon compounds, aromatic organosilicon compounds and silanes; metal
borates, for example hydrated or non-hydrated zinc borate: sulphur-containing compounds
such as for example zinc sulphide, ammonium sulphate, ammonium sulphamate and
melamine sulphate; phosphorus-containing compounds such as for example phosphates,
phosphonates, phosphinates, phosphines, phosphine oxides and phosphites. Examples of
phosphates are aromatic orthophosphate esters such as for example tris
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20 Hostaflam OP550® (Clariant), Hostaftam OP910® (Clariant) and Cyagard RF 1204®,
Cyagard RF 1241® and Cyagard RF 1243® (Cyagard are products of Cytec Industries).
Preterably phosphates, phosphinates and/or phosphonates are used as the
phosphorus-containing compound. The content of phosphorus-containing compound
can vary between 0 wt.% and 25 wt.% of the total of the flame-retardant mixture.
25 Other known compounds present in flame-retardant compositions,
such as the antidrip agent polytetrafluorethylene, can also be present.
The content of other flame-retardant components used in the polymer
composition can vary between broad limits but in general is not more than the content
of phosphorus-containing salt of melam.
30 The polymer composition according to the invention can be prepared
using the conventional techniques that are known in themselves, by for example dry-
mixing all or a number of components in a tumbler mixer, followed by meiting in a melt
mixer, for example a Brabender mixer or a single- or twin-screw extruder or a kneader.
Preferably a twin-screw extruder is used.

35 The different components of the polymer composition can be metered
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Example 2
A 4 litre reactor is charged with a mixture of 400 g melamine and 175
g methyimethylphosphonic acid (CH3-) (CH,0-)P(=0)-OH). The reactor is heated to
23 290°C in two hours. The ammonia formed is removed by means of a nitrogen gas flow.
The reaction mixture is heated for another hour, after which the product is cooled off.
According to HPLC analysis the product contains 66 wt.% metam and 2 wt.%
melamine. According to elementary analysis the phosphorus content of the product is 9
wt.%, which corresponds to a methylmethylphosphonic acid content of 0.5.10% mol%,
30
Example 3
A co-rotating twin-screw extruder (Werner & Pfliderer, type ZSK
30/33) was fed with: 45 parts of polybutylene terephthalate, 30 parts of glass fibre, 25
parts of the product of example 1. The barrel temperature was set to 250°C and the
35  screw speed to 200 revolutions per minute. From the compounds obtained test rods




together to the throat of the extruder. They can be also netered to thE{JULZWL
extruder at different places. A nunber of the conponents that may be

present, such as for exanple dyestuffs, stabilizers, the flame-retardant
conposition, conmpounds with a synergistic effect for the triazine flane
retardant and/or other flame-retardant 5 conponents, can be added to the
polymer for exanple in the formof a nasterbatch. The flane-retardant

pol ymer conposition according to the invention can be processed with

t echni ques known to one skill ed i nafeRDED PAGE'g exanpl e injection
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Example §

A co-rotating twin-screw extruder (Wemer & Pfleiderer, type ZSK 3(0/33) was
fed with: 45 parts of polybutylene terephthalate, 30 parts of glass fibre, 8 parts of aluminium
ethyimethylphosphinate, 17 parts of the product of example 1. The barrel temperature was set to
250°C and the screw speed to 200 revolutions per minute. From the compounds obtained test
bars with a thickness of 1.6 mm were made. A set of test bars was made which was subjected to
the ULS4 fire test. The fire behaviour classification is VO. The E-modulus of the test bars was
10.3 MPa and the elongation at failure in each case was 2.1% (ISO 527/1).

Example &

A small-scale mini-extruder (self-built) was fed with: 75 parts of polybutylene
terephthalate and 25 parts of the product of example 2. The barrel temperature was set to 270°C
and the screw speed to 100 revolutions per minute, From the compounds obtained test bars with
a thickness of 2.0 mm were made. A set of test specimens was made which was subjected to the
ULS4 fire test. The fire behaviour classification is VO.




paris of the product of exanple 1. The barrel tenperature was set to Zgg%m 2004
and the 35 screw speed to 200 revol utions per mnute. Fromthe conpoun
obtained test rods .-{JUL 2004 AMENDED PAGE 8 with a thickness of 1.6 mm

were made. A set of test bars was made -#hi ch was subjected to the UL94

fire test. The fire behaviour classification was VO The E-nodul us of the

test bars was 10.0 MPa and the elongation at failure in each case was 2. 0%
(1'SO 527/1). Exam 4 A co-rotating tw n-screw extruder (Werner & Pfleiderer,
type ZSK 30Bxiptgas fed with: 45 parts of pol ybutylene terephthalate, 30
parts of glass fibre, 8 parts of Antibiaze(r)1045 (Al bright&Q son)-and 17
parts of the product ofAmmemnlmwr(sdi-bmiWhﬁm TEpatebf to 25000

and the scrgolanigss dnd 2@& t he conpounds
obt ai ned t est %Srs with a thi cb Iess OPP%;%‘}WV\&% Qr]]éempprgg{reypspgtst
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fed with: 45 parts of pol ybutyl ene terephthalate, 30 parts o ass bre
8 parts of alum nium ethyl nethyl phosphinate, 17 parts of the product of
exanple 1. The barrel tenperature was set to 2500C and the screw speed to
200 revol utions per mnute. Fromthe conmpounds obtained test bars with a
t hi ckness of 1.6 nmwere made. A set of test bars was nmade which was
subjected to the UL94 fire test The fire behaviour classification is VO
The E-nodulus of the test bars was 10.3 MPa and the elongation at failure
in each case was 2.1% (1 SO 527/1). Exanple 6 A small-scal e m ni-extruder
(self-built) was fed with: 75 parts of polybutylene terephthalate and 25
parts of the product of exanple 2. The barrel tenperature was set to 270'C
and the screw speed to 100 revolutions per mnute. Fromthe conpounds
obtained test bars with a thickness of 2.0 mmwere made. A set of test
speci nrens was nmade whi ch was subjected to the UL94 fire test. The fire
behavi our classificationis VO :)--1 JUL 2004 9 A snall-scale

m ni -extruder (self-built) was fed with: 75 parts of




pol yam de-B and 25 parts of the product of exanple 2. The barrel JUL 2004
tenperature was set to 270C and the screw speed to 100 revol utions Sér

m nute. Fromthe conmpounds 5 obtained test bars with a thickness of 2.0 mm
were made. A set of test specinmens was-jpade which was subjected to the

UL94 fire test. The fire behaviour classification is VO JUL 2004 -10

Clains 1. Salt of a nelam ne condensation product and a
phosphorus-cont ai ni ng acid, characterised in that a phosphinic acid is the
phosphorus-containing acid. 2. Salt according to claim1l, characterised in
that nelagihg the nelamine condensation product. 3. A polyner conposition
conprising a salt of a nelam ne condensation . product and atEGPs hi ni c

acid. 4. Mot Badl of armelanipe seRASNSHIPNROFUBRIAHAANGSPRBMSEFM It of a

mel am ne Coﬁgﬂnﬁﬁéﬂa%fbr%reﬁqmﬁat £ PR SHHIRE Iagklisithe Phasphotus-contaimiragd a
nmonobasi ¢ phosphorus-containing acid are heated together to a tenperature
bet ween 250@G@hd 400C. 5. Method according to claim4, characterised in

that the tenperature_is between 280C and, .3 .6, _Method_acc ing to
claim 4, chabadtascpEting it%C‘taHHtLﬁEFE?rﬁt‘?fés,eddﬂﬁ%ﬁi 'H@Iar%ﬂﬁj&%rm (fiy {ni%de are used
as the triazigpRd&msadwptedudt. Method according to claim6, characterised in
that nelamne Is used as the triazine conpound. 8. Method according to

clai ms 4- 73 @hgslaice bbAfdsitiontdomtprisieg bsalted @ mklarpihesjsindensatien d esters or
phosphi ni c a%'rgduaﬁ atnGea Sﬁgsopm%h%cm?osphor us- containing acid.

4. Method for the preparation of a phosphorus-containing salt of a melamine
condensation product, characterised in that a triazine and a monobasic
phosphorus-containing acid are heated together to a temperature between
250°C and 400°C.

5. Method according to claim 4, characterised in that the temperature is
between 280°C and 350°C.

6. Method according to claim 4, characterised in that melamine, ammeline
andfor ammelide are used as the triazine compounds.

7. Method according to claim 6, characterised in that melamine is used as the
triazine compound.

8. Method according to claims 4-7, characterised in that use is made of
phosphonic acid esters or phosphinic acid as the monobasic phosphorus-
containing acid.




