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(57) Abstract

Self-extinguishing thermoplastic polymeric compositions comprising a phosphorus derivative and condensation com-
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1,3,5- triazine, having general formula (I), with aldehydes, preferably formaldehyde.
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"SELF-EXTINGUISHING POLYMERIC COMPOSITIONS"

The present invention relates to self-
extinguishing polymeric compositions either based on
thermoplastic polymers or on polymers endowed with
elastomeric properties, jn particutar olefinic polymers
or copolymers, containing aminoplastic resins in
combination with ammonium or amine phosphates and/or
phosphonates.

In the art several solutions are known in order to
reduce or eliminate combustibility of polymers. Some of
such solutions are based on the use of metal compounds,
in particular compounds of antimony, bismuth or
arsenic, in combination with partially halogenated,
thermally unstable organic compounds, such as
chlorinated paraffinic waxes. '

Other solutions are based on the use of substances
capable of causing intumescence. The formutations of
intumescent type are generally constituted by the
polymer and at Least three main additives: one
essentially phosphorus containing additive, whose
purpose is of forming, during the combustion, a semi-
solid, impermeable glassy layer essentially constituted

by polyphosphoric acid, and of initiating the process

of intumescence formation; a second, nitrogen
containing, additive, which performs the task of
foaming agent; and a third, carbon containing,

additive, which acts as 3 carbon donor, in order O
form an insulating, cellular carbonaceous Llayer (char)

between the polymer and the flame.

Exampltes of this type of intumescent formulations
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are those as reported in the following patents: u.S.

patent 3,810,862 (Phillips Petroleum Co.), based on

melamine, pentaerythritoL and ammonium polyphosphate,

u.s. patent 4,727,102 (Vamp S.r-L), based on melamine

cyanurate, 3 hydroxyakaL derivative of jsocyanuric

acid and ammonium poLyphosphate, and pubLished patent

application Wo 85/05626 (plascoat U.K. Limited), based

on various phosphorus and nitrogen compounds among

which, in particular, a combination of melamine

phosphate, pentaerythritoL and ammonium poLyphosphate
may be cited.

In more recent formulations, together with the use

of an organic or jnorganic phosphorus compound, 3

nitrogen containing organic compound Was used, in

general an aminoplastic resin obtained by means of the

condensation of urea, melamine or dicyandiamide with

formaldehyde.

gxamples of double additive formulations are those

as reported in U.S. patent 4,504,610 (Montedison

S.p.A.), based on oLigomeric derivatives of 1,3,5-

triazine and ammonium poLyphosphate, and European

patent 14,463 (Montedison s.p.A.), based on organic

compounds salected from benznguanamine and reaction

products of aldehydes with various nitrogen-containing

cyclic compounds, jn particular benznguanamine-

formaldehyde copolymers, and ammonium poLyphosphate.

calf-extinguishing compositions can also be

obtai 4 by using single component additives,

containing both nitrogen and phosphorus in their

organic molecule, 2S disclosed in U.S. patent 4,201,705
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(Borg-Warner Corp.J.

These flame retardant, intumescent systems endow
the polymer which contains them Wwith the property of
giving rise to the formation of a carbonaceous residue
following a fire or the application of a flame. This
type of flame retardant systems display a number of
advantages: absence of phenomena of corrosion in the
machinery on which polymers ére processed; Llower smoke
emission than as of those systems which contain metal
compounds and halogenated hydrocarbons; and, above all,
the possibility of endowing the polymers with
satisfactory flame retardant properties with a smaller
amount of total additive, and, therefore, without an
excessive decay in mechanical properties of the same

polymers.

The present Applicant has found now that excellent
characteristics of self-extinguishment can be given to
the polymers by means of the use of a novel class of
simple structure aminoplastic resins obtained from the
polycondensation with aldehydes, preferably
formaldehyde, of polyaminic compositions essentially
constituted by derivatives of 2,4,6-triamino-1,3,5-
triazine, modified with 2 suitable substituent selected
from those disclosed in the following.

As mentioned above, in the art (European patent EP
14 ,463) reaction products of aldehydes wWwith various
nitrogenous cyclic compounds are known which <can be
used, together with ammonium phosphate, for self-
extinguishing compositions in various polymeric

matrices, in particular polyotefins.
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Although such compounds, such as, for example,
ethyLeneurea-formaLdehyde copolymer, display 3 good
activity as flame retardant agents, they supply the

polymeric compositions which contain them with a

5 Limited heat stability both during their processing

steps (extrusion and moulding) and to thermooxidation,

and furthermore require, in order to perform their

action, 2 rather high contedt of phosphorus containing

co-additive.

10 Other compounds, such as, e.9., melamine-

formaldehyde copolymer, result to be unable to endow

the above said polymers with seLf-extinguishing

characteristics.

Also the use of mixed compougds, such as, ©-9-/,

15 ethyLeneurea-meLamine-formaLdehyde terpolymer, is not

enough in order to cause the poLymeric compositions toO

reach satisfactory values of heat stability, although

jt contributes 1o improve it.

on the contrary, the additives according to the

20 present invention, besides requiring a smaller content

of phosphorus containing co-additive, make it possible

polymeric compositions to pe obtained which are endowed

with good thermal stabijlity both to thermooxidation and

during the polymer processing step, thus making it

25 possiblte the compounding process to pe carried out at

higher temperatures than as allowed by the aminoplastic

resins known ¢rom the prior art.

Besides showing good stability to heating, thus

retaining a high activity as flame retardants 3lso

0 after undergoing the .high temperature fabrication
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processes of the polymeric compositions which contain
them, said additives display a complete water
insolubility.

Finally, the polymeric compositions according to
the present invention display the advantage that they,
in the case of a fire, give rise to a very moderate and
non obscuring smoke emission.

Therefore, the subjeft matter of the present
invention are the self-extinguishing compositions
comprising:

(a) from 91 to 40 parts Dy weight of a thermoplastic

polymer, or of a polymer endowed with elastomeric
properties;

(b) from 6 to 33, preferably from 8 to 30, wparts by
weight of one or more ammonidﬁ or amine phosphate
and/or phosphonates;

(¢) from 3 to 27, preferably from 4L to 20, parts by
weight of one or more aminoplastic resin(s),
obtained by means of the polymerization of 2
mixture comprising:

(1) from O to 50 parts by weight of one or more
polyaminic derivatives;

(2) from SO to 100 parts by weight of one or more
derivatives of 2,4,6-triaminc-],B,S—triazine

having the general formula (I):
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with formaldehyde or 3 mixture of formaldehyde and

an aldehyde having the general formula (I1):
R4 -CHO (113

wherein the aldehyde having -the general formula

(1I1) can be present in an amount of up to 20% by

mol, and wherein :

the radicals from R toO Rz, which may be the same, OF

different from each other, and may have different

meanings on each triazinic ring, are:
H; Ci-Cis alkyl; Cz-Cs atkenyl; Ce-Cis cyctoalkyl or

alkylcyctoalkyl, possibly substituted with a hydroxy or

C1-Cs hydroxyalkyt function;

—£-CaH2a—=0-Rs

Rs
/
—‘ECp HZp-::“N

N\

Rs
wherein:
m = an integer comprised within the range of from 2

to 8, preferably from 2 to 4
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p = an integer comprised within the range of from 2 to
6;

Rs = H; Cp1-Cs alkyl, preferably H or C1-Cs alkyl; C2-Cs
alkenyl; —f£-CqH2q—0-R7? wherein g is an integer
comprised within the range of from 1 to & and R7
is H or Ci=-Cs alkyl; Cg-C12z cycloalkyl or
alkylcycloalkyl;

the radicals Rg, which may be the same, or different

from each other, are:

H, Ci1-Cs alkyl; C2-Cs alkenyl; Cg~C12 cycloalkyl or

alkylcycloalkyl, Ci1-Cs hydroxyalkyl;

or the moiety:

-N
N
ijs replaced by a heterocxcLic radical Linked to the
alkyl <chain through the nitrogen atom, and possibly
containing another heterocatom preferably selected from
0, S, N;

or in the general formula (1) the moiety:

is replaced by a heterocyclic radical tinked to the
triazinic ring through the nitrogen atom, and possibly

containing another heteroatom preferably selected from
6, S, N;

a is 0 (zero) or 1;

b is 0 (zero) or an integer comprised within the range

of from 1 to 5;
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Ry is hydrogen or:

R1
/
N

')
u=—_<N <H

R2

w

and its meaning may vary within each repeating unit;

10 when b is 0 (zero), 2 is a divatent radical falling

whithin the scope of one of the following formulas:

Rs //Ra

_N:' N- (I11)
15 > <

Rs Rs

wherein the radicals Rs, which may be the same oF

different from each other, are hydrogen of C1-Cs

alkyl;
20 -N-C-CcHzr=3-N"7 (Iv)
ke hs
-N-C-CrHzr-2-31-N=7 (v)
ks hs
uheréin r is an integer comprised within the range
25 of from 2 to 14; Rs js hydrogen; C1-Cs alkyl; Cz-Ces
alkenyl; Ci1-Cs hydroxyalkyL;
H H
‘L‘(CHZ)S‘O‘(CHZ)s'&‘ (vi)
H H
30 -;-[(CHZ),-o-j;—(CHz)st- (VvIiI)
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wherein s is an integer comprised within the range

of from 2 to 5 and t is an integer comprised within

the range of from 1 to 3

ST
5 N H
H
(VIII)
Rio
H H
L /// |
10 - ‘ X N-
, (rx)
Rio R1o
wherein:
15 X is a direct C-C bond;0; S; S-S; SO SOz ; NH; NHSOz;

NHCO; N=N; CHz;
Rio is hydrogen; hydroxy; Ci1-Cs alkyl; Ci-Cs alkoxy:
CH2 NH-

-HNCHz —__ ! (x)

20 A

wherein A may be 2 saturated or unsaturated r%ng;
CH3 CH3
25 \CH3 NH-

~HN-(CHz )s =N N-(CHz )s~NH- (X11)

wherein s has the above defined meaning;

30 when, on the contrary, b is an integer comprised
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R4

js a multivalent moiety fatling within the scope of

one of the following formulas:

-N-(CHz2)s N-(CH2)s ?‘ (XIID)
&11 - | - Rit
wherein:

Ryy is hydrogen or Ci-Cs alkyl;

c is an integer comprised within the range of from

1 to 57

the indexes s, which may be the same, or aifforent

from each other, have the same meaning as de“ined

hereinabove;

[ ]
—N=——— (CHz )y ~N——— (CHz Jw =N=

le (CHz)w‘v- Ri1 (X1IV)
i

- R11-d

wherein:
Ry1 has the meaning as defined hereinabove;

W js an integer comprised within the range of from

2 to &:

d is either 1 OT 2.

is €1-Cs alkyl; cz-Cs alkenyl; Cs-C12 cycloalkyl;

Ce-Ci2 aryl, possibly substituted with one orf more

C1-C4 alkyl radicals; :-Cis aralkyl; Cg-Ci12

aralkenyl .
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According to a preferred form of practical
embodiment of the aminoptastic resins according to the
present invention, the polyaminic derivative is
selected from compounds containing the 1,3,5-triazine

. \ \ .
ring, or at lLeast one /C = 0 and/or /C = S moiety.

Also those derivatives having an asymmetrical
structure, in the sense that the radicats R, Ri1 and R2
may have different meanings on each triazinic ring,
fall within the scope of general formula (I).

Particularly preferred are those polymeric
compositions in which the (c) component is obtained by
means of polycondensation with formaldehyde or those in
Wwhich Rz and Rz, in general formula (1), are equal to
hydrogen.

preferably, the (c) component ijs selected from
polycondensates obtained by means of resinification of
the only derivatives of general formula (1).

The same self-extinguishing characteristics are
obtained by btending the polycondensation products
obtained by separately resinifying the components (1
and (2) with aldehydes.

Examples of radicals from R to Rz in general
formula (I) are:
metayl ; ethyl; propyl; isopropyl; n-butyl;
isobutyl; tert -butyl; n-pentyl; isopentyl;’ n-hexyl;
tert ~hexyl; octyl; tert -octyl; decyl; dodecyl;
octadecyl; ethenyl; propenyl; butenyl; isobutenyl;

hexenyl; octenyl; cyclohexyl; propchycLohexyL;
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butylcyclohexyl; decylcyclohexyl; hydroxycycLohexyL;

hydroxyethchycLohexyL; 2-hydroxyethyl; 2-

hydroxypropyl; I-hydroxypropyl; Z-hydroxybutyl; 4=
hydroxybutyl; 3-hydroxypentyL; 5-hydroxypentyl; 6-
hydroxyhexyl; 3-hydroxy-2,5—dimethyLhexyL; 7-
hydroxyheptyl; ?-hydruxyoctyl; 2-methoxyethyl; 2-
methoxypropyl; Z-methoxypropytl; 4L-methoxybutyl; 6-
methoxyhexyl, Y-methcxyhebfyL; 7-methoxyoctyl; 2-
ethoxyethyl; 3-ethoxypropyl; L-ethoxybutyl; 3-
propoxypropyl; 3-putoxypropyl; 4-butoxybutyl; 4-

jsobutoxybutyl; S-propoxypentyL; Z-cycLohexchxyethyL;

2-ethenyloxyethyl; 2-(N,N-dimethyLamino) ethyl; 3-(N,N-

dimethylamino) propyl; 4-(N,N—dimethyLamino) pbutyl; 5-

(N,N-dimethyLamino) pentyl; A—(N,deiethytamino) butyl;

5-(N,N-diethyLamino) pentyl; S-CN,N-diisopropyLamino)-

pentyl; 3—(N-ethyLamino) propyl; 4-(N-methylamino)-

butyl; 4-(N,N-dipropytamino) butyl; 2-(N,N-diisopropyt-

amino) rethyl; 6-(N-hexenylamino) hexyl; 2-(N-ethenyl-

amino)=~ethyl; Z-CN—cycLohexyLamino) ethyl; 2-(N-2=-hydr-

oxyethylamino) ethyl; 2-(2-hydroxyethoxy) ethyl; 2-(2-

methoxyethoxy) ethyl; 6-(N-propylamino) hexyl; and so
forth.
Examples of heterocyclic radicals which may

replace the moijety:

R1

in general formula (I) are:

az:ridine ; pyrralidine; piperidine; morpholine;

thiomorpholine; piperazine; 4—methpriperazine;A-eﬂwi-
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piperazine; Z-methpriperazine; Z,S-dimethpripera-
zine; 2,3,5,6-tetramethpriperazine; 2,2,5,5-tetrameth-
ylpiperazine; 2-ethylpiperazine; Z,S-diethytpiperazine;
and so forth.

Examples of heterocyclic radicals which may

replace the moiety:

Rs
/
-N
\
Rs
are
xziridine ; pyrrolidine; piperidine; morpnoline;
thiomorpholine; piperazine; L-methylpiperazine; b=

ethylpiperazine; and so forth.

Examples of divalent -7- radicals are those which
derive, by elimination of a hyd}ogen atom from each
aminic moiety, from the following diaminic compounds:
piperazine ; 2-methyl piperazine; 2,5-dimethyl-
piperazine ; 2,3,5,6-tetramethyL piperazine; 2-ethyl-
piperazine; 2,5-diethyl piperazine; 1,2-diaminoethane;
1,3-diaminopropane; 1,4-diaminobutane; 1,5-diamino-
pentane; 1,6-diaminohexane; 1,8-diaminooctane; 1,10~
diaminodecane; 1,12-diaminododecane; N,N-dimethyl-1,2-
diaminoethane; N-methyl-1,3-diaminopropane; N-ethyl-
1,2-diamincethane; N-isopropyl-1,2-diaminocethane; N-(2-
hydroxyethyL)-1,Z—diamincethane; N,N'-bis (2-hydroxy~
ethyL)—1,Z-diaminoethane; N-(Z-hydroxyethyL)-1,3-di-
aminopropane; N-hexenyL-1,6-diaminohexane; N N'-
diethyl-1,4-diamino-2-butene; 2,5-diamino-3-hexene; 2-
aminoethyl-ether; (2-aminocethoxy) methylether; 1,2-bis-

(2-aminoethoxy) ethane; 1,3-diaminobenzene; 1,4-d1-
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aminobenzene; Z,L—diaminotoLuene; Z,A-diaminoanisoLe;

Z,A-diaminophenol; A—aminophenyLether; 4,4'-methyLene-

dianiline; 4,4'-diaminobenzaniLide; 3-aminophenyl-

sulfone; A-aminophenyLsuLfone; L-aminophenyLsuLfoxide;

L-aminophenyLdisuLfide; 1,3-bis (aminomethyl) benzene;

1,4-bis (aminomethyl) benzene; 1,3-bis (aminomethyl) -

cyclohexane; 1,8—diamino-p-qentane; 1,4-bis (2-amino-

ethyl) piperazine; 1,4-bis (3—aminopropyl) piperazine;

1,4-bis (4-aminobutyl) piperazine; 1,4-bis-(5-amino-
pentyl) piperazine;
and so forth.

Examples of muttivatent radicals:

[

“ga—N—1—

4 |#
ETZ la

-]

are those which derive, Dby elimination of a hydrogen

atom from each reacted aminogroup, from the following
poLyaminic compounds:

bis (2-aminoethyl) amine; bis (3-aminopropyl)-

amine; bis (6—aminobutyL) amine; bis (S-aminopentyL)-

bis [2-(N-methylamino) ethyl] amine; 2-N-butyl-
bis ES-CN’methyLamino)-

amine;

bis (2-aminoethyl) amine;

propyll] amine; N-(S-aminopropyL)-1,A-diamincbutane; N-

(3-aminopropyt)-1,S-diaminopentane;
tris (Z-aminoethyL) amine; tris (3-

N—(h-aminobutyl)—

1,S-diaminopentane;

aminopbopyL) amine; tris (A-aminobuty[) amine; tris Lz-

(N-ethylamino) ethyll amine; N N'-bis (Z-aminoethyl)-

1,2-diaminoethane; N, N'-bis (3-aminopropyl)—1,3-

diaminopropane; N, N'-bis (2-aminoethyL)-1,3-
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diaminobutane; bis [2-(2-aminoethyl) aminoethyll amine;
N,N'-bis [2-(2-aminoethyl) aminoethyll-1,2-~
diaminoethane; N, N'-bis [3-(2-aminoethyl) aminopropyld-
1,2-diaminoethane; N,N,N’,N‘-tetrakis (2-aminoethyl)~
1,2-diamincethane; and so forth.

By "formaldehyde", as 'this term is used in the
instant disclosure and in the appended claims, any
forms are meant, in which formaldehyde is usually

marketed: agueous solution, metaformaldehyde,

paraformaldehyde.

Examples for R4 radical in general formula (11)
are:
methy l ; ethyl; n-propyl; 'isopropyL; n-butyl;
jsobutyl; tert -butyl; n-pentyl; isopentyl; n-hexyl; n=
heptyl; isoheptyl; n-octyl, ethenyl; propenyl;
isobutenyl; sec -butenyl; n-pentenyl; cyclohexyl;
phenyl; 2-methylphenyl; J-methylphenyl; L-methylphenyl;
4-isopropylphenyl; 2,4,6-trimethprhenyL; 1-
phenylethyl; 2-phenylethyl; 2-phenylethenyl; and so
forth.

Examples of polyaminic derivatives are:
wrea ; ethyleneurea; propyleneurea; thijourea;ethyl-

enethiourea; melamine; acetoguanamine; propionoguana-

mine:; butyroguanamine; jsobutyroguanamine; caprinoguan-

amine; succinoguanamine; benzoguanamine; metamethylben=

zoguanamine; benzylguanamine; hydantoin; piperazine-
2,5-dione; barbituric acid; and so forth.

The aminoplastic resins according to the present
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jnvention can be synthetize

(a) by reacting in a suitable sol

(b)

PCT/EP92/02619

16

d as follows:

vent (such as, €-.9-,
water, methyl alcohol, ethylL alcohol, oOFf their

mixtures, and so forth), the derivative of 2,6,6-

triamino-1,3,5-triazine having the general formula

(1), either mixed or not mixed with the polyaminic

derivative, with formaldehyde or 3 mixture of

formaldehyde and an aldehyde of general formula

(11). The molar ratio of the derivative of general

formula (1), or of its mixture with the polyaminic

derivative, 10 formaldehyde, orf to the mixture of

formaldehyde with the atdehyde of general formula

(1r), 1is comprised within the range of from 1 & 1
to 1 & 12. R

The reaction js¢ carried out at a pH value

comprised within the range of from 7 to 12,

possibly obtained by adding an alkali (such as,

for example, potassium carbonate, sodium

carbonate, sodium hydroxide, and so forth), 3t

temperatures comprised within the range of from

20eC up to the boiling point of the solvent, until

a finely subdivided dispersion is obtained;

causing the resulting reaction product,

constituted by the alkylotl derivative, tO turn

intoe a resin by acidifying it to 2 pH value

comprised Wwithin the range of from 1 to s, by

means of the addition of an acid (such as, .9,

sulfuric acid, hydrochLoric acid, phosphoric acid,
and so forth) and heating it to, and keeping it

at, 3 temperature comprised within the range of
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from 40°C, up to the boiling point of .the solvent.
The resulting dispersion is kept further stirred

at the selected temperature, during the necessary

time to complete the resinification process,
5 preferably of from 1 to 12 hours. The residual
acidity of the resulting mixture is then

neutralized with a base selected from those as
suggested hereinabove, and the resulting product
is filtered off.
10 The resin 1is first dried at 100eC, then is
submitted to thermal treatment for saome hours,
preferably of from 1 to 3 hours, in a vacuum oven at
1500 C.

In general good gquality aminoplastic resins are
15 obtained as white crystalline ‘pouders, which are
insoluble in water and can be used in self-
extinguishing polymeric compositions without any
further purification.

An alternative synthesis methed consists in
20 causing the reactions of the above (a) and (b) steps to
take plLace in one single step, at a pH value comprised
4ithin the range of from 1 tO 5, and at a higher
temperature than 400 C.

Many of derivatives of 2,4,6-triamino-1,3,5-
25 triazine of general formula (1) are known; they c¢can
anyway be easily synthetized according to as disclosed
in European Patent application publication No. 415 371,
to the same Applicant’'s name.

Among phosphates, those ammonium polyphosphates

30 are preferred which are encompassed by the general
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formula
(NH4 Jn+2 PaO3n+1

in which n is an integer equal to, of higher than, 2’

the molecular weight of polyphosphates should

preferably be high enough in order to secure a Low
water solubility.
For indicative purposes, D is preferably comprised

within the range of from 2 to 5Q0.

The composition of poLyphosphates fatling within

the scope of the above indicated formula, in which n is

a Large enough number, and preferably comprised within

the range of fram 50 to soa, is practically that

composition which corresponds to the formula of

metaphosphates
(NHs4 P03 )n .

An example of such poLyphosphates is the product

known under the trade name vExolit 422" (produced and

traded by Hoechst) and having the composition (M{f°3)
- a

in which n is higher than 50; another example is the

product known under the trade name "phos-Check p/4&0"”

(Monsanto Chemical), and having a similar composition.

Another poLyphosphate which can be advantageously

used, above all owing to its reduced water solubility,

ijs the product knoun under the trade name nexolit 462"

(produced and traded by Hoechst), and corresponding to

Exolit 422 microencapsuLated in meLamine-formaLdehyde
resin.

other phosphates Wwhich may be used are those

deriving from amines, such as, e.g., dimethylammonium
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or diethylammonium phosphate, ethylenediamine
phosphate, or melamine ortho- or pyro-phosphate.

Among phosphonates, extremely good results were
obtained by using (mono= oF poLy-substituted) ammonium
phosphonates derived from mono- and poLy-phosphonic
acids, examples of which are the following:

ethane-1,1,2-triphosphoqic acid; etnane-Z-nydroxy-
1,1,2—triphosphonic acid; brcpane-1,2,3-triphosphonic
acid; methylphosphonic acid; ethylphosphonic acid; n-
propylphosphonic acid, n-butylphosphonic acid;
phenylphosphonic acid; ethane-l-amino -1,1-diphosphonic
acid, ethane-1- hydroxy -1,1-diphosphonic acid;
dcdecanedmhydroxy-1,1-diph0$phonic acid; phosphonoacetic
acid; Z-phosphonopropionic acid; S—phosphonopropionic
acid; 2-phosphonobutyric acid; A-pﬁosphonobutyric acid;
amino tris (methyLenephosphonic) acid; ethylenediamino-
tetra (methyLenephosphonic) acid; hexamethylenediamino-
tetra (methyLenephosphonic) acid; diethylenetriamino-
penta(methylene phosphonic) acid; and so forth.

Among those polymers which can be used in the
composition of the present invention, preferred are
polymers or copolymers of olefins having the general
formula

R-CH=CH2
wherein R is a hydrogen atom or a C1-Cs alkyl or aryl
radical, in particular:
1. isotactic or prevailingly isotactic polypropylene;
2. HDPE, LLDPE, LDPE polyethylene;
3. crystaltline propylene copolymers with minor

propertions of ethylene and/or other alpha-olefins,
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such as, €-9., 1-butene, 1-hexene, 1-octene, 4-

methyl-1-pentene;
4. heterophasic compositions comprising: (A) a

homopoLymeric propylene fraction, or one of such

copolymers as Listed under above (3) point, and (B)

a copolymeric fraction formed by elLastomeric

ethylene copolymers with an alpha-olefin, possibly

containing minor proportions of a diene, wherein the

aLpha-oLefin js preferably salected from propylene

and 1-butene;

S. elastomeric ethylene copolymers with alpha-olefins,

possibly containing minor proportions of a diene.

Examples of dienes which are more commonly contained

in the above said elastomeric copolymers are
'1

butadiene, ethylidene-norbornene, hexadiene 1-4.

Among polymers of olefins having formula
R-CH=CHz
in which R is an aryl radical, "erystal” polystyrene

and high-impact polystyrene are preferred.

Other examples of polymers which may commonly be

used are acryLonitriLe/butadiene/styrene (ABS) and

Styrene/acryLonitriLe (SAN) copolymers; (polyester

and poLyether) polyurethane; poly (ethylene

terephthalatel); " poly (butylene terephthalate);
polyamides; and so forth. '

The seLf—extinguishing compositions according to

the present invention can be prepared according to

well-known methods: for example, ammonium or amine

phosphate and/or phosphonate is first intimately mixed

with one or more aminoplastic resin(s), the resulting
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bLend 1is finely ground (preferably down to 3 smaller
particle size than 70 micrometres), and the resulting
mixture is added to the polymer in a turbomixer, in
order to form a homogeneous compound which is extruded
and pelletized. The resulting granular product can be
fabricated and converted into various articles of
manifacture according to any of the well-known molding
technigues. '

The flame-retardant additives according to the
present invention are suitable for use also in the
field of flame-retarding paints.

Condensation compounds obtained by polimerising
with aldehydes, preferably formaldehyde, the melaminic
derivatives of general formula (1), either containing
or not containing polyaminic deriv;tives, not cited in
the examples, but which can be advantageously used as
well in the self-extinguishing polymeric compositions
according to the present invention, are those as
reported in following Table 1, in which R3, when
present, 1is substituted by the triazinic ring of

formula:
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The Examples disclosed in the following illustrate

the features of the invention without Limiting them.

Example 1
184.5 g of cyanuric chloride and 1300 cm3 of

methylene chloride are charged to a reactor of 3 Litres
of capacity, equipped with stirrer , thermometer,
addition funnel, refluxing condenser and cooling bath.
With cooling from the outside, 75 g of 2-methoxy
ethytamine and 40 g of sodium hydroxide dissolved in
150 cm3 of water are added simultaneousty, within a 3
hour time, with the pH value of the mixture being kept
comprised within the range of from 5 to 7, and the
temperature being kept comprised within the range of

from 0 to 3°C.

The reaction mixture is kept at said temperature

of 0-3°C for a further 7 hours, then the aqueous phase

is separated.

The organic solution is treated with two portions

of 200 cm3 each, of water, with the agueous phase being

separated each time.

By distiltlation of methylene chloride, 217,5 g of

intermediate (XV):
NHCHz2 CH2 OCH3

A
cL [QEQN//M\\\~CL

areobtained as a white crystalline powder with m.p.

(XV)

73-75¢C (m.p. * melting point) and a chlorine content

of 31.68% (theoretical chlorine content: 31.84%).
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400 cm3 of acetone and 133.8 ¢ of intermediate

(Xv) are charged to 3 reactor of 1 Litre of capacity

equipped with stirrer , thermometer, addition

funnel, refluxing condenser and heating bath.

5 The reaction mixture is heated up to 40°C Wwith

stirring, until a solution is obtained, then, with the

being kept constant at 400c, 102 g of an
at 30% by

temperature
aqueous solution of ammonia

weight are added during 2 70 minute time.

10 The reaction mixture is subsequently heated up to

450C, and is kept 4L hours at that temperature.

After cooling down 10 10eC, the resulting product

ijs filtered off and is washed on the same filter with

cold water. ;

-

15 After oven drying at 1000Cc, 114 g of intermediate

(XvI):
NHCH2 CH2 OCH3

AN,
" LA

Hz N

as a white cristalline powder having m.p.

(Xv1)

are obtained

195-197e¢C, and a chlorine content of 17.18%

(theoretical chlorine content: 17.44%) .

25 500 cmd3 of xylene, 81.4 g of jntermediate (Xvl}

and 17.2 g of piperazine are charged to the same

reactor of 1 Litre of capacity-

The resulting mixture is heated up to 1000C and is

kept 2 hours at that temperature.

320 Then, 16 ¢ of sodium hydroxide are added and the
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temperature of the reaction mixture is increased up to
boiling temperature. The reaction mixture is kept
refluxing for approximately 20 hours, then is cooled
down to room temperature, and the resulting
5 precipitate is fitLtered off.
The filter cake is washed with plentiful water
and is dried.

74.2 g of intermediate (XVII):
CH3 OCHz2 CHz HN NHCHz2 CHz OCH3

10 — N /———\\ "—'<
N N N—%g\ N (XVII)

Hz N NH2
Wwith m.p. = 212-215°C are obtained.

15 The structure of intermedictes (xv), (xvI) and
(XVII) was confirmed by I.R. spectroscopic analysis.

450 cm3 of water, 64.8 3 of an agueous solution at
37% of formaldehyde, 0.7 g of sodium carbonate and,
with stirring, 84.0 g of 1intermediate (XVII) are

20 charged to the same reactor of one Litre of capacity.

The reaction mass is heated up to 70°¢C, and s
kept stirred at that temperature for five hours.

Then, 3.0 g of sulfuric acid diluted with 10 cm3
of water are added.

25 The reaction mass 1is heated up toO boiling
temperature, and is kept under refluxing conditions for
fijve hours.

Then, 200 cm3 of water are added, with the
temperature of the reaction mixture being allowed TO

30 decrease down to 60°C, and the reaction mixture is
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subsequently neutratized by means of the addition of

2.4 g of sodium carbonate.

The reaction mixture js kept at 60°C for one

further hour, then the resulting product ijs filtered

off, and the filter cake is washed on the same filter

with hot water.

By oven drying the filter cake at 100°C and

subseguently submitting it to a thermal treatment at

1s0e¢ for 2 hours, under vacuum, 92.2 9 of resin are

obtained as a white crystalline powder, having

a higher melting point than 300°C.

Examgde 2
puinihapi b

184.5 g of cyanuric chloride and 1300 em3 of

Lene chloride are charged to the same equipment of

methy

3 Litres of capacity as disclosed in Example 1.

Then, by proceeding as disclosed in Example 1, but

using 87.2 ¢ of morpholine, 230 g of intermediate

(XVIII):

0
N
/\\ (XVIII)
/// )
lN
cL /l\ cL

ed as a white crystalline powder with m.p. =

N

)’

N

are obtain

155-157°C and a chlorine content of 29.87% (theoretical

value: 30.12%4).
100 g of a solution at 304 by weight of ammonia,
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100 cm3 of water and 70.5 g of intermediate
(XVIII) are charged to 2 reactor of 0.5 Llitre of
capacity, equipped 3as in Example 1.

The reaction mixture is heated up to 50°C and is
kept 7 hours at this temperature; then, the reaction
mixture is allowed to cool down to room temperature,
the obtained product is filtered off and the filter

cake is washed Wwith water.

By drying the filter cake, 358 g of intermediate

(XIX):
0:::}
N
(x1x?
\\\
=

A

areobtained as 2 white crystalline powder with m.p. =
189-191°C and 3 chlorine content of 16.28% (theoretical
value: 16.47%).

400 cmd of ortho-dichlorobenzene, 53.9 g of
intermediate (XIX) and 14.5 g of hexamethylenediamine
are added to a reactor of 1 Litre of capacity, fitted
as the one disclosed hereinabove.

The resutting mixture is heated up to 1000 ¢, and
is kept 2 hours at that temperature. Then, 10 g of
sodium hydroxide are added and the resulting mixture is
heated up to 140°C. The reaction mixture is kept 16

hours at 140°C, then is cooled down to room temperature
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filter cake is washed with plentiful water.
After drying, §2.3 g of intermediate (XX):
NH2

Hz N
>/—‘—N N_'§
N \>———-au-ccuz)s-NH——-</ (XX)
>___=N )

9 C

are obtained as 2 white cristalline powder having m.p.

267-269°C.

The structure of compounds (xv1i1n), (xIxj and (XX)

was confirmed by I.R. spectroscopig analysis.
400 cm3 of water, 50.7 g of an agqueous solution at

37% of formaldehyde, 0.5 g of sodium carbonate and,

with stirring, 59.2 g of intermediate (XX) are charged

to the same reactor of one Litre of capacity.

The reaction mass ijs heated up to 650¢C, and is

kept stirred at that temperature for 4 hours.
Then, 3.0 9 of sulfuric acid are added, the

reaction mass js heated up to boiling temperature, and

is kept under refluxing conditions for 4 hours.

Then, 200 cmd of water are added, with the

reaction temperature being allowed 10O decrease down tO

50eC, and the reaction mixture is subsequently

neutralized by means of the addition of 2.6 ¢ of sodium
carbonate.

Then, Dby proceeding 2s disclosed in gxample 1,

64.1 g of resin are obtained as 3wnize crvstalline oowder
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having a melting point higher than 3Q0eC.
Example 3
184.5 g of cyanuric chloride and 800 em3  of
acetone are charged to a reactor of 3 Llitres of
capacity, equipped with stirrer, thermometer, addition

funnel, reflux condenser and heating bath.

With stirring, the re;ction mixture is heated up
to 40°C in order toO obtain a solution, then, with the
temperature being kept at 400C, 284 ¢ of an aqueous
solution of ammonia at 30% by weight s
added during a 1 hour and 30 minute time.

The reaction mixture is subsequently heated up to
4L50C and is kept 4 hours at this temperature.

After cooling, the resulting product is filtered
off and is washed on the filter wi&h water.

After oven drying at 50-60°C under vacuum, 113 g

N
N

of intermediate (XXI):

L
N N (XX1)
N

P

areobtained as 3 white, infusible, crystalline powder

H2 N

containing 24.2% of chlorine (theoretical chtorine

content = 24.4%).
400 cm3 of xylene, 58.2 g of intermediate (xxI)

and 17.2 g of piperazine are charged to a reactor of 1
litre of capacity, fitted as the preceding one.
The reaction mass is heated up to 100°C, and 1s

kept 2 hours at this temperature.
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Then, 16 g of sodium hydroxide in solid state are

added and the resulting mixture ijs heated up to boiling

temperature.

The reaction mixture is allowed to reftux feor

approximately 20 hours, then is cooled down to room

temperature and is filtered.

The filter cake is washed with pLentifuL water and

js dried. 54.2 ¢ of intermediate (XXII):
NH2

>:N/>—-' N/’_—\N——</N_\< (XXI1)

N

N __/ N.___<NH2

Hz N
as a white crystaLLine powder having 2

4

are obtained

higher m.p- than 300°C.

The structure of compounds (XXI) and (XXI1) was

confirmed by I.R. spectroscopic analysis.

400 cm3 of water, 0.9 g of potassium carbonate,

72.9 g of an aqueous solution at 37% by weight of formaldehyde

and, with stirring, 45-6 9 of intermediate (XXI1) are

charged "o the same reactor of one Litre of capacity.

The reaction mass is heated up to 700¢c, and is

kept stirred at that temperature for 6 hours.

Then, 3.0 ¢ of sulfuric acid are added, the

mass is heated up 10 boiling temperature, and

reaction

js kept under refluxing conditions for 6 hours.

Then, 150 cmd of water are added, with the

reaction temperature being allowed to decrease down to

&QecC, and the reaction mixture is subsequently

r3

neutralized by means of the addition of 3.1 g ofF
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potassium carbonate.

The reaction mixture is kept at 60°C for 2 further
hour, than the resulting product is filtered off, and
the filter cake is washed on the same filter with hot
water.

After oven drying the filter cake at 100°C and
submitting it to thermal treatment, 52,0 g of resin are
obtained as a white crystalline powder having
a higher m.p. than 3000 C.

Example 4

184.5 g of cyanuric chloride and 700 cmd3 of water
are charged to @ reactor of 2 Litres of capacity,
equipped with stirrer, thermometer, addition funnel
reflux condenser and cooling bath. while c¢ooling
from the outside, 85 g of piperidiﬁe and 40 g of sodium
hydroxide dissolved in 150 em3 of water are fed
simultaneously during a I hour time, with the pH value
of the mixture being kept comprised within the range of
from S5 to 7, and the temperature being kept comprised
within the range of from 0 to 3eC.

The reaction mixture 1is kept at the temperature of
0-3oC for a further 2 hours, then the resulting product
is filtered off and is washed on the filter Wwith water.

By drying the filter cake in an oven at 50°¢C,

under vacuum, 216.4 g of intermediate (XXIII):
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10

15

20

25

N N (XXII1)

P

d as a white crystalline powder with m.p-

torine content of 30.26% (theoretical

are obtaine
73-75¢¢, and a ch

chlorine content: 30.47%).

200 g of a solution of ammonia at 30%

by weight and 500 cm3 of water are charged to a reactor

of 1 Litre of capacity, fitted as in Example 1.
The reaction mixture is heéted up to 40°C and

then, during 3 320 minute time, 139.8 g of intermediate

(XXII1) are addéd, 4ith the reaction temperature being

kept at 40°C.

The reaction temperature js increased up tg 450C

and is kept at that vatue for approximateLy 6 hours.

At the end, the reaction is cooled down to room

temperature and the resulting product js filtered off.

The filter cake is washed with water and is dried.

123 g of intermediate (XX1V) :
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.

7N
N (XX1IV)
N

N/// l
qu)\ /K cL

are obtained as a white crystalline powder having m.p.

4

165-1682C and containing 16.29% of chlorine
(theoretical chlorine content: 16.63%4).

The structure of intermediates (XXIII) and (XX1IV)
was confirmed by NMR analysis.

400 cm3 of xylene, 96.1 g of‘intermediate (XX1v)
and 15.4 g of diethylene triaminé are charged to the
same reactor of 1 Litre of capacity.

The reaction mixture is heated up to 100°C and s
kept at that temperature for 2 hours. Then, 18 g of
sodjum hydroxide are added and the resulting mixture is

heated up to boiling temperature.

The reaction mass s kept under refluxing
conditions for 24 hours, then ijs cooled down to room
temperature, the resulting product is filttered off and
the filter cake is washed with water.

By oven drying at 1000¢, 93.1 g of intermediate

(XXV):

SUBSTITUTE SHEET

PCT/EP92/02619



WO 93/10188 PCT/EP92/02619
36
N N
o —
5 N \>-—uucnz CHz2 -N-CH2 CHzNH—( N
>——— N N %
H2z N . NH2
AN
N N
/k S
10 Hz N N N

15

20

25

(XXV2

are obtained as 2 white crystatline powder with m.p.

259-262°¢C.

The structure of intermediate (XXv) is furthermore

confirmed by I.R. Spectroscopic analysis.

400 cm3 of water, 64.9 g of a solution at 374 by

weight of formaldehyde and, with stirring, 63.4 9 of

intermediate (XXV) are charged to the same reactor of
one Litre of capacity.

The reaction mixture is heated up to 600C and s
kept stirred at that temperature for & hours.

Then, 3.7 9§ of an agueous solution at 374 by

weight of hydrochLoric acid are added, the reaction

mixture 1is heated up to boiling temperature and 1is
caused to reflux for 6 hours.

Then, 200 cemd3 of water are added, the reaction

temperature is allowed to decrease down 10O sQeC and the

mixture 1S neutralised by means of the addition of 1.5
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g of sodium hydroxide.

The reaction mixture is kept for a further hour at
500C, than the resulting product is filtered off, and
the filter cake is washed on the same filter with hot
water.

Then, by subsequently proceeding as disclosed in
the above Examples, 71.2'9 of resin are obtained as a
white crystalline Dowdér having a melting
point higher than 300 C.

Example 5
600 c¢m3 of xylene, 107.8 g of intermediate (XIX)

and 21.5 g of piperazine are charged to a reactor of
one Litre of capacity equipped as Example 2.

Then, by proceeding as disclosed in Example 2,

106.1 g of intermediate (XXVI):
() (.,
N N
>—-N\ /——\ </N‘<
N N N—/ N (Xxv1)
-

H2 N NH2

are obtained as a white crystalline powder
having melting point = 280-285¢°C.

The structure of intermediate (XXVI) was confirmed
by IR spectroscopic analysis.

150 cm3 of methanol, 100 cm3 of water, 129.7 g of
a solution at 37% by weight of formaldehyde and, with
stirring, 66.6 g of intermediate (XXVI) and 31.5 g of

2,4,6-triamino-1,3,5-triazine (melamine) are charged to
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the same reactor of one Litre of capacity.

The reaction mixture is heated up to 60°C and 1is

at that temperature for 4 hours.
% by weight

kept with stirring
Then, 2.9 ¢ of phosphoric acid at 85

5 diluted with 10 cm3 of water are added, the reaction

mixture is heated up to boiling temperature and is kept

refluxing for approximatety,10 hours.

Then 200 em3 of water are added, Wwith the

temperature being allowed to decrease down to 50e¢, and

10 the mixture is neutralized by means of the addition of

4.3 g of potasssium hydroxide.

The reaction mixture is kept at 50°C for a further

hour, then the resulting product is filtered off, and

n the same filter with hot

the filter cake is washed o

15 water.
Then, by proceeding according to the operating

modalities as disctosed in the preceding Examples,

112.4 g of resin are obtained as a white crystalline powder,

having & melting temperature higher than

20 300eC.

Example B

500 cm3 of xylene,
15.1 g of tetraethylenepentaamine are charged to 3
the

86.2 g of intermediate (XIX)

and

reactor of one Litre of capacity, equipped as in

25 preceding Examples.

The reaction mixture is heated up to 80°C and 1is

kept at that temperature for two hours. Then, 16 g of

sodium hydroxide are added. and the reaction temperature

ijs increased up to 110eC.

30 The reaction mass is kept at 1000C for 18 hours,
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then 1is <cooled down to room temperature, and the
resulting product is filtered off, with the filter cake
being washed with plentiful water on the same filter.

After drying the filter cake in an oven at 100°C,

82.6 g of intermediate (XXVI1I):
[:O:J
N N
/
N - 1 N
>/ \>_ A\
— N

/

NH e————— CHz CH2 =N CHz CH2 NH —\ N
—
X
N N
J\ )\
[:N:] N NH;
0

<3

Hz N NH2

(XXVII)

are obtained as a white crystalline powder
having melting point = 178-1830C.

The structure of intermediate (XXVII) is also
confirmed by IR spectroscopic analysis.

450 cm3 of water, 0.5 g of sodium carbonate, 46.6
g of a solution at 37% by weight formaldehyde and, with
stirring, 54.2 g of intermediate (XXVII) are charged to
the same reaction equipment of 1 Litre of capacity.

By operating analogously to as disclosed in the
preceding Examples, the reaction mixture is heated &
hours at 6&00C, s acidified with 7.9 g of an aqueous

solution at 48% by weight of hydrobromic acid and is

kept 8 hours under refluxing conditions.
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The reaction mixture is then diluted with 200 cmd

of water, is cooled down to sgoc, and is neutralized
with 1.5 g of sodium hydroxide.

After filtering off the product, drying the filter

cake and carrying out the thermal conditioning of the

compound, 67.8 ¢ of resin are obtained as a white

crystalline powder having a higher melting point than

300eC.

Example 7

450 cm3 of water, 91.6 g of intermediate (XV1)

and, with stirring, 21.9 ¢ of tris (2-aminoethyl) amine

are charged to @ reactor of 1 Litre of capacity,

equipped as disclosed in the preceding Examples.

The reaction mixture is heated up to 80oC and s

kept at that temperature for 3 hours.

Then 18 g of sodium hydroxide dissolved in 30 emd

of water are added, and the reaction mixture is heated

up to boiling temperature.

The reaction mixture is caused to reflux for 16

hours, then is cooled down toO 10¢Cc, and the resulting

product is $iltered off, with the filter cake being

washed on the same filter with cold water.

By drying the filter cake in an oven at 100e¢C,

85.4 g of intermediate (XXVIII):

SUBSTITUTE SHEET



WO 93/10188 PCT/EP92/02619

10

15

20

25

30

41

CH3OCH2 CHz2 N NHCH2 CH2 OCH3

- :

N E}-mmmcm NC&CWNW—<

N

N N=—
Hz
Hz

He N

N

CHz CHe NH ——</

N

A A

NHCHz2 CH2 OCH3
(XXVILI)
are obtained as a white crystalline powder,
having melting point = 190-195°C.

The structure of intermediat? (XXVII1) was also
confirmed by NMR analysis.

300 cm3 of water, 0.7 g of sodium carbonate, and,
with stirring, 24.0 g of paraformaldehyde and 64,7 g of
intermediate (XXVIII) are charged to the same reactor
of 1 Litre of capacity.

The reaction mixture is heated up to 45°C and is
kept at that temperature for 6 hours.

Then, 3.0 g of sulfuric acid at 96% are added, the
resulting mixture is heated up to boiting temperature
and is caused to reflux for approximately 8 hours.

250 cm3 of water are added, the resulting mixture
is cooled down to 45°C and is neutralized by means of
the addition of 2.4 g of sodium carbonate.

Then, by proceeding 3s disclosed in the preceding
Examples, 72.9 g of resin are obtained as a white crystalline

powder having a higher m. p. than
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300eC.

Example 8

400 cm3 of water, 86.2 g of jntermediate (XIX) and

20.6 g of diethy[enetriamine are charged to the same

equipment of 1 Litre of capacity, as of the preceding

Example.
s heated at 80°C for two hours,

of

The reaction mass i

then 16 g of sodium hydrcxide dissolved in 30 cm3

water are added, and the reaction mixture is heated up

to boiling temperature.

The reaction mixture is caused to reflux for

14 hours, then, by proceeding as
of

approximately

disclosed in the preceding Example, 86,2 4

ijntermediate (XXIX):

0

N
N}—_ N\>—"NHC.Hz CHz2 -T-CH: CHz2 NH ——</N ;\<N
;>F=::N H = NHz2

(xx1%}

H2

are cbtained as a white crystalline powder

having melting point = 198-201°C.

The structure of intermediate (XXIX) was further

confermed by IR spectroscopic analysis.

350 cm3 of water, 77.9 g of 2 solution at 37% by

weight of formaldehyde and, with stirring, 73.8 ¢ of

intermediate (XXIX) are charged to the same reactor of

1 Litre of capacity.
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The reaction mixture 1is heated up to 50°C and s
kept at that temperature for 3 hours.

The resulting mixture is acidified with 4.1 g of
hydrochloric acid at 37% by weight, the mixture is

5 heated up to boiling temperature and is ~caused to
reflux for & hours.

Then 250 <cm3 of water are added, the resulting
mixture 1is allowed to cool down to 60°C, and is
neutralized by means of the addition of 2.2 g of

10 potassium carbonate.

By proceeding as in the preceding Examples, 85.8 g
of resingare obtained as 2 crystalline powder of white
colour having a higher melting point than 300°C.

Example 9 .

15 184.5 g of cyanuric cloride and 700 cm3 of water
are charged to a reactor of 2 Llitres of capacity,
equipped as in Example &.

With external cooling, 133 g of bis-(2-
methoxyethyl) amine and 40 g of sodium hydroxide

20 dissolved in 150 cmd of water are added simultaneously
during a 3 hours time, with the pH value of the
reaction mixture being kept comprised within the range
of from 5 to 7 and the reaction temperature within the
range of from 0 to 30C.

25 The reaction mixture is kept 3t the temperature of
0-3°oC for a further two hours, then the resulting
product s filtered off and the filter cake 1is washed
on the filter with cold water.

By oven drying the fitter cake at 50°C under

30 vacuum, 254.3 g of intermediate (XXX):
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are obtained as a white crystalline powder

having melting point = 63 = 659C, and containing 25.06%

of chlorine (theoretical chlorine content: 25.27%) .

200 g of a solution of ammonia at 30%4

by weight and 500 cm3 of water are charged to 2 reactor

of one Litre of capacity, equipped as in the preceding

Examples.

The reaction mixture is heated up to 40oC and then

1648.6 g of jntermediate (xxx) are added, during a 30

minute time, with the reaction temperature being kept

at 400C.

The reaction temperature is increased up to 45°C

and is kept at that value for approximately 6 hours.

At the end, the reaction mixture js cooled down to

the temperature of 10eC, the resulting product is

filtered off, and the filter cake is washed on the same

filter with cold water.
of

By oven drying the filter cake, 139.4 ¢

intermediate (XXXI):
N(CHz CH2 OCH3 )2

N//4§§>N
HzN///ﬂ\\\ijﬁL\\\CL

are obtained as & white crystalline powder

(XXXI)
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having melting point = 87 - g8o ¢ and containing 13.39%
of chlorine (theoretical chlorine content: 13.57%).

The structure of intermediates (XXX) and (XXXI)
was further confirmed by NMR analysis.

600 cm3 of xylene, 130.8 g of intermediate (XXXI)
and 21.5 g of piperazine are charged to the same
reactor of one Litre of cgpacity.

The reaction mixture is heated up to 100°C and is
kept at that temperature for 2 hours. Then, 20 g of
sodium hydroxide are added, and the resulting mixture is

heated up to boiling temperature.

The reaction mixture is caused to reflux for 24
hours, then is cooled down to room temperature, and the
resulting product is filtered off, with the filter
cake being washed with plentiful water.

By oven drying at 100°¢C, 126.1 g of intermediate

(XXXII):
(CH3OCHz2CHz2)2N N(CHz2 CHz2 OCH3 )2

—
LR

N N

(XXXII)
are obtained as 2 white crystalline powder having
melting point = 168=-170°¢C.
The structure of intermediate (XXXII1) is
furthermore confirmed by IR spectroscopic analysis.
350 cm3 of water, 0.5 g of sodium carbonate, 32.5
g of a solution at 37% by weight of formatdehyde and,

with stirring, ©53.6 g of intermediate (XXXII) are
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charged to the same reactor of one Litre of capacity.

The reaction mass is heated up to 65°C and is kept

5 hours at that temperature, with stirring.

Then, 3.0 g of sulfuric acid are added, the

reaction mixture is heated up to boiling temperature,

and is caused to reflux of 5 hours.

250 cm3 of water are added, with the reaction

temperature peing allowed T0 decrease down to 500C and

the resulting mixture js neutralized by means of the

addition of 2.6 ¢ of sodium carbonate.

The reaction mixture is kept at 50cC for a further

product is filtered off, and

with hot

hour, then the resulting

the filter cake js washed on the same filter

water.

Then, by subsegquently proceeding as disclosed 1in

the preceding Examples, 55.1 g of resin are obtained
as a white crystalline powder having a melting
temperature higher than 300°C.

txamoles 10-22

By operating under analogous conditions to as

disclosed in Examples from 1 to 9, the resins of

melaminic derivatives of general formula (1), either

containing, or not containing, polyaminic compounds, 3S

reported in Table 2 and having higher melting points

than 3000C are prepared by poLymerization with

formaldehyde. 1IN such structures, the radical R3, when

present, 1is replaced by the triazinic ring of formula:
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Tables_3_and 4

The tests reported in the above said tables relate

to polymeric compositions containing the products of

general formula (I) prepared according to the preceding
examples.

Specimens were prepared 2as slabs having a

thickness of approximately 3 mm, by moulding compounds

consisting of granular prymer and additives, on 3

platen press HOORE, with a moulding time of 7 minutes,

by operating under a pressure of 40 kg/cm?.

on the resulting slabs, the Level of self-

extinguishment is determined by measuring the

oxygen Index (L.0.1I.
REDCROFT

respective values of

according to ASTM p-2863/77) on 3 STANTON

instrument, and applying the wyertical Burning Test",

which makes it possible the material to be classified

at the three levels 94 V-0, 94 V-1 and 94 V-2 accarding

to UL 94 standards (published by “Underwriters

Laboratories” - USA).

In Table 3, the values are reported which were

obtained by using isotactic poLypropyLene flakes having

a Melt Flow Index equal to 12, and containing 96% of

insolubles in bojling n-heptane, by weight.
In Table &4, the values are reported which were

cbtained by using 2 Low density polyethylene in

granutar form having a Melt Flow Index of 7:; a granular

polystyrene containing 5% by weight of poLybutadienic

rubber and having 3 Melt Flow Index equal to 9; a

thermoplastic polyester polyurethane (ESTANE 54600(®}

ex Goodrich), and a thermoptastic polyether
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polyurethane (ESTANE 58300(R) ex Goodrich), both in
granular form, having specific gravity values of 1.19
and 1.10 g/cmd, respectively; an elastomeric ethylene-
propylene copolymer containing 45X by weight of
5 propylene; an acrylonitrile-butadiene-styrene
terpolymer having a specific gravity of 1.06 g/cm3, a
Melt Flow Index of 1.6 and gontaining approximately 40%
of acrylonitrile and styrene and 20% of

butadiene.
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(1) PP = polypropytene
APP = ammonium polyphosphate Exolit 422(R) (Hoechst)

* APP microencapsulated with me Lamine-

formaldehyde resin Exolit 4L62(R) (Hoechst)

5 (2) A0 = antioxidant
A mixture constituted by 2 parts of dilauryl
thiopropionate and 1 part of pentaerythritol tetra £3-
(3,5-di-tert -butyL-A-hydroxyphenyL) propionatel.
(3) APP  was replaced with monoammonium satt  of
10 ethane-1-amino-1, 1-diphosphonic acid.
(4) APP was replaced Wwith monoammonium salt of
ethane-1-nyaroxy-1, 1-diphospnonic acid.
15
20
25
30
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(1) APP = ammonium polyphosphate Exolit 422'R) (Hoechst)
LDPE = Low density polyethylene
HIPS = polystyrene containing 5% of butadiene rubber

(ester) PU = polyester polyurethane

(ether) PU = polyether polyurethane

PP/PE = propylene-ethylene copolymer

ABS = acrylonitrile-butadiene-styrene terpolymer
(2) AO = antioxidant

A mixture constituted by 2 parts of dilauryl
thiopropionate and 1 part of pentaerythritol
. tetra [3-(3,5-di-tert -putyl-4-hydroxypnenyl)-
propionatel.
Examole 64 (Comparison Example)

200 cm3 of water, 122 g of a solution at 37% by
weight of formaldehyde and, witﬁ stirring, 63.0 g of
2,4,6-triamine~1,3,5-triazine (melamine) are charged to
a reactor of 0.5 Llitre of capacity, -equipped as

disclosed hereinabove in Example 1.

The reaction mass 1is heated at §0o¢ for 20
minutes, until a solution is obtained.

Such a solution, kept at 60°C, is added, during
approximatety 1 hour, to 2 2 Litre reactor, equipped as
in Example 1, containing 500 em3 of water and 1.9 g of
sulfuric acid ar 96%, heated at 90eC.

A white precipitate is formed.

The reaction mass is kept at 900 ¢ during 3 hours.

400 c¢m3 of water are added, with the reaction
temperature being allowed to decrease down 1O g0eC, and
the dispersion is subsequently neutralized by means of

the addition of 2.0 g of sodium carbonate.
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The dispersion js kept heated at goec for 2

further hour, then the resulting product is filtered

off, and the filter cake is washed on the same filter
with hot water.

5 By drying the ¢ilter cake in an oven at 100eC and

submitting the dried cake to 3 subsequent thermal

treatment at 150°C for 2 hours under vacuum, 78 g of

resin are obtained as 3 white crystalline powder having

a metting point higher than 300°C.

10 By operating according to the same modalities as

used in Examples Nos. 23 - 48, using the resin obtained

as said above, the following composition 1is prepared:

x polypropylene: 75 parts by weight

* antioxidant: 1 part by weight

15 %= ammonium polyphosphate: 17 parts by weight

x meLamine—formaLdehyde resin: 7 parts by weight

By using the above said composition, specimens

were prepared, which were submitted to self-

extinguishment tests according to the previousty

20 disclosed modalities.

The following results were obtained:

L.0.I. = 23.8

ULss4é (3 mmd) ¢ class B ( the specimen burns).

25
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1. self-extinguishing polymeric compositions
comprising:

(a) from 91 to 40 parts by weight of a thermoplastic
polymer, or of a polymer endowed with elastomeric
properties;

(b) from 6 to 33 oparts by weight of one or more
ammonium or amine phosphate and/or phosphonates;

(e¢) from 3 to 27 parts by weight of one or more
aminoplastic resin(s), obtained by means of the
polymerization of a mixture comprising:

(1) from 0O to 50 parts by weight of one or more
polyaminic derivatives;

(2) from 50 to 100 parts by ugight of one or more
derivatives of 2,4,6-tr}amino-1,3,5—triazine

having the general formula (I):

B T
R
’\N SR
' N
R/ >—N N { \R
7N\ YRR
N ;}—-Z N 1 Y N
N 1 N
H >—-—N (z21a N——< H
\ | /
/N R3 N\
R2 R2
L 1
(1)

with formaldehyde or a mixture of formaldehyde and

an aldehyde having the general formula (II):
R4 -CHO (1D

wherein the aldehyde having the general formula
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(1I) can be present in an amount of up to 20% by

mol, and wherein:

the radicals from R to Rz, which may be the same, or

different from each other, and may have different

5 meanings on each triazinic ring, are:

H; Ci-Cis alkylL; Cz2-Cs quenyL; Ce-Cis cycloalkyl or

alkylcycloalkyl, possibly substituted with 3 hydroxy or

C1-C4 hydroxyalkyl function;
——Cg H2a=—0-R5

10 Re

‘—.":Cp HZp ":"'N

\,

wherein:
m = an integer comprised uithin;the range of from 2
15 to 8;
p = an integer comprised within the range of from 2 toO
6;

Rs = H; Ci1-Cs alkyl; C2-Cs atkenyl; ~E-CqHzq—=3=0-R7

wherein g is an integer comprised within the range

20 of from 1 to & and R7 is H or Ci1-Cs alkyl; Cs-C12

cycloalkyl or akaLcycLoakaL;

the radicals Rs, which méy be the same, oOF different

from each other, are:
H, Ci1-Cs alkyl; Cz2-Cs alkenyl; Cs-Ci12 cycloatlkylt or
25 alkylcycloalkyl; Ci-Cs hydroxyalkyl;
or the moiety:
Rs

Re

(V8]
(&)
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is replaced by a heterocyclic radical linked to the
alkyl chain through the nitrogen atom, and possibly
containing another heteroatom;
or in the general formula (I) the moiety:
5 R
-N/
\
.R1
is replaced by a heterocyclic radical linked to the
triazinic ring through the nitrogen atom, and possibly
10 ¢containing another heterocatom;
a is 0 (zero) or 1;
b is 0 (zero) or an integer comprised within the range of from 1 1

A R-
w oy

R3 is hydrogen or:

R1
15 N
\
A%
—*\N:::<( H
/
N
\
20 R2

and its meaning may vary within each repeating unit;
whan b is 0 (zero), 7 is a divalent radical falling

witnin the scope of one of the following formulas:

Rs Rs
(111)

Rs Rs
wherein the radicals Rs, which may be the same oOF

30 different from each other, are hydrogen or (C1-Cs
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atkyl;
’T-E_Cerr-]-T-; (V)
Rg Rg
-N-E’C:HZr-Z‘J'T‘; )
5 Rg Ra

wherein r is an integer comprised within the range

of from 2 to 14; Rg is hydrogen; cy-Cs4 alkyl; Cz2-Cs

alkenyl; Ci1-C4 hydroxyakaL;

H H
| |
10 "N‘(CHZ)s"O"(CHZ)s’N" (VI)

H H
!
-L-(CCHz)5-0-]:’(CH2)5-N-

an integer comprised Wwithin the range

(viI)

wherein s is
of from 2 to 5 and t is an integer comprised within

15 the range of from 1 to 3;

aal

—[N\\\i\
SN
(v1iII)
20 Rio
H H
! ' l
-N X N-
25 Rio Rio
wherein:
X is a direct c-C pend; U: St g-5; SO; SO0z2; NH; NHSOz ;
NHCO; N=N; CHz;
Rio is hydrogen; hydroxy; c,-Csy alkyl; Cy-Cs alkoxys
30
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CHz NH-
-HNCHz (x)
5 wherein A may be 3 saturated or unsaturated ring;
CHa CHa
/
-HN-R . (X1)
CHa NH-
10 ~HN-(CHz)s-N’ \ N-(CHz)s-NH- (XII)

wherein s has the above defined meaning;
when, on the contrary, b is an integer comprised

within the range of from 1 to 5, the moiety:

15 (

is a multivalent moiety falling within the scope of

20 one of the following formulas:

-N-(CHz)sLN‘(CHz)SJ——N-

‘ l J | (XI1D)

Ri1 ¢ Ri1

wherein:
25 Ryy is hydrogen orf Cy1-Cs atkyl;

c ijs an integer comprised within the range of from

1 to 5;

the indexes S, which may be the same, or different

from each other, have he same meaning as defined

30 hereinabove;
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"N——‘—'(CHZ )w’N—-——'—"_I— (CHz Jw—=N-
Ri1 (CHz Jw—N- Rit (X1v)
|

- Ri1-4d

wherein:

Ry1 has the meaning as defined hereinabove;

W js an integer comprised Wwithin the range of from

2 to &;

d is either 1 OTF 2.
Ry is Ci-Cs alkyl; c2-Cs alkenyl; Ce-C12 cycloalkyl;

cg-Cirz aryt, possibly substituted with one of more

C1-Cs alkyt radicals; C7-Cis aralkyl; Cg-Ci12

aralkenyl .

2. SeLf—extinguishing poLymeric compositions

according to claim 1, jn which the polyaminic

derivative 1is selected from compounds containing the

1,3,5-triazine ring, or 2t Least one (=0 and/or}‘:S moiety.

3. SeLf-extinguishing polLymeric compositions

according to claim 1 or 2, in which the (c) component

ijs selected from among polycondensates obtained Dby

resinification with formaldehyde.

4. SeLf—extinguishing polymeric compositions

according to claim 1, 2 oFf 3, in which the (¢c)

component is selected from among poLycondensates

obtained by means of resinification of the only

melaminic derivatives of general formula (I).

S. SeLf-extinguishing polymeric compositions

according to any of preceding claims, in Wwhich Rz and
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Rz, in general formula (1), are equal to hydrogen.

6. Self-extinguishing polymeric compositions
according to any of preceding claims, in which the
moiety:

5 R

_N/
R1
in general formula (1) is replaced by a heterocyclic
radical selected from:

10 aziridine; pyrrolidine; piperidine; morpholine;
thiomorpholine; piperazine; L-methylpiperazine; 4-
ethylpiperazine; 2-methylpiperazine; 2,5-
dimethylpiperazine; 2,3,5,6-tetramethytpiperazine;
Z,Z,S,S-tetramethpriperazine; 2-ethylpiperazine; 2,5-

15 diethylpiperazine.

7. SeLf-extinguishing polymeric compositions
according to any of preceding claims, in which at lLeast
one of radicals from R to R3 in general formula (I) is
a moiety:

20 ~=—CaH2za=3—0-Rs
wherein:

m is an integer comprised within the range of from 2
to &4 and
Rs is hydrogen or C1-Cs alkyl.

25 8. Self-extinguishing polymeric compositions
according to any of the preceding cltaims, in which the
moiety:

Rs

/
N

30 Rs
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is replaced by 3 peteracyclic radical selected from:

aziridine: pyrroLidine; piperidine; morpholine;

thigmorpholine; piperazine; h-methpriperazine; 4-
ethpriperazine.

9. SeLf-extﬁnguishing poLymeric compositions

according to claim 1 or 2, jn which the polyaminic

derivative js selected from:

urea; ethyleneurea; propyleneurea; thiourea;

ethyLenethiourea; me lamine; acetoguanamine;

propionoguanamine; butyroguanamine; isobutyroguanamine;

caprinoguanamine; succinoguanamine; penzoguanamine;

meta methyLbenzoguanamine; benznguanamine; hydantoin;

piperazine—Z,S-dione; parbituric acid.

10. SeLf—extinguishing poLymeric compositions

according to any of the preceding claims, in which the

radical Rs is selected from:

methyl; ethyl; n-propyl: ijsopropyl; n-butyl;
jsobutyl; tert -pbutyl; n-pentyl; jsopentyl; n-hexyl; n-
heptyl; ijsoheptyl; n-octyl; athenyl; propenyL;
ijsobutenyl; sec -putenyl; n-pentenyl; cycLohexyL;
phenyl; Z-methprhenyL; 3—methprhenyL; L-methylphenyl;
a—isopropprhenyL; 2,4,6—trimethprhenyL; 1-

phenyLethyL; Z-phenyLethyL; Z-phenyLethenyL.

11. SeLf-extinguishing polymeric compositions

according to any of claims from 1 to 10, in which

ammonium phosphate of phosphates (b) have the generatl

formula
(NH&)n+ZPn03nfl

in which n is an integer equal to, or higher than, 2.

12 SeLf-extinguishing polymeric compositions

-
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according to any of claims from 1 to 10, in which

ammonium phosphate or phosphates (b) have the general

formula
(NH4 P03 )n
5 in which n is a numeral comprised within the range of
from 50 to 500.
13. Self-extinguishing polymeric compositions

according to any of cLaims from 1 to 10, in which amine

phosphate(s) (b) are selected from dimethylammonium or

10 diethylammonium phosphate; ethylenediamine phosphate;
melamine ortho- or pyrophosphate.

14, Self-extinguishing polymeric compositions
according to any of claims from 1 to 10, in which
ammonium phosphonate(s) (b) are mono- and poly-

15 substituted ammonium phOSphonates’and are selected from
salts deriving from mono- and polyphosphonic acids.

15. Self-extinguishing polymeric compositions
according to any of preceding claims, in which polymer
(3) is selected from polymers or copolymers of olLefins

20 having the general formula
R-CH=CH2
wherein R is a hydrogen atom or 3 Ci-Cs atkylL or aryl
radical; acryLonitriLe/butadiene/styrene (ABS) and
styrene/acryLonitriLe ({SAN) <copolymers; polyurethane;
25 poly (ethylene terephthalatel; poly (butylene tereph-
thalate); polyamides.

16. Self-extinguishing polymeric compositions
according <to claim 15, wherein olefinic polymers and
copolymers are selected from:

30 1. isotactic or prevailingly isotactic polypropylene;
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2. HDPE, LLDPE, LDPE polyethylene;
3. crystalline propylene copolymers with minor
proportions of ethylene and/or other aLpha-oLefins,

5
4.

10
5.

15

the compositions according t

such as 1-butene, 1-hexene, i-octene, 4-methyl=1-

pentene;
heterophasic compositions comprising: (A) a
homopoLymeric propylene fraction, or one of

copalymers as Listed under above (3) point, and (B)

a copolymeric fraction formed by elastomeric

athylene copolymers with an aLpha-oLefin, possibly

containing minor proportions of a diene, wherein the

aLpha-oLefin is preferab[y selected from propylene

and 1-butene;

elastomeric ethylene copolymers with aLpha-oLefins,

possibly containing minor proportions of a diene.

17. Moulded articles of manufacture, obtained from

o the preceding claims.
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