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DESCRIPTION

[0001] The invention relates to a process for obtaining a binder used for impregnating mineral fibers, particularly glass and
basalt fibers used as insulating materials, to the binder such as may be obtained by this process and to the use thereof.

[0002] There is known the worldwide preoccupation to substitute the phenol-formaldehyde resin-containing binders and the
phenol-formaldehyde-urea containing binders used for obtaining insulation materials, such as the ones based on glass fibers,
due to formaldehyde emissions during manufacturing the resin and during the use thereof or of the products containing it.

[0003] The fibers may be glass, rock wool, cellulose, wool, jute, polyester, acrylic, nylon, polyamide, fibers. As used herein, the
term "glass fiber" is intended to embrace heat-resistant fibers suitable for withstanding elevated temperatures such as mineral
fibers, aramid fibers, ceramic fibers, metal fibers, carbon fibers, polyimide fibers, rayon fibers, and especially glass and basalt
fibers.

[0004] Fiberglass insulation products consist of glass fibers bonded together with covalently crosslinked (cured) binder resins.
Processes for making fiberglass insulation generally include drawing molten streams of glass to spinning wheels where they are
spun into thin fibers by centrifugal forces. The fibers are then blown into a forming chamber, sprayed with an aqueous binder and
deposited as a mat onto a travelling conveyor. Thereafter, the coated mat is transferred to a curing oven where heated air is
blown through the mat to cure the binder and rigidly bond the glass fibers together.

[0005] Fiberglass binders used in the present sense should not be confused with matrix resins which are an entirely different and
non-analogous field of art. While sometimes termed "binders," matrix resins act to fill the entire interstitial space between fibers or
other fillers, resulting in a dense, fiber or filler reinforced structure, whereas "binder resins" as used herein are not space-filling,
but rather coat only the fibers, and/or the junctions of fibers.

[0006] To this effect, there already exists a rich literature relating to obtaining the binders which do not contain formaldehyde.

[0007] Thus, in US patent 6,849,683 B2 there is presented a process for obtaining a binder for mineral wool-based products,
which comprises the stages of: mixing, under reaction conditions, a carboxylic acid with an alkanolamine, wherein the carboxylic
acid is a di-, tri- or tetracarboxylic acid to obtain a resin, which is subsequently mixed with a polymer containing carboxylic acid
groups, such as a polyacrylic acid polymer or copolymer, polymethacrylic acid, polymaleic acid or copolymers thereof.

[0008] InEP 1 047 645 B1 there is presented a process for the preparation of a resin for a water soluble binder, which
comprises the stages of mixing, under the reaction conditions, a cyclic anhydride with an alcanolamine selected from di- and
triethanolamine or mixtures thereof, said resin being additivated with usual additives.

[0009] In WO 94/22671 there is described a binder as emulsion, used for nonwoven products, which contains 12 - 35% polyvinyl
alcohol with low molecular weight and wherein at least 75% of the polyvinyl alcohol is hydrolyzed to at least 98% mol and 65-88%
monomer selected from the group consisting of vinyl monomer, acryl monomer and mixtures thereof, grafted to the polyvinyl
alcohol by emulsion polymerization. The vinyl and/or acryl monomer is selected from acrylate and methacrylate esters, vinyl
acetate, styrene, acrylamide and mixtures thereof.

[0010] In US5498658 there is presented a formaldehyde-free latex for use as a fiber binder comprising an interpolymer
comprising at least an olefinically unsaturated monomer having a nucleophilic group, an olefinically unsaturated dicarboxylic acid
monomer and (meth)acrylonitrile.

[0011] The remaining problem solved by the invention consists in that the binder should ensure, upon application to a support
and curing, a good adherence and provide the mineral fibers impregnated with binder respectively the webs made with cured
binder both dimensional stability and tensile strength whilst exhibiting a pH in a range not raising problems in respect of corrosion
in use.

[0012] In one aspect, the technical problem is solved by a process which comprises the steps of:

{a} obtaining a partly acetalyzed polyvinyl alcohol, preferably with an acetalization degree of 18-22% such as by the acetalization
reaction of the polyvinyl alcohol (PVOH) with an aldehyde preferably selected from the group of acetaldehyde, propionaldehyde
and butyraldehyde, optionally in the presence of the acetalization catalyst, preferably an inorganic acid even more preferably
selected from the group consisting of sulfuric acid, phosphoric acid and hydrochloric acid. The reaction may be run for 4 to 5
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hours, preferably at a temperature of between 40°C and 70°C.

The PVOH may have a viscosity of up to 10 centipoise in a 4wt% aqueous solution at 20°C. The PVOH may have a number
average molecular weight (as measured by light scattering) of greater than 7,000, such as in the range of 12,000 to 85,000.
Whilst polyvinyl alcohol is a preferred embodiment, it may be partly or fully replaced by one or more hydroxyl-containing polymers,
such as - without limitation - starches or sugars, and/or modifications thereof.

{b} obtaining a styrene - maleic anhydride - butyl acrylate ter-copolymer, preferably having a styrene : maleic anhydride : butyl
acrylate molar ratio in the range of 1 to 3 moles of maleic anhydride and 0.5 to 1 moles of butyl acrylate, both relative to one mole
of styrene. The ter-copolymer may be further functionalized by the reaction with hydroxyl group containing compounds, such as
polyols or hydroxylamine, preferably at ambient temperature. The resulting ter-copolymer may exhibit a maximum viscosity of 50
sec, with the 8 mm diameter cup, according to ISO 2431 / ASTM D5125.

Whilst styrene is a preferred embodiment of the present invention, it may be partly or fully replaced by other vinyl aromatic
monomers, such as without limitation methyl styrene, ethyl styrene, butyl styrene, or dimethyl styrene.

Whilst maleic anhydride is a preferred embodiment, it may be replaced by other carboxy containing agents, such as without any
limitation maleic acid, succinic acid, citric acid, phthalic acid, glutaric acid, oxalic acid, adipic acid, tartaric acid, aspartic acid, malic
acid and the like as well as respective anhydrides.

Whilst butyl acrylate is a preferred compound, other acrylic compounds selected from the group consisting of isobutyl acrylate,
isopentyl acrylate, pentyl acrylate, and N-isopropyl acrylamide may be employed.

{c} obtaining an acrylic acid - acrylonitrile copolymer, such as by radical polymerization, preferably at an acrylic acid : acrylonitrile
molar ratio of 2 : 1.

{d} followed by mixing, under stirring, a predetermined amount of the previously obtained polymers.

{e} adding further additives, such as antimony-containing compounds such as antimony oxide, and/or titanium dioxide, preferably
nano-titanium oxide. These additives are preferably added each at levels of less than 1%. The thus formed mixture may be
further stirred, such as for 30 minutes.

[0013] The resulting binder may be an aqueous solution having a reddish-yellowish up to reddish- brown colour. Preferably, it
exhibits a pH ranging from 5 to 7 and a viscosity of from 8 to 144 sec with the 8 mm diameter cup, according to ISO 2431 / ASTM
D5125.

[0014] In a second aspect, the invention relates to a binder for impregnating mineral fibers, which may be obtained by the
process described herein, and which comprises:

{a} up to 20 parts by weight of polyvinyl alcohol, preferably partly acetalized such as with an aldehyde preferably selected from
the group consisting of acetaldehyde, propionaldehyde, and butyraldehyde, preferably having an acetalization degree of from 18
to 22%, optionally in the presence of an acetalization catalyst, preferably an inorganic acid even more preferably selected from
the group consisting of sulfuric acid, phosphoric acid and hydrochloric acid.

The reaction may be run for 4 - 5 hours, preferably at a temperature of between 40°C and 70°C.

The PVOH may have a viscosity of up to 10 centipoise in a 4 wt% aqueous solution at 20°C. The PVOH may have a number
average molecular weight (as measured by light scattering) of greater than 7,000, such as in the range of 12,000 to 85,000.
Whilst polyvinyl alcohol is a preferred embodiment, it may be partly or fully replaced by one or more hydroxyl-containing polymers,
such as - without limitation - starches or sugars, and/or modifications thereof.

{b} up to 100 parts by weight of styrene-maleic anhydride - butyl acrylate terpolymer, preferably having a styrene : maleic
anhydride : butyl acrylate molar ratio in the range of 1 to 3 moles of maleic anhydride and 0.5 to 1 moles of butyl acrylate, both
relative to one mole of styrene. The ter-copolymer may be further functionalized by the reaction with hydroxyl groups compounds,
such as polyols or hydroxylamines; preferably at ambient temperature. The resulting ter-copolymer may exhibit a viscosity of up to
50 sec, with the $=8 mm diameter cup, according to ISO 2431 / ASTM D5125.

Whilst styrene is a preferred embodiment of the present invention, it may be partly or fully replaced by other vinyl aromatic
monomers, such as without limitation methyl styrene, ethyl styrene, butyl styrene, or dimethyl styrene.

Whilst maleic anhydride is a preferred embodiment, it may be replaced by other carboxy containing agents, such as without any
limitation maleic acid, succinic acid, citric acid, phthalic acid, glutaric acid, oxalic acid, adipic acid, tartaric acid, aspartic acid, malic
acid as well as respective anhydrides.

{c} up to 80 parts by weight of acrylic acid - acrylonitrile copolymer which may be obtained by the radical polymerization, such as
at an acrylic acid : acrylonitrile molar ratio of 2 : 1.
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{e} water may be added to adjust the solid matter content between 35% and 40% of the copolymer.

Further, plasticizing agent may be added, such as by adding between 1 % and 3% by weight, related to the solid matter content of
the binder, plasticizing agent content. Optionally up to maximum 1%, related to the solid matter content of the binder, stabilizer
may be added.

The resulting binder may be an aqueous solution, which may show a reddish - yellowish up to reddish-brown colour and which
may exhibit a pH of between 5 and 7 and a viscosity of from 8 to 144 seconds with the $=8 mm diameter cup, according to ISO
2431/ ASTM D5125

[0015] According to the invention, the binder may possibly further contain additives for improving the flame retardancy
respectively fire resistance, such as urea, melamine, dicyandiamide, or derivatives thereof, such as melamine phosphates,
ammoniumphosphates, tripolyphosphates. Other suitable flame retardants may be sodium carbonate, boric acid salts or
derivatives thereof, or water release agents such as aluminium oxide, trihydrate or magnesium hydroxide. In a particular execution
up to 1% antimony-containing compounds such as antimony oxides may be added. Further, up to 1% nano-titanium dioxide can
be employed for improving the degree of adherence to the fibers.

[0016] As agents for plasticizing and increasing the adherence to the support there are used silane derivatives, such as
aminosilane.

[0017] The invention presents the following advantages:

¢ the products obtained from glass fibers with binder as claimed by the invention have good dimensional stability and
stretching resistance;

¢ the binder, due to the low basic pH has no corrosive action upon the installations wherein it is used and stored.

¢ the process claimed by the invention is easy to be carried out;

¢ the obtained binder has a good adherence to mineral fibers, particularly to glass fibers and basalt fibers;

[0018] In order to obtain the partly acetalized polyvinyl alcohol the vinyl acetate may be homopolymerized in the presence of
radical initiator, such as azoizobutyronitrile or benzoyl peroxide, such as at a temperature of between 58°C and 80°C, for 12
hours. This may be followed by hydrolysis in the presence of NaOH methanol solution, such as in a weight ratio between the
reaction mixture to the NaOH methanol solution of 3/1 up to 8/1, and up to a saponification index of from 100 to 180 mg KOH/g.
Upon reaching the desired saponification index the hydrolysis may be stopped such as with an acetic acid solution and then the
resulting methanol suspension may be diluted with water up to a solid matter content of 20 - 40% by weight. Thereafter, the
methanol can be removed, such as by distillation, and the result may be subjected to the acetalization reaction such as with the
aldehyde, preferably selected from the group consisting of acetaldehyde, propionaldehyde and butyraldehyde. This may be
executed in the presence of mineral acid, such as sulfuric acid, phosphoric acid or hydrochloric acid, preferably 15 -20%
concentration sulfuric acid, for 4 to 5 hours, at a temperature of between 40 and 70°C. The partly acetalized product preferably
has an acetalization degree of 18-22% and may be in the form of a slightly opalescent yellow-brown coloured solution. The solid
matter content is preferably less than about 25%, and the product may be used further on as such for obtaining the binder
claimed by the invention.

[0019] Obtaining the styrene - maleic anhydride - butyl acrylate ter-copolymer may be carried out by radical copolymerization,
such as in the presence of benzoyl peroxide, of a styrene - maleic anhydride - butyl acrylate mixture, in a styrene : maleic
anhydride : butyl acrylate molar ratio of 1 to 3 moles of maleic anhydride and 0.5 to 1 moles of butyl acrylate, both relative to one
mole of styrene. The reaction may be performed in a solvent, preferably an acetone and methyl ethyl ketone mixture, more
preferably at a volume ratio between the two ketones being of 1 : 1. The reaction may take place for 2 to 6 hours, preferably at
the solvent reflux temperature, such as may be less than 120°C. Then, the obtained ter-copolymer may be functionalized by
reacting with hydroxyl group compounds, such as polyols or hydroxylamines, preferably at room temperature, up to reaching a
viscosity of maximum 50 sec determined by the $=8 mm diameter cup, according to ISO 2431 / ASTM D5125. Water may be
added to the thus obtained reaction mixture. Thereafter the solvent is removed such as by employing vacuum. The result is an
aqueous solution of functionalized styrene - maleic anhydride - butyl acrylate ter-copolymer which is used as such for obtaining
the binder claimed by the invention.

[0020] Obtaining the acrylonitrile-acrylic acid copolymer may be carried out by emulsion copolymerization of an acrylic acid and
acrylonitrile mixture, preferably at an acrylic acid : acrylonitrile molar ratio of 2 : 1, preferably in the presence of potassium
persulphate as initiator, such as at a temperature of about 80°C, for 2.5 hours, followed by neutralization such as with NaOH
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solution up to a pHof about 7.
[0021] All percentages or "parts” as referred to herein without further explanation are based on dry matter of the curable resin.
[0022] All viscosity measurements are performed according to ISO 2431 / ASTM D5125, with a cup having diameter ¢ of 8 mm

[0023] In the following there will be presented 3 concrete embodiments of the invention having the role of illustrating the
invention without limiting it to these embodiments.

Example 1

[0024] According to the first embodiment, in a vessel provided with a stirrer, heating/cooling shell there are introduced 50 parts
by weight vinyl acetate, 100 parts by weight methanol and 10 parts by weight of benzoyl peroxide, and the obtained mixture is
stirred at the room temperature. Then, the temperature is raised and maintained, for 12 hours, within the range from 58 to 80°C,
thereafter the obtained reaction mixture is hydrolyzed on a double screw mixer made of stainless steel, with a methanol solution
containing 10% NaOH, the ratio between the reaction mixture and methanol solution being of 5/1. The hydrolysis is continued up
to obtaining a saponification index of 130 mg KOH/g when the hydrolysis reaction is stopped with a 30% concentration acetic acid
solution. There is obtained partly hydrolyzed polyvinyl alcohol as methanol suspension which is diluted with water up to a 30%
solid matter content, and this is introduced then in an acetalization reactor wherein methanol is removed by distillation. Then an
aqueous 20% concentration sulphuric acid solution, as acetalization catalyst, is introduced into the vessel, up to reaching a pH of
between 3 and 4, followed by acetaldehyde dosing in an amount of 5.5% by weight, related to the polyvinyl alcohol, and the
mixture is maintained to a temperature of 60 £5°C, for 4 to 5 hours. There is obtained partly acetalized polyvinyl alcohol as a
slightly opalescent yellow-brown coloured solution, with a solid matter content of about 20% which is thereafter used as such for
obtaining the binder as claimed by the invention.

[0025] For obtaining the functionalized styrene - maleic anhydride - butyl acrylate ter-copolymer, 50 parts by weight of a mixture
consisting of acetone and methyl ethyl ketone, in a volume ratio of 1 : 1 and 0.7 parts by weight benzoyl peroxide (POB) are
introduced into a polymerization reactor provided with stirring, refrigerating condenser and heating shell. From a dosing vessel
there are introduced 10 parts by weight of styrene - maleic anhydride : butyl acrylate mixture, in a styrene : maleic anhydride :
butyl acrylate molar ratio of 1 : 2 : 1, in a solvent formed from the above-mentioned ketone mixture, for 4 hours, at the reflux
temperature. After finishing adding the monomers, triethanolamine in an amount of 30% as compared to the terpolymer solution
weight is introduced with a view to functionalizing the obtained ter-copolymer, through the dosing vessel, and stirring is continued
up to reaching a viscosity of maximum 50 sec, determined by the 8 mm diameter cup, according to ISO 2431 / ASTM D5125.,
when 150 parts by weight water are introduced and then the vacuum is started for removing the solvent. The obtained aqueous
solution is used as such for obtaining the binder as claimed by the invention.

[0026] For obtaining the acrylonitrile - acrylic acid copolymer, 60 parts by weight water, 1 part by weight potassium persulphate
are introduced into a polymerization vessel provided with stirrer and heating/cooling shell and are stirred at the room temperature.
In another vessel hereinafter called emulsion vessel there are introduced 60 parts by weight acrylic acid, 30 parts by weight
water, 30 parts by weight acrylonitrile, 1 part by weight polyvinyl alcohol with 88 to 92% hydrolysis degree, as surface active
agent, and about 10% of the emulsion thus obtained is dosed into the polymerization vessel and it is maintained at 80°C, for 30
minutes, to prepolymerization. Then there are concomitantly dosed, for about 2 hours, the remaining monomer emulsion and an
aqueous solution of potassium persulphate also obtained from 60 parts by weight water and 1 part by weight potassium
persulphate. Then the reaction mass is cooled to 40°C and an aqueous solution of NaOH is added until reaching a pH of about 7.
The obtained solution has a solid matter content of about 30% and is used as such for obtaining the binder as claimed by the
invention.

[0027] The solutions of the copolymers obtained above are mixed, while stirring, in the following amounts by weight: 80 parts by
weight functionalized styrene-maleic anhydride - butyl acrylate terpolymer; 5 parts by weight partly acetalized polyvinyl alcohol; 1
part by weight acrylonitrile - acrylic acid copolymer and water up to a solid matter content of 36%, then the mixture thus obtained
is additivated, while stirring, with 2%, related to the solid matter content, of aminosilan as an agent for plasticizing and increasing
the adherence to the support and 0.7%, related to the solid matter content, of phenol stabilizer. The stirring is continued for 30
minutes then the desired product is obtained as aqueous solution having a colour varying from reddish-yellowish up to reddish-
brown, a pH of between 5 and 7 and a viscosity of between 8 and 144 sec with the 8 mm diameter cup, according to ISO 2431 /
ASTM D5125.
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Example 2

[0028] It was proceeded similarly to Example 1, except that 80 parts by weight of styrene-maleic anhydride - butyl acrylate ter-
copolymer solution was mixed with 2 parts by weight of partly acetalized polyvinyl alcohol and water up to a solid matter content of
35%, then the resulting mixture was additivated with 2%, related to the solid matter content, of aminosilan as plasticiang agent
and 0.7%, related to the solid matter content, of phenol stabilizer. The obtained product is in the form of an aqueous reddish -
brown coloured solution, with a pH of about 6.8 and a viscosity of 13 sec with the 8 mm diameter cup, according to ISO 2431 /
ASTM D5125.

Example 3

[0029] It was proceeded similarly to the Example 1, except that there were mixed 80 parts by weight of acrylonitrile - acrylic acid
copolymer solution, 15 parts by weight of partly acetalized polyvinyl alcohol and water up to a solid matter content of 36%, then
the resulting mixture was additivated with 2%, related to the solid matter content, of aminosilan as plasticizing agent and 0.7%,
related to the solid matter content, of phenol stabilizer. The obtained product is in the form of a reddish -yellowish coloured
aqueous solution, with a pH of about 6.7 and a viscosity of 144 sec with the 8 mm diameter cup, according to ISO 2431 / ASTM
D5125.

Invention applicability

[0030] The binders synthesized in Examples 1 - 3 were deposited by spraying onto glass fibers, in an amount of 3% by weight,
related to the finished product, then the thus resulting material was maintained at between 200°C and 220°C, for between 1 and 5
minutes, in a drying cabinet for crosslinking the binder. From the obtained material there were taken samples for test, which were
evaluated with regard to the dimensional stability and tensile strength, lengthwise and in perpendicular direction, after aging at
70£2°C and relative humidity of 95+5%, for 168 hours. For each determined parameter there was used a number of three
samples, the values in the Table representing the determined average value.

[0031] The results are presented in Table 1.
Table 1. Modifications of size and of the tensile strength

No. Sample of Example No. ADC, % PDC,% ATSC, % PTSC,%
1 3.15+0.5 7.4+0.8 8.1310.27 11.15+£2.12
2 5.02+1.3 8.22+1.1 7.22+2.2 13.24+3.2
3 4.44+0.7 6.8412.2 5.55+0.3 14.22+0.5

[0032] The significance of the parameters in the table is the following:

ADC, %
represents the percentage size modification, lengthwise, as a consequence of aging
PDC, %
represents the percentage size modification, in perpendicular direction, as a consequence of aging
ATSC, %
represents the percentage stretching resistance modification lengthwise, as a consequence of aging
PTSC, %
represents the percentage stretching resistance modification, in the perpendicular direction as a consequence of aging.

[0033] It results from the data presented in the table that the articles made from glass fibers impregnated with the binder claimed
by the invention presents, as a consequence of aging, a good dimensional stability both in longitudinal and transverse direction,
as well as a good stability of the tensile strength.
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FREMGANGSMADE TIL OPNAELSE AF ET BINDEMIDDEL TIL FIBRE
OG HERDBART BINDEMIDDEL TIIL FTBRE

PATENTKRAV

Fremgangsmade til opnaelse af et
polymerbindemiddel til impregnering af fibre,
kendetegnet ved, at den omfatter trinnene

{a} opnaelse af en delvist acetaliseret
polyhydroxypoelymer, fortrinsvis
polyvinylalkohol,

{b} opnéelse af en tercopolymer, af
{bl) en aromatisk

vinylmonomer,

(b2) en carboxyholdig forbindelse,

(b3) en acrylforbindelse udvalgt fra gruppen
bestaende af isobutylacrylat,
isopentylacrylat, pentylacrylat, N-
isopropylacrylamid 0og butylacrylat,
fortrinsvis butylacrylat;

{c} opnaelse af en acrylsyre-
acrylonitrilcopolymer;

{d} efterfulgt af blanding, under omrering, i
forhé&ndsbestemte m#ngder, af de tidligere
opnaede polymerer, hvor det resulterende

hezrdbare bindemiddel er en vandig oplgsning.

Fremgangsmade ifglge krav 1, hvor den delvist
acetaliserede polyhydroxypolymer har en
acetaliseringsgrad pa 18-22 % og er opnaet ved
acetaliseringsreakticonen af polyhydroxypolymeren
med et aldehyd.

Fremgangsmidde ifglge krav 1 eller 2, hvor den
delvist acetaliserede polvhydroxypolymer er en
polyvinylalkohol og aldehydet er wudvalgt fra
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gruppen bestadende af acetaldehyd, propionaldehyd
og butyraldehyd.

Fremgangsmade ifelge et hvilket som helst af
kravene 1-3, hvor acetaliseringsreaktionen sker 1
nervar af en acetaliseringskatalysator,
fortrinsvis en uorganisk syre, fortrinsvis
udvalgt fra gruppen bestdende af svovlsyre,
phosphorsyre og saltsyre.

Fremgangsmade 1ifeslge et hvilket som helst af
kravene 1-4, hvor den arcomatiske vinylmonomer (bl)

er styren.

Fremgangsmade ifglge et hvilket som helst af
kravene 1-5, hvor den carboxyholdige forbindelse
(b2} er en unmettet di-carboxylsyre eller et

anhydrid deraf, fortrinsvis maleisyreanhydrid.

Fremgangsmade ifelge et hvilket som helst af
kravene 1-6, hvor i trin {b} tercopolymeren har en
(bl}:{b2): (b3) molforhold i intervallet fra 1
til 3 mol af den carboxyholdige forbindelse
(b2), og 0,5 til 1 mol af acrylforbindelsen (b3),
begge i1 forhold til en mol af (bl), den aromatiske

vinylmonomer, sasom styren.

Fremgangsmdde 1fglge et hvilket som helst af
kravene 1-7, hvor terpolymeren er funktionaliseret
med reaktionen med hydroxylgruppeforbindelser,
fortrinsvis polycler eller hydroxylaminer,
fortrinsvis ved stuetemperatur, fortrinsvis op til
opndelse af en viskositet pd maksimalt 50 sek.,
malt med en kop med en 8 mm diameter ifwlge IS0
2431 I ASTM 05125.
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Fremgangsméde ifelge et hvilket som helst af
kravene 1-8, hvor acrylsyre-
acrylonitrilcopeolymeren i trin {c} er opnaet ved
radikal polymerisering, fortrinsvis ved et

acrylsyre:acrylonitril-molforhold pa 2:1.

Herdbart bindemiddel til impragnering af
mineralfibre, der kan opnads ved fremgangsmaden
ifelge et hvilket som helst af kravene 1 - 9.

Haerdbart bindemiddel til impragnering af

mineralfibre, kendetegnet ved, at det omfatter

{a} op til 20 v&gtdele delvist acetaliseret
polyhydroxypolymer, fortrinsvis
polyvinylalkohol, fortrinsvis med en
acetaliseringsgrad pa 18 til 22 %:

{b} op til 100 vagtdele af en tercopolymer af
{(bl) en aromatisk

vinylmonomer,

(b2} en carboxyhcldig forbindelse,

(b3) en acrylforbindelse udvalgt fra
gruppen bestaende af isobutylacrylat,
isopentylacrylat, pentylacrylat, N—
isopropylacrylamidbutylacrylat,
fortrinsvis butylacrylat, fortrinsvis
funktionaliseret med reaktionen med
hydroxylgrupper forbindelser, sasom
polyoler eller hydroxylaminer:

{c} op til 80 vegt-% acrylsyre-
acrylonitrilcopoclymer;

{e} wvand op til et faststofindhold pa mellem
35 % og 40 %,

{£} o©0g fra 1 til 3 wvagt-%, relateret til et
faststofindhold, af plastificeringsmiddel
og/eller op til maksimalt 1 %, relateret til
faststofindholdet, stabiliseringsmiddel,
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hvor det hardbare bindemiddel er i1 form af en

vandig oplesning,

Herdbart bindemiddel ifelge krav 10 - 11 med et pH
pa mellem 5 og 7 og en viskositet pad mellem 8 og
144 sek. med koppen pd 8 mm diameter ifeglge IS0
2431 I ASTM 05125.

Heérdbart bindemiddel ifelge krav 10 - 12, hvilket
herdbart bindemiddel endvidere omfatter
flammehammende  tilsatningsstoffer udvalgt fra
gruppen bestdende af urea, melamin, dicyandiamid,
natriumcarbonat, borsyresalte, antimonholdige
forbindelser 0g derivater heraf, g
vandfrigerelsesmidler, fortrinsvis aluminiumoxid,
trihydrat eller magnesiumhydroxid og eventuelt op

til 1 % nanotitandioxid.

Anvendelse af bindemidlet ifelge krav 10 - 13 til
impragnering af mineralfibre, fortrinsvis

glasfibre og eller basaltfibre.

Mineralfibre bundet af et hardbart bindemiddel
ifzlge et hvilket som helst af kravene 10 - 13.
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