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Fire-safety blankets with melamine-formaldehyde resin fibers

The present invention relates to the use of melamine resin fibers
for manufacturing fire—-safety blankets.

The present invention further relates to fire-safety blankets
‘comprising

(a) from 5 to 95% by weight of melamine resin fibers,

{b) from 95 to 5% by weight of flame-retardant fibers selected
from the group consisting of glass fibers, flame-retardant
wool, flame-retardant viscose and aramid fibers, and

(¢} from 0 to 25% by weight of fillers,

a process for manufacturing fire-safety blankets, a method of

extinguishing fires and burning objects, a method of protecting
objects from fire, and the use of fire—safety blankets comprising

‘melamine resin fibers for extinguishing fires and burning objects

and for protecting objects from fire.

Fire-safety blankets based on glass fibers are known. The dis-—
advantage to the use of glass fibers is that glass fibers are
brittle and, since they are fusible, can burn through in the
event of a fire.

Also known are fire-safety blankets based on aramids. Such blan-
kets have the disadvantage of a very high price.

It is an object of the present invention to provide fire-safety
blankets which are inexpensive and not brittle and do not melt in
the event of a fire. '

We have found that this object is achieved by using melamine res-
in fibers for manufacturing fire-—safety blankets.

We have also found a process for manufacturing fire-safety blan-
kets, a method of extinguishing fires and burning objects, a
method of protecting objects from fire, a method of using fire-
safety blankets comprising melamine resin fibers for extinguish-
ing fires and burning objects, and also a method of using fire-—
safety blankets comprising melamine resin fibers for protecting
objects from fire.
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The melamine resin fibers can be produced for example by the
methods described in EP-A-93 965, DE-A-23 64 091, EP-A-221 330 or
EP-A-408 947. Particularly preferred melamine resin fibers in-
clude as monomer building block (A) from 90 to 100 mol% of a mix-
ture consisting essentially of from 30 to 100, preferably from 50
to 99, particularly preferably from 85 to 95, mol% of melamine
and from 0 to 70, preferably from 1 to 50, particularly prefer-
ably from 5 to 15, mol% of a substituted melamine I or mixtures
of substituted melamines I.

As further monomer building block (B), the particularly preferred
melamine resin fibers include from 0 to 10, preferably from 0.1
to 2, mol%, based on the total number of moles of monomer build-
ing blocks (A) and (B), of a phenol or a mixture of phenols.

The particularly preferred melamine resin fibers are customarily
obtainable by reacting components {(A) and (B} with formaldehyde
or formaldehyde-supplying compounds in a molar ratio of melamines
to formaldehyde within the range from 1:1.15 to 1:4.5, preferably
from 1:1.8 to 1:3.0, and subsequent spinning.

Suitable substituted melamines of the general formula I

(1)

are those in which X!, X2 and X3 are each selected from the group
consisting of -NH,, —-NHR! and -NRIR2, although X!, X2 and X3 must
not all be -NH;, and R! and R? are each selected from the group
consisting of hydroxy-C;-Cip—alkyl, hydroxy-C,—C;—alkyl-(oxa-—
Cz-Cy—alkyl)y,, where n is from 1 to 5, and amino-Cy—Cjo—alkyl.

Hydroxy—C;~Cip—-alkyl is preferably hydroxy-C;—Cg¢—alkyl such as
2-hydroxyethyl, 3-hydroxy-n-propyl, 2-hydroxyisopropyl, 4-hy-
droxy—-n—butyl, 5-hydroxy-n-pentyl, &-hydroxy-n—hexyl, 3-hydroxy-
2,2-dimethylpropyl, preferably hydroxy-C,—-Cs—alkyl such as
2-hydroxyethyl, 3-hydroxy-n-propyl, 2-hydroxyisopropyl and
4-hydroxy-n-butyl, particularly preferably 2-hydroxyethyl or
2-hydroxyisopropyl.

Hydroxy—Cy—-Cs~alkyl-{oxa—Cy—Cy—alkyl), preferably has n from 1 to
4, particularly preferably n = 1 or 2, such as 5-hydroxy-3-~oxa-
pentyl, 5-hydroxy-3-oxa—-2,5-dimethylpentyl, 5-hydroxy—-3-oxa-—
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1,4-dime£hylpentyl, 5-hydroxy—-3-oxa-1,2,4,5~tetramethylpentyl,
8-hydroxy~3,6—dioxaoctyl.

Amino—Cy—Cjo—alkyl is preferably amino-C;—Cg~alkyl such as
2-aminoethyl, 3-aminopropyl, 4-aminobutyl, 5—aminopentyl,
6—aminohexyl, 7—-aminoheptyl and also 8-aminooctyl, particularly
preferably 2-aminoethyl and 6-aminohexyl, very particularly pre-
ferably 6-aminohexyl.

Substituted melamines particularly suitable for the invention
include the following compounds: 2-hydroxyethylamino—substituted

melamines such as 2-(2-hydroxyethylamino)-4,6-diamino-1,3,5~tri-

azine, 2,4-di(2-hydroxyethylamino)}-6-amino-1,3,5-triazine,
2,4,6~tris(2-hydroxyethylamino)-1,3,5-triazine, 2-hydroxyiso-
propylamino-substituted melamines such as 2-(2-hydroxyisopropyl-
amino)-4,6-diamino-1,3,5~-triazine, 2,4-di(2-hydroxyisopropyl-
amino)-6-amino-1,3,5~triazine, 2,4,6-tris(2-hydroxyisopropyl-
amino)-1,3,5-triazine, 5-hydroxy-3-oxapentylamino-substituted
melamines such as 2-(5-hydroxy-3-oxapentylamino)-4,6-diamino-
1,3,5-triazine, 2,4-di(5-hydroxy-3-oxapentylamino)-6-amino-
1,3,5-triazine, 2,4,6-tris(5-hydroxy-3-oxapentylamino)-
1,3,5-triazine, 6-aminohexylamino~-substituted melamines such as
2-(6-aminohexylamino)-4,6~-diamino-1,3~triazine, 2,4-di(6-amino-
hexylamino)-6-amino-1,3,5-triazine, 2,4,6-tris(6-aminchexyl-
amino)-1,3,5~triazine or mixtures of these compounds, for example
a mixture of 10 mol% of 2-(5-hydroxy-3-oxapentylamino)-
4,6-diamino-1,3,5-triazine, 50 mol% of 2,4-di(5-hydroxy-3-oxa-
pentylamino)-6-amino-1,3,5-triazine and 40 mol% of 2,4,6-tris-
(5-hydroxy-3-oxapentylamino)-1,3,5-triazine.

Suitable phenols (B} are phenols containing one or two hydroxyl
groups, such as unsubstituted phenols, phenols substituted by
radicals selected from the group consisting of C;—-Cg—alkyl and hy-
droxyl, and also C;-Cs—alkanes substituted by two or three phenol
groups, di(hydroxyphenYl) sulfones or mixtures thereof.

Preferred phenols include phenol, 4-methylphenol, 4-tert-butyl-
phenol, 4-n-octylphenol, 4-n-nonylphenol, pyrocatechol, resor-—
cinol, hydrogquinone, 2,2-bis(4-hydroxyphenyl)propane, 4,4’'—dihy-
droxydiphenyl sulfone, particularly preferably phenol, resorcinol
and 2,2-bis(4-hydroxyphenyl)propane.

Formaldehyde is generally used in the form of an aqueéus solution
having a concentration of, for example, from 40 to 50% by weight
or in the form of compounds which supply formaldehyde in the
course of the reaction with (A) and (B), for example in the form
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of oligomeric or polymeric formaldehyde in solid form, such as
paraformaldehyde, 1,3,5-trioxane or 1,3,5,7-tetroxocane.

Fibers are produced using preferably from 1 to 50, particularly
preferably from 5 to 15, especially from 7 to 12, mol% of the
substituted melamine and also éustomarily from 0.1 to 9.5, pre-
ferably from 1 to 5, mol% of one of the above-recited phenols or
mixtures thereof.

The particularly preferred melamine resin fibers are produced by
polycondensing customarily melamine, optionally substituted mela-
mine and optionally phenol together with formaldehyde or formal-
dehyde-supplying compounds. All the components can be present
from the start or they can be reacted a little at a time and
gradually while the resulting precondensates are subsequently ad-’
mixed with further melamine, substituted melamine or phenol.

The polycondensation is generally carried out in a conventional
manner (see EP-A-355 760, Houben-Weyl, Vol. 14/2, p. 357 £f}).

The reaction temperatures used will generally be within the range
from 20 to 150°C, preferably from 40 to 140°C.

The reaction pressure is generally uncritical. The reaction is
generally carried out within the range from 100 to 500 kPa, pre-
ferably at atmospheric pressure.

The reaction can be carried out with or without a solvent. If
aqueous formaldehyde solution is used, typically no solvent is
addgd. If formaldehyde bound in solid form is used, water is cus-
tomarily used as solvent, the amount used being generally within
the range from 5 to 40, preferably from 15 to 25, % by weight,
based on the total amount of monomer used.

Furthermore, the polycondensation is generally carried out within
a pH range above 7. Preference is given to the pH range from 7.5
to 10.0, particularly preferably from 8 to 9.

In addition, the reaction mixture may include small amounts of
customary additives such as alkali metal sulfites, for example
sodium metabisulfite and sodium sulfite, alkali metal formates,
for example sodium formate, alkali metal citrates, for example
sodium citrate, phosphates, polyphosphates, urea, dicyandiamide
or cyanamide. They can be added as pure individual compounds or
as mixtures with each other, either without a solvent or as
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agqueous solutions, before, during or after the condensation reac-
tion.

Other modifiers are amines and also aminoalcohols such as di-
ethylamine, ethanolamine, diethanolamine or 2-diethylaminoetha-
nol.

Further suitable additives include fillers and emulsifiers.

Examples of suitable fillers include fibrous or pulverulent inor-
ganic reinforcing agents or fillers such as glass fibers, metal
powders, metal salts or silicates, for example kaolin, talc,
baryte, quartz or ¢halk, also pigments and dyes. Emulsifiers used

are generally the customary nonionic, anionic or cationic organic

compounds with long—chain alkyl radicals.

The polycondensation can be carried out batchwise or continuous-
ly, for example in an extruder (see EP-A-355 760), in a conven-
tional manner. ' '

Fibers are produced by spinning generally the melamine resin of
the present invention in a conventional manner, for example fol-
lowing addition of a hardener, customarily acids such as formic
acid, sulfuric acid or ammonium chloride, at room temperature in
a rotospinning apparatus and subsequently completing the curing
of the crude fibers in a heated atmosphere, or spinning into a
heated atmospheré while at the same time evaporating the water
used as solvent and curing the condensate. Such a process is
described in detail in DE-A-23 64 091.

Fire-safety blankets are customarily manufactured by converting
the melamine resin fibers into yarns in a conventional manner,
for example by woollen spinning. The yarns preferably have a lin-
ear density within the range from 100 to 200, particularly pre-
ferably from 140 to 160, tex. The yarns are then generally woven
up in a conventional manner to wovens having a basis weight with-
in the range from 70 to 900, preferably from 120 to 500, g/m?.

Nonwovens are generally obtainable by processing the melamine
resin fibers on webbers with crosslayers. Nonwovens produced
exclusively with melamine resin fibers, for example Basofil®
fibers, preferably have a basis weight within the range from 30
to 600, preferably from 50 to 450, g/m2.
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After cuﬁting to the desired blanket dimensions, which from expe-
rience so far only depend on the intended use, the edges of the
blankets can be consolidated by sewing.

If desired, the melamine resin fibers may have added to them up
to 25, preferably up to 10, % by weight of customary fillers, in
particular those based on silicates such as mica, dyes, pigments,
metal powders and delusterants, and then be processed into the
corresponding fire-safety blankets and nonwovens.

A preferred embodiment comprises using metal-coated melamine
resin fibers, preferably aluminum-coated melamine resin fibers,
which is also to be understood as meaning blends of uncoated and
metal-coated melamine resin fibers. More particularly, the
aluminum—coated melamine resin fibers can be prepared in a con-
ventional manner, for example by adhering aluminum foil or an
aluminized £ilm to the melamine resin fibers or by subjecting the
melamine resin fibers to a high vacuum aluminum vapor'deposition
process. The thickness of the metal layer or of the aluminum
layer in particular is customarily chosen within the range from
10 to 150 pum, preferably from 50 to 100 pm,

In a further preferred embodiment, the melamine resin fibers,
with or without metal coating, can also be admixed with salts,
especially silicates, particularly preferably magnesium aluminum
silicates, or foam—developing substances, by saturating, brushing
or similar processes.

According to the present invention, it is also possible to pro-
cess into fire-safety blankets fiber blends which consist essen-
tially of from 5 to 95, preferably from 20 to 95, particularly
preferably from 40 to 95, % by weight of melamine resin fibers
and from 95 to 5, preferably from 80 to 5, particularly prefer-
ably from 60 to 5, % by weight of flame-retardant fibers.

The fiber blends are processed in a conventional manner, for ex-
ample on customary fiber-blending apparatus as described in
Vliesstoffe, Georg Thieme Verlag. In a preferred embodiment, it
is customary to start from staple fibers having a customary
length of from 1 to 20 cm. These are generally fed via a conveyor
into a flat card and preblended therein. The blending is then
generally completed in a roller card to obtain a waddinglike web.
The resulting waddinglike web is then customarily further pro-
cessed into varns or nonwovens, for which the processes customary.
in the textile industry can be used.
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In a preferred embodiment, the flame-retardant fibers used are
glass fibers, flame-retardant wool, flame-retardant viscose and
aramid fibers, particularly preferably aramid fibers. Aramid
fibers are preferably produced by spinning from solutions of
polycondensation products of iso—- or terephthalic acid or their
derivatives such as acid chlorides with para- or meta-phenylene-
diamine in solvents such as N-methylpyrrolidone, hexamethylphos-

‘phoramide and concentrated sulfuric acid or customary mixtures

thereof. The resulting continuous filament fibers are then cus-
tomarily cut into staple fibers whose thickness is generally from
5 to 25 pm. Preferred aramid fibers are those based on an isomeric
poly-p—phenyleneterephthalamide.

The present invention also provides fire-safety blankets
constructed of

(a) from 95 to 5, preferably from 95 to 20, particularly prefer-
ably from 95 to 40, % by weight of melamine resin fibers,

(b) from 5 to 95, preferably from 5 to 80, particularly prefer-
ably from 5 to 60, % by weight of flame-retardant fibers se-
lected from the group consisting of glass fibers, flame-re-
tardant wool, flame-retardant viscose and aramid fibers, and

(¢) from 0 to 25, preferably from 0 to 10, % by weight of fil-
lers, based on (a) and (b), in particular based on silicates,

with the proviéo that the amount of component (c) is not zero
when component (b) includes aramid fibers exclusively.

In a preferred embodiment, the fibers used are metal—-coated, in

particular aluminum—coated, melamine resin fibers.

Suitable fillers besides the preferred silicates, in particular
mica, include the customary fillers such as dyes, pigments, metal
powders and delusterants.

According to the present invention, the fire—safety blankets are
used for extinguishing fires and burning objects and persons.

Furthermore, the fire-safety blankets of the invention are used
for protecting persons and objects from fire by covering the per-
sons and objects to be protected, in particular houses and con-
tainers on trucks, trains or ships which contain flammable sub-
stances such as road tankers and gas containers with the fire-
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safety blankets of the present invention and awaiting the attack
of the fire.

The advantage of the fire—safety blankets and nonwovens of the
present invention is that the fire-safety blankets and nonwovens
manufactured according to the present invention do not melt on
heating or on direct contact with a fire or flame and thus also
do not drip and the blankets and nonwovens therefore are and re-
main shape-stable.

Examples

The protective effect afforded by the disclosed fibers, webs and
wovens was tested on test specimens utilized in the Methods of
test for Assessment of the ignitability of upholstered seating by
smouldering and flaming ignition sources, British Standards

BS 5852: 1990, Section 3, Crib 5.

Fig. 1 illustrates the test rig for determining the flame shiel-
ding effect: a wooden crib (1) with the corresponding inventive
test fabric (2) secured directly in front. At a distance of 70 mm
in front of the fabric was a Bunsen burner (3) whose inner flame
cone (reductive zone) impinged exactly on the test object (gas
flow.70 1/h). The temperature in this flame cone was within the
range from 1200 to 1300°C. The time needed to ignite the crib (1)
after impingement of the flame on the test fabric (2) was deter-
mined (see table below).

Table

Test object time in
[sec]

no fabric 5

fabric composed of melamine resin fiber!l 210

fabric composed of aluminum—coated melamine resin 300

fiber? :

needlefelt composed of melamine resin fiber3 300

needlefelt composed of melamine resin fiber and 150

p-aramid fiber4

needlefelt composed of melamine resin fiber and : 180

p-aramid fiber coated with Mirkolite®s

1 Melamine resin fiber produced according to Example 1 of
EP-A 408 947, the density of the fibers was 1.43 g/cm?, the
staple length was 5.08 cm, 2% of the fibers had 0.3 denier
per filament (dpf), 8% had 0.9 dpf, 21% had 1.5 dpf, 22% had
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2.1 dpf, 17% had 2.7 dpf, 13% had 3.3 dpf, 7% had 3.9 dpf,
10% had >3.9 dpf (1 denier = 1 dtex/1.11, and
1 dtex = 1 g/10,000 m), basis weight: 850 g/m?;
Fibers as in 1, aluminum layer thickness 70 pm, basis weight:
850 g/m2;
Fibers as in 1, basis weight: 430 g/m2;
Melamine resin fibers as in 1, 70% by weight, and 30% by
weight of p-aramid fiber, basis weight: 68 g/m?;
Needlefelt as in 4, but coated with a magnesium aluminum
silicate dispersion (Mirkolite©, from Grace) - 2-3% by weight
of dispersion based on the total weight of the needlefelt;
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We claim:

1.

The use of melamine resin fibers for manufacturing fire-—
safety blankets.

The use of melamine resin fibers for manufacturing fire-
safety blankets, wherefor the melamine resin fibers are
obtainable by condensation of a mixture including as essen-
tial components

(&) from 90 to 100 mol% of a mixture consisting essentially
of

(a) from 30 to 100 mol% of melamine and

(b) from 0 to 70 mol% of a substituted melamine of the
general formula I

I (T

(1)

where X!, X? and X3 are each selected from the group
consisting of -NH,, NHR! and NR!R?, and X!, X? and X3
are not all —-NH;, and R! and R? are selected from the
group consisting of hydroxy-C;—Cao—alkyl, hydroxy—
Co—Cy—alkyl—({oxa-Cy—-C4—alkyl),, where n is from 1 to
5, and amino-C3-Cjy—alkyl, or mixtures of melamines
I, and

{B) from 0 to 10 mol%, based on {(A) and (B), of phenols which
are unsubstituted or substituted by radicals selected
from the group consisting of C;—Cg—-alkyl and hydroxyl,
C1—C4—alkanes substituted by two or three phenol groups,
di(hydroxyphenyl) sulfones, or mixtures of these phenols,
with

formaldehyde or formaldehyde-supplying compounds in a molar
ratio of melamines to formaldehyde within the range from
1:1.15 to 1:4.5. :

.———‘_——w——ﬂ—___———_———
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11.

THIS SHEET HAS BEEN

REPLACED
kvl

11
The use of from 5 to 95% by weight of melamine resin fibers
and from 95 to 5% by weight of flame-retardant fibers for

manufacturing fire—safety blankets.

i naesy ot comprii R

(a) from 5 to 95% by weight of melamine resin fibers,

(b) from 95 to 5% by weight of flame-retardant fibers
selected from the group consisting of glass fibers,
flame-retardant wool, flame-retardant viscose and aramid
fibers, and

(c) from 0 to 25% by weight of fillers,

with the proviso that the amount of component (c¢) is not 0
when component (b) includes aramid fibers exclusively.

Fire-safety blankets as claimed in claim 4, wherein the
aramid fibers are a polycondensation product of iso— or tere-
phthalic acid with a meta— or para—phenylenediamine.

A process for manufacturing fire-safety blankets in a conven-
tional manner, which comprises using melamine-resin fibers
for manufacturing them.

A method of extinguishing fires and burning objects, which
comprises using fire-safety blankets as claimed in claim 4 or
5 or manufactured as claimed in claim 6.

A method of protecting objects from fire, which comprises
covering the objects with fire-safety blankets as-claimed in
claim 4 or 5 or manufactured as claimed in claim 6.

The use of fire-safety blankets comprising melamine resin
fibers for extinguishing fires and burning objects, which
comprises covering the fires or burning objects with the

fire—safety blankets. ’

The use of fire—safety blankets comprising melamine resin
fibers for protecting objects from fire, which comprises
using the fire-safety blankets to cover the objects to be
protected.

Fire-safety blankets as claimed in claim 4, wherein the
resins used are aluminum—coated melamine resin fibers.
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12. The use as claimed in any of claims 1 to 3, wherefor the
fibers used are aluminum-coated melamine resin fibers.
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