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SZING COMPOSITION FOR MINERAL 
FIBERS AND RESULTING PRODUCTS 

0001. The invention relates to a sizing composition for 
mineral fibers, especially glass fibers or rock fibers, which has 
a low content of free formaldehyde. The sizing composition 
comprises a resin obtained by the condensation of phenol, 
formaldehyde and an amine in the presence of a basic cata 
lyst, and an extender. 
0002 The invention also relates to the insulating products 
based on mineral fibers treated by said sizing composition. 
0003. The insulating products based on mineral fibers may 
be formed from fibers obtained by various processes, for 
example using the known technique of internal or external 
centrifugal fiberizing. 
0004 Internal centrifugation consists in introducing mol 
ten material (in general glass or rock) into a spinner that has 
a multitude of Small holes, the material being projected 
against the peripheral wall of the spinner under the action of 
the centrifugal force and escaping therefrom in the form of 
filaments. On leaving the spinner, the filaments are attenuated 
and entrained by a high-velocity high-temperature gas stream 
to a receiving member in order to form a web of fibers. 
0005. As for external centrifugation, this consists in pour 
ing the molten material onto the outer peripheral Surface of 
rotary members known as rotors, from which the molten 
material is ejected under the action of the centrifugal force. 
Means for attenuating via a gas stream and for collecting on a 
receiving member are also provided. 
0006 To assemble the fibers together and provide the web 
with cohesion, the fibers, on leaving the spinner, are sprayed 
with a sizing composition containing a thermosetting resin. 
The web of fibers coated with the size undergoes a heat 
treatment (at a temperature generally above 100°C.) so as to 
polycondense the resin and thus obtain a thermal and/or 
acoustic insulation product having specific properties, espe 
cially dimensional stability, tensile strength, thickness recov 
ery after compression, and uniform color. 
0007. The sizing composition is usually sprayed onto the 

fibers. Generally, the sizing composition contains the resin, 
which customarily takes the form of an aqueous solution, 
additives, such as urea, silanes, mineral oils, aqueous ammo 
nia and a polycondensation catalyst, and water. 
0008. The properties of the sizing composition depend 
largely on the characteristics of the resin. From the standpoint 
of the application, it is necessary for the sizing composition to 
have good sprayability and be able to be deposited on the 
surface of the fibers so as to bond them effectively. The 
sprayability is directly related to the capability that the resin 
possesses of being able to be diluted in a large amount of 
water and to remain stable over time. 
0009. The dilution capability is characterized by the 
"dilutability”, which is defined as the volume of deionized 
water that it is possible, at a given temperature, to add to a unit 
Volume of the aqueous resin Solution before the appearance of 
permanent cloudiness. In general, a resin is considered to be 
able to be used as a size when its dilutability at 20° C. is 
1000% or higher. 
0010. The sizing composition is generally prepared at the 
time of use by mixing the resin and the abovementioned 
additives. It is important that the resin remains stable for a 
given period of time before being used in the sizing compo 
sition, in particular for at least 8 days at a temperature of 
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around 12 to 18°C. and that its dilutability at the end of this 
period is, at 20° C., 1000% or higher, preferably 2000% or 
higher (infinite dilutability). 
0011 Furthermore, the sizing compositions are subject to 
strict regulations which mean that the resin must contain— 
and generate during the sizing operation or Subsequently 
during the curing of the insulating product—as few as pos 
sible compounds considered to be harmful to human health or 
to the environment. 

0012. The thermosetting resins most commonly used in 
sizing compositions are phenolic resins belonging to the fam 
ily of resols. Apart from their good crosslinkability under the 
aforementioned thermal conditions, these resins are very 
soluble in water, possess good affinity for mineral fibers, 
especially glass fibers, and are relatively inexpensive. 
0013 These resins are obtained by the condensation of 
phenol and formaldehyde, in the presence of a basic catalyst, 
in a formaldehyde/phenol molar ratio generally greater than 1 
so as to promote the reaction between the phenol and the 
formaldehyde and to reduce the residual phenol content in the 
CS1. 

0014) To reduce the amount of residual formaldehyde, it is 
known to add a Sufficient amount of urea to the resin, the urea 
reacting with the free formaldehyde, forming urea-formalde 
hyde condensates (see EPO 148050A1). The resin obtained 
contains phenol-formaldehyde and urea-formaldehyde con 
densates, has a free formaldehyde and free phenol content, 
expressed with respect to the total weight of liquid, of 3% and 
0.5%, respectively, or less, and a water dilutability of at least 
1OOO%. 

0015. Although the amount of residual phenol is accept 
able, the amount of residual formaldehyde is however too 
high to meet the current regulatory constraints. 
0016. Moreover, it has been found that the resin is not 
stable under the conditions of the heat treatment to which the 
sized fibers are subjected in order for the resin to crosslink and 
effectively bond the fibers in the final insulating product. At 
the temperatures customarily used in the oven, generally 
above 100° C., the urea-formaldehyde condensates are 
degraded and release formaldehyde, which increases the 
undesirable gas emissions into the atmosphere. Formalde 
hyde may also be released from the end product during its use 
as thermal and/or acoustic insulation, under the effect of 
temperature variations and also hygrometric variations linked 
to climatic cycles. 
(0017 EP 0480.778 A1 has proposed to substitute part of 
the urea with an amine, which reacts with the free phenol and 
the free formaldehyde via the Mannich reaction to form a 
condensation product having improved thermal stability. The 
free phenol and free formaldehyde contents of this resin are 
0.20% or less and 3% or less, respectively. 
0018. The objective of the present invention is to provide a 
sizing composition capable of being sprayed onto mineral 
fibers which comprises a liquid phenolic resin that has a low 
content of free formaldehyde and an extender. 
0019. The term “extender is understood here to mean an 
organic filler that is soluble or dispersible in the aqueous 
sizing composition, i.e. which may be distributed or is in the 
form of a dispersion or an emulsion. 
0020. One subject of the invention is, more generally, a 
resin composition that comprises a liquid phenolic resin hav 
ing a low content of free formaldehyde and an extender. This 
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resin composition is intended, in particular, to be incorpo 
rated into the constitution of the aforementioned sizing com 
position. 
0021. Another subject of the invention relates to the ther 
mal and/or acoustic insulation products obtained from min 
eral fibers sized with the aforementioned sizing composition. 
0022. The liquid resin that is incorporated into the consti 
tution of the sizing composition according to the invention 
has a free formaldehyde content, expressed with respect to the 
total weight of liquid, of 0.1% or less, preferably of 0.05% or 
less. 

0023 The free phenol content of the resin is, expressed 
with respect to the total weight of liquid, 0.5% or less, pref 
erably 0.4% or less. 
0024 Advantageously, the resin is a liquid resin which 
mainly contains phenol-formaldehyde (P-F) and phenol 
formaldehyde-amine (P-F-A) condensates. It is understood 
here that the “phenol part, denoted by P. of the condensates 
may be composed of (i) phenol, or (ii) phenol substituted by 
at least one functional group (such as halo-, nitro-, alkyl-), or 
(iii) an optionally Substituted phenol group borne by a long 
chain molecule, or (iv) a mixture of the aforementioned com 
pounds (i), (ii), (iii). 
0025. The resin has a dilutability, measured at 20°C., at 
least equal to 1000%, preferably 1200% or higher and advan 
tageously 1400% or higher. 
0026. The resin is thermally stable since it is free of urea 
formaldehyde (U-F) condensates known for their aptitude to 
degrade under the effect of temperature. As for the P-F-A 
condensates, these are stable under the aforementioned con 
ditions, notably they generate little formaldehyde, in particu 
lar during aging of the final insulating product. 
0027. The resin as defined above is obtained according to 
a process that consists in reacting a phenol as defined previ 
ously, preferably phenol, and formaldehyde in the presence of 
a basic catalyst, in a formaldehyde/phenol molar ratio greater 
than 1, in cooling the reaction mixture and in introducing into 
said reaction mixture, during the cooling, an amine that reacts 
with the free formaldehyde and the free phenol via the Man 
nich reaction. 

0028. As soon as the amine is introduced the cooling is 
interrupted and the reaction mixture is maintained at the 
introduction temperature for a time that varies from 10 to 120 
minutes, and after the cooling an acid is added in a sufficient 
amount so that the pH of the resin is less than 7. 
0029 Preferably, the phenol and the formaldehyde are 
made to react in a formaldehyde/phenol molar ratio of 
between 2 and 4, or advantageously less than or equal to 3, to 
a degree of phenol conversion of greater than or equal to 93%, 
and cooling of the reaction mixture is started. The cooling 
takes place at a stage in the condensation that corresponds to 
a resin that can still be diluted with water (dilutability greater 
than 1000%). 
0030 The expression “degree of phenol conversion' is 
understood to mean the percentage of phenol that has partici 
pated in the condensation reaction with the formaldehyde 
relative to the starting phenol content. 
0031. The amine is added progressively during the cooling 
since the reaction between phenol and formaldehyde is exo 
thermic, and the temperature at the moment of addition of the 
amine is maintained over the time mentioned above, while 
taking measures to ensure that the dilutability of the resin 
remains at least equal to 1000%. 
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0032. The amine is chosen from amines that can react with 
formaldehyde and phenol to form a Mannich base. As 
examples, mention may be made of alkanolamines, in par 
ticular monoethanolamine and diethanolamine, and cyclic 
amines, in particular piperidine, piperazine, and morpholine. 
Monoethanolamine and diethanolamine are preferred. 
0033. The amine is introduced right from the start of the 
cooling, at a temperature that may vary from 50 to 65° C. 
preferably of about 60° C. 
0034. The phase during which the temperature is main 
tained allows the amine to be reacted with almost all of the 
formaldehyde present in the reaction medium, and conse 
quently allows the free formaldehyde content in the final resin 
to be lowered down to a value of 0.1% or less. 
0035. By maintaining the mixture at the abovementioned 
temperature, it is also possible to reduce the free phenol 
content in the resin, in particular when the latter is obtained 
with a formaldehyde/phenol molar ratio of less than 3. The 
free phenol content in the resin is thus 0.5% or less. 
0036. The preparation of the resin takes place under a 
temperature cycle, which comprises three phases: a heating 
phase; a first temperature hold; and a cooling phase. 
0037. In the first phase, formaldehyde and phenol are 
made to react in the presence of a basic catalyst, while pro 
gressively heating to a temperature between 60 and 75°C., 
preferably about 70°C. The formaldehyde/phenol molar ratio 
is greater than 1, preferably varies from 2 to 4 and is advan 
tageously equal to 3 or less. 
0038. The catalyst may be chosen from catalysts known to 
those skilled in the art, for example triethylamine, lime (CaO) 
and alkali or alkaline-earth metal hydroxides, for example 
Sodium hydroxide, potassium hydroxide, calcium hydroxide 
or barium hydroxide. Sodium hydroxide is preferred. 
0039. The amount of catalyst varies from 2 to 15%, pref 
erably 5 to 9% and advantageously 6 to 8% by weight relative 
to the initial weight of phenol. 
0040. In the second phase, the temperature of the reaction 
mixture, which is reached after heating the reaction mixture 
(end of the first phase), is maintained until the degree of 
phenol conversion is at least equal to 93%. 
0041. The third phase is a cooling phase during which the 
amine is introduced into the reaction mixture so as to start the 
reaction with the residual formaldehyde and the residual phe 
nol, and thus to form the P-F-A condensates. 
0042. The addition of the amine takes place progressively 
owing to the exothermic character of the reaction, as indicated 
above, and may for example be carried out at a rate of from 1 
to 5%, preferably 2 to 4%, by weight of the total amount of 
amine per minute. 
0043. The amount of amine, in particular of alkanolamine, 

is added in an amount of 0.2 to 0.7 mol, preferably 0.25 to 0.5 
mol, of amine per mole of starting phenol. 
0044) The duration of the amine addition may vary from 
10 to 120 minutes, preferably 20 to 100 minutes and advan 
tageously 25 to 50 minutes. 
0045 Preferably, the addition of the amine is carried out at 
a temperature between 50 and 65° C. and advantageously of 
about 60° C. 
0046. After the amine has been added, a temperature hold 

is effected by maintaining the temperature at the end of the 
introduction for 10 to 120 minutes, preferably at least 15 
minutes, so as to continue the condensation reaction of the 
formaldehyde and the phenol with the amine until a more 
advanced stage and further reduce the amount of free form 
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aldehyde and free phenol, the dilutability of the resin, mea 
sured at 20°C., having to be maintained at least at 1000%. 
0047. After the P-F-A condensates have been formed, the 
reaction mixture is cooled so that its temperature reaches 
about 20 to 25° C. and is neutralized so as to stop the con 
densation reactions. 
0048. The reaction mixture is neutralized by adding an 
acid until a pH of less than 7, preferably less than 6 and 
advantageously above 4 and better still of around 5 is 
obtained. The acid is chosen from Sulfuric acid, Sulfamic acid, 
phosphoric acid and boric acid. Sulfuric acid and Sulfamic 
acid are preferred. 
0049. The extender is chosen, in particular, from carbohy 
drates, lignin derivatives, especially lignoSulfonates Such as 
ammonium lignoSulfonate (ALS) or sodium lignoSulfonate, 
animal or plant, especially soybean, proteins and mixtures of 
these compounds. 
0050. As examples of carbohydrates, mention may be 
made of monosaccharides such as erythrose, threose, ribose, 
arabinose, Xylose, lyxose, glucose, allose, altrose, mannose, 
gulose, idose, galactose, talose, psicose, fructose, Sorbose and 
tagatose, oligosaccharides such as lactose, maltose. Sucrose, 
cellobiose, trehalose, raffinose, gentianose, melibiose and 
stachyose, and polysaccharides such as starches, especially 
corn, potato, tapioca and wheat starches, which starches may 
or may not be modified, celluloses, gums such as guar gum 
and Xanthan gum, alginates and pectins. 
0051 Water-soluble carbohydrates are preferred. 
0.052 The sizing composition may also comprise 0 to 40 
parts of urea per 100 parts by dry weight of the mixture 
constituted by the resin and the urea. 
0053. These extenders may, where appropriate, be based 
on by-products resulting from industrial or agricultural, in 
particular agri-food processes, or from other waste products. 
These materials have the advantage of being available 
through different channels to the chemical constituents gen 
erally used in the synthesis of phenolic resins, which makes 
the preparation of the composition according to the invention 
less sensitive to the fluctuations in the production of conven 
tional raw materials. 
0054. In the sizing composition, the content of extender 
varies from 0.1 to 40 parts by weight per 100 parts by dry 
weight of liquid resin, preferably is 20 parts or less, for 
example from 3 to 20 parts and in particular is 15 parts or less. 
0055 Generally, the sizing composition also comprises 
the following additives, per 100 parts by dry weight of resin 
and where appropriate of urea: 

0056 0 to 10 parts of a polycondensation catalyst, for 
example ammonium Sulfate, preferably less than 7 parts; 

0057 0 to 2 parts of silane, in particular an aminosilane; 
0058 0 to 20 parts of oil, preferably 6 to 15 parts; and 
0059 0 to 20 parts of aqueous ammonia (20 wt % solu 
tion), preferably less than 12 parts. 

0060. The role of the additives is known and is briefly 
recalled: the urea makes it possible to adjust the gel time of 
the sizing composition in order to prevent any pregelling 
problems; the ammonium Sulfate serves as a polycondensa 
tion catalyst (in the hot oven) after the sizing composition has 
been sprayed onto the fibers; the silane is a coupling agent for 
coupling between the fibers and the resin and also acts as an 
anti-ageing agent; the oils are hydrophobic anti-dust agents; 
the aqueous ammonia acts, when cold, as a polycondensation 
retarder. 
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0061 The examples that follow allow the invention to be 
illustrated without however limiting it. 

EXAMPLE 1. 

0062 Introduced into a 2-liter reactor topped with a con 
denser and equipped with a stirring system were 378 g of 
phenol (4 mol) and 809 g of formaldehyde (10 mol) as a 37% 
aqueous solution (formaldehyde/phenol molar ratio equal to 
2.5) and the mixture was heated at 45°C. with stirring. 
0063 52.7 g of sodium hydroxide as a 50% aqueous solu 
tion (i.e. 7% by weight relative to the phenol) were regularly 
added over 30 minutes, the temperature was then progres 
sively raised to 70° C. over 30 minutes, and this temperature 
was maintained for 80 minutes so as to reach a degree of 
phenol conversion equal to 93%. 
0064. Next, the temperature was reduced to 60° C. over 30 
minutes and at the same time 75.3 g of monoethanolamine 
(1.2 mol) were introduced in a regular manner into the reac 
tion mixture. The temperature was maintained at 60°C. for 15 
minutes, the mixture was cooled downto about 25°C. over 30 
minutes, and Sulfamic acid as a 15% solution was added over 
60 minutes until the pH was equal to 5.0. 
0065. The resin obtained had the appearance of a clear 
aqueous composition: it had a free formaldehyde content 
equal to 0.05%, a free phenol content equal to 0.2% (the 
contents being expressed with respect to the total weight of 
liquid) and a dilutability greater than 2000%. 
0066. The solids content of the liquid resin, by weight, was 
adjusted to 50% with water, and urea (20 parts by weight per 
80 parts by dry weight of the liquid resin) was added. 
0067. A sizing composition was prepared by mixing 100 
parts by dry weight of the aforementioned mixture of resin 
and urea, 7 parts by weight of molasses, 3 parts of ammonium 
sulfate, 1 part of silane (Silcquest(R) A-1 100 sold by OSI) and 8 
parts of a mineral oil. 
0068. This sizing composition was used to fabricate an 
insulating product based on mineral wool. Conventionally, 
the sizing composition was sprayed onto glass fibers at the 
outlet from the fiberizing device in an amount of 4.5% by dry 
weight of size relative to the weight of the fibers. The sized 
fibers were collected on a belt conveyor where they formed a 
glass wool blanket, which was then Subjected to a heat treat 
ment in an oven in order to obtain a minimum temperature of 
200° C. in the middle of the product. 
0069. The final insulating product had a nominal thickness 
of 200 mm and a nominal density of 11 kg/m. It had 
mechanical properties in terms of tensile strength, thickness 
recovery and water absorption capacity that were identical to 
those of a product fabricated under the same conditions with 
a control sizing composition that did not contain an extender. 

EXAMPLE 2 

0070 A liquid resin was prepared under the conditions 
from example 1. 
0071. A mixture containing 80 parts by dry weight of the 
liquid resin and 20 parts by weight of urea was prepared. 
0072 A sizing composition was prepared by mixing 100 
parts (by dry weight) of the aforementioned mixture of resin 
and urea, 5 parts by weight of a dextrin derived from corn 
starch, 3 parts of ammonium sulfate, 0.75 part of silane 
(Silcquest(R) A-1 100 sold by OSI) and 9.5 parts of a mineral oil. 
0073. The dextrin derived from corn starch had a weight 
average molecular weight equal to 3510 and a dextrose 
equivalent (DE) equal to 30 (Roclys(R C30725 sold by 
Roquette Freres; example 2a) or a weight-average molecular 
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weight equal to 1850 and a dextrose equivalent (DE) equal to 
30 (Tackidex(R) 30L75 sold by Roquette Freres; example 2b). 
0074 Conventionally, the dextrose equivalent DE is 
defined by the following equation: 

number of glycoside bonds broken 
DE = 100x. number of glycoside bonds in the initial starch 

0075. This sizing composition was used under the condi 
tions of example 1 to fabricate an insulating product based on 
mineral wool having a nominal thickness of 80 mm and a 
nominal density of 11 kg/m. 
0.076 Also fabricated under the same conditions was an 
insulating product (Reference) in which the sizing composi 
tion did not contain an extender. 
0077. The following parameters were measured on the 
insulating products obtained: 

0078 the thickness recovery after 24 hours under com 
pression with a compression ratio (defined as being the 
ratio of the nominal thickness to the thickness under 
compress) equal to 5/1. The thickness recovery is the 
ratio of the thickness measured to the nominal thickness, 
expressed in 96; it makes it possible to evaluate the good 
dimensional behavior of the product; and 

(0079 the tensile strength according to the ASTM C 
686-71T standard on a specimen cut from the insulating 
product by stamping. The specimen had the shape of a 
torus having a length of 122 mm, a width of 46 mm, a 
radius of curvature of the cut at the outer edge equal to 38 
mm and a radius of curvature of the cut at the inner edge 
equal to 12.5 mm. 

0080. The specimen was placed between two cylindrical 
mandrels of a test machine, one of which was mobile and 
moved at a constant speed. The breaking force F (in grams 
Force, gF) of the specimen was measured and the tensile 
strength was calculated from the ratio of the breaking force F 
to the mass of the specimen, expressed in gF/g. 
0081. The tensile strength was measured after the fabrica 
tion (TS fab.) and after an accelerated ageing in an autoclave 
at a temperature of 105°C. under 100% relative humidity for 
15 minutes (TS15). 
0082. The measurements are collated in table 1. 

EXAMPLE 3 

0083. A sizing composition was prepared under the con 
ditions of example 2 but modified in that the dextrin derived 
from a corn starch was replaced by a soybean protein hydro 
lyzate (SoyadR 12UT sold by Hercules). 
0084. The sizing composition was used to fabricate an 
insulating product based on mineral wool under the same 
conditions as example 2. 
0085. The thickness recovery and tensile strength mea 
Surements are given in table 1. 

TABLE 1. 

Ex. 2a Ex. 2b Ex. 3 Reference 

Thickness recovery (%) 151 151 150 149 
Tensile strength (gF/g) 

TS fab. 337 327 360 297 
TS15 319 318 347 257 
loss (%) 5.3 2.7 3.6 13.4 
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I0086. The presence of an extender in examples 2 and 3 
improves the tensile strength of the products and makes it 
possible to retain a thickness recovery comparable to that of 
the reference product without extender. 

1. A sizing composition comprising a liquid phenolic resin 
having a free formaldehyde content, expressed with respect to 
the total weight of liquid, of 0.1% or less, and an extender. 

2. The composition as claimed in claim 1, wherein the 
liquid phenolic resin consists essentially of phenol-formalde 
hyde and phenol-formaldehyde-amine condensates. 

3. The composition as claimed in claim 1, wherein said 
composition has a free phenol content, expressed with respect 
to the total weight of liquid, of 0.5% or less. 

4. The composition as claimed in claim 1, wherein the 
amine is an alkanolamine or a cyclic amine. 

5. The composition as claimed in claim 4, wherein the 
amine is monoethanolamine or diethanolamine. 

6. The composition as claimed in claim 1, wherein the resin 
has a free formaldehyde content of 0.1% or less, a free phenol 
content of less than 0.4% and a water dilutability, at 20°C., of 
1000% or higher. 

7. The composition as claimed in claim 1, wherein the 
extender is selected from the group consisting of a carbohy 
drate, alignin derivative, (ALS) or sodium an animal protein 
and a plant protein. 

8. The composition as claimed in claim 7, wherein the 
carbohydrate is selected from the group consisting of a 
monosaccharide, an oligosaccharide, and a polysaccharide. 

9. The composition as claimed in claim 1, wherein the 
composition also comprises 0 to 40 parts of urea per 100 parts 
by dry weight of the mixture constituted by the resin and the 
lea. 

10. The composition as claimed in claim 1, wherein the 
content of extender varies from 0.1 to 40 parts by weight per 
100 parts by dry weight of liquid resin. 

11. The composition as claimed in claim 1, wherein said 
composition also comprises the following additives, per 100 
parts by dry weight of liquid resin and optionally of urea: 
0 to 10 parts of a catalyst, 
0 to 2 parts of silane, 
0 to 20 parts of oil, and 
0 to 20 parts of aqueous ammonia (20 wt % solution). 
12. A resin composition comprising a liquid phenolic resin 

having a free formaldehyde content, expressed with respect to 
the total weight of liquid, of 0.1% or less and an extender. 

13. An insulation product, comprising mineral fibers sized 
with the sizing composition as claimed in claim 1. 

14. A product as claimed in claim 13, wherein the fibers are 
glass fibers or rock fibers. 

15-16. (canceled) 
17. The composition as claimed in claim 7, wherein the 

carbohydrate is at least one monosaccharide selected from the 
group consisting of erythrose, threose, ribose, arabinose, 
Xylose, lyxose, glucose, allose, altrose, mannose, gulose, 
idose, galactose, talose, psicose, fructose, Sorbose and taga 
tOSe. 

18. The composition as claimed in claim 7, wherein the 
carbohydrate is at least one oligosaccharide selected from the 
group consisting of lactose, maltose, Sucrose, cellobiose, tre 
halose, raffinose, gentianose, melibiose and stachyose. 
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19. The composition as claimed in claim 7, wherein the 
carbohydrate is at least one polysaccharide selected from the 
group consisting of modified starch, unmodified Starch, cel 
lulose, gum, alginate, and pectin. 

20. A method of fabricating an insulation product compris 
ing sizing mineral fibers with the sizing composition as 
claimed in claim 1. 
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21. A method of fabricating an insulation product compris 
ing sizing mineral fibers with a sizing composition compris 
ing the resin of claim 12. 

22. The insulation product of claim 13, wherein the insu 
lation product is a thermal and/or acoustic insulation product. 

c c c c c 


