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57 ABSTRACT 
A method of preparing asbestos articles to exhibit 
dustproof effects in secondary processing without deg 
radation of the inherent properties of the asbestos arti 
cles comprises the step of immersing the asbestos arti 
cle in a treating agent comprising formaldehyde, a 
water-soluble organic compound capable of reacting 
with formaldehyde to form a water-insoluble com 
pound under weakly alkaline conditions in an atmo 
sphere maintained at a high temperature and a high 
humidity, a plasticizer, and a water-soluble macromo 
lecular substance having film forming properties, and 
the steps of infusing the asbestos article with a weakly 
alkaline solution and first reacting the asbestos article 
in an atmosphere maintained at a high temperature 
and high humidity, and subsequently heat treating the 
resulting product to obtain the final product. The final 
product is impregnated in the interior substrate 
thereof by 0.5 to 10 wt.% of the water-insoluble com 
pound, has a surface layer of 0.04 to 0.09 wt.% of a 
film of the water-soluble macromolecular substance, 
and has 1.5-30 wt.% of a polyhydric alcohol 
plasticizer. 

2 Claims, 1 Drawing Figure 
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ASBESTOS ARTICLES HAVING DUSTPROOF 
PROPERTIES 

FIELD OF THE INVENTION 

The present invention relates to a method of prepar 
ing and treating asbestos articles to exhibit dustproof 
properties in secondary processing, particularly spun 
and woven asbestos articles, by treating such articles 
with a treating agent without degradation of the inher 
ent asbestos properties of the articles. 

BACKGROUND OF THE INVENTION 
Emulsions, dispersions or solutions containing mac 

romolecular substances have heretofore been used for 
imparting dustproof properties to asbestos articles. 
According to conventional techniques, such treating 
agents are impregnated into the interior substrate and 
for onto the surface portions of an asbestos article and 
then the dispersion medium or solvent is removed by 
drying, thereby leaving a film of the macromolecular 
substance contained in the treating agent. Since in the 
secondary processing of asbestos articles they are sub 
jected to cutting and other processing operations, it is 
essential that the dustproof properties be imparted 
uniformly to not only the surface portions but also the 
interior substrate of asbestos articles. However, in con 
ventional techniques, the dispersed substance or solute 
tends to gather on the surface portions of an asbestos 
article at the drying step, thus the distribution density is 
frequently lower in the interior substrate portion of the 
article. Consequently, optimal dustproof effects cannot 
be obtained using conventional techniques. 

BRIEF SUMMARY OF THE INVENTION 

This invention provides a method which overcomes 
the above mentioned defects in conventional tech 
niques by imparting dustproof properties uniformly to 
not only the surface portions but also the interior sub 
strate portion of an asbestos article without the degra 
dation of its inherent asbestos properties. The treating 
agent used in this invention is one prepared by forming 
a mixture of formaldehyde with a water-soluble organic 
compound capable of both being aged under weakly 
alkaline conditions in an atmosphere maintained at a 
high temperature and a high humidity and reacting with 
formaldehyde to form a water-insoluble compound, 
adding a plasticizer such as a polyhydric alcohol or any 
other liquid alcohol having a high molecular weight, 
and finally incorporating a water-soluble macromolec 
ular substance having film-forming properties into the 
resulting mixture. An asbestos article to be treated, 
hereinafter referred to as a "starting article,' such as a 
spun or woven article of asbestos in the form of cloth, 
tape, rope or the like, is immersed in this treating agent 
in order to impregnate the starting article with the 
treating agent. Then the resulting product is first aged 
with a weakly alkaline substance in an atmosphere 
maintained at a high temperature and a high humidity, 
and subsequently subjected to heat treatment and 
dried. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a schematic diagram of an apparatus em 

ployed in carrying out the method of this invention. 
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2 
DETALED DESCRIPTION 

The product formed in accordance with the method 
of this invention is hereinafter referred to as the "com 
plete product.' Because the treating agent used in the 
present invention is impregnated through the entire 
starting asbestos article and close adhesion and bond 
ing among asbestos fibers in the asbestos article is ob 
tained in the aging and heat treatment steps, the 
amounts of each ingredient in the treating agent is 
defined based on the weight of the dried complete 
product. 
The complete product comprises 1.5 to 30 wt.% of 

said polyhydric alcohol or other high-molecular-weight 
alcohol, 0.04 to 0.09 wt.% of the water-soluble macro 
molecular substance having film-forming properties 
which is uniformly distributed through the surface 
layer, and 0.5 to 10 wt.% of the water-insoluble com 
pound formed during the heat treatment and aging 
steps which is distributed through the interior of the 
complete product. The treating agent to be used in this 
invention may further comprise methanol as a stabilizer 
for an aqueous solution of formaldehyde. If the amount 
of polyhydric alcohol or other high-molecular-weight 
alcohol, the plasticizer, is less than 1.5 wt.%, plasticiz 
ing effects in the asbestos article cannot be obtained, 
and if the amount of the plasticizer exceeds 30 wt.%, 
the plasticizer, a liquid substance, will ooze out when 
the asbestos article is pressed by fingers or the like. If 
the amount of the water-soluble macromolecular sub 
stance to be used as the film-forming substance is less 
than 0.04 wt.%, the resulting dust-proof effects are too 
low, and if the amount of this substance exceeds 0.09 
wt.%, the surface layer of the asbestos article becomes 
too readily combustible. In this invention, the content 
of the water-insoluble substance formed by the reac 
tion between the water soluble organic compound and 
formaldehyde is limited to a range of from 0.5 to 10 
wt.% because at a content below 0.05 wt.% the dust 
proof effects are too low and at a content exceeding 10 
wt.% the complete product becomes too hard to work 
in the subsequent secondary processing. 
Some examples of treating agents employed in the 

method of this invention are set forth below: 

Example 
Melamine (15% aqueous solution) 50 parts 
Formaldehyde (20% aqueous solution) 50 parts 
Glycerin plasticizer 3 parts 
Polyethyleneoxide water-soluble 
macromolecular substance 
(0.5% aqueous solution) 10 parts 
Methanol - part 
Total 114 parts 

Example 2 
Urea (10% aqueous solution) 50 parts 
Formaldehyde (20% aqueous solution) 50 parts 
Ethylene glycol plasticizer 5 parts 
Polyvinyl alcohol water-soluble 
macromolecular substance 
(0.5% aqueous solution) 0 parts 
Methanol 2 parts 
Total 117 parts 

Example 3 
Urea (25% aqueous solution) 50 parts 
Formaldehyde (38% aqueous solution) 50 parts 
Glycerin plasticizer 5 parts 
Polyethyleneoxide water soluble 
macromolecular substance 
(0.5% aqueous solution) 10 parts 
Methanol - parts 
Total | 9 parts 

Example 4 
Phenol (10% aqueous solution) 40 parts 
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-continued 
Formaldehyde (20% aqueous solution) 40 parts 
Glycerin plasticizer 40 parts 
Methyl cellulose water-soluble 
macromolecular plasticizer 
(1% aqueous solution) 10 parts 
Methanol 2 parts 
Total 132 parts 

Example 5 
Aqueous solution of phenol prepolymer 
(average molecular weight - 200; 
concentration - 60% 1 part 
Formaldehyde (5% aqueous solution 1 part 
Glycerin plasticizer 3 parts 
Polyethyleneoxide water-soluble 
macromolecular substance 
(0.5% aqueous solution) 10 parts 
Water 85 parts 
Total 100 parts 

The method of the present invention can be illus 
trated with reference to FIG. 1; guide rollers of varying 
diameters are connoted by reference number 8. A 
starting article 1 is passed through a treating bath 2 
containing treating agent 3 to impregnate the starting 
article with the treating agent. The impregnated article 
is forwarded through squeeze rolls 4 and 5 where ex 
cess treating agent is removed so that the weight of the 
impregnated article is 2.1 to 2.2 times the weight of the 
starting article. Then, the impregnated article is 
brushed by means of brushing rolls 6 and 7 to infuse a 
water-soluble alkaline component through the asbestos 
article and into the treating agent impregnated in the 
starting asbestos article in order to attain the weakly 
alkaline conditions (pH 8-11) necessary for the reac 
tion of the reactive substances in the treating agent. 
During this brushing treatment, the impregnated asbes 
tos article is also squeezed by the brushing rolls so that 
the weight of the impregnated article is about 2 times 
the weight of the starting article. Then, the aging step is 
conducted for 15 to 20 minutes in an aging tank 9 filled 
with high humidity conditions (R.H. 20%~100%) at 
70°C-100°C. The article coming from the aging tank is 
heat-treated and dried in a drying furnace 10 main 
tained at about 70°C-150°C. This results in a complete 
product which comprises 1.5 to 30 wt.% of the poly 
hydric alcohol or other high molecular-weight alcohol 
as the plasticizer, 0.04 to 0.09 wt.% of the water-solu 
ble macromolecular substance having film-forming 
properties uniformly distributed in the surface layer 
and 0.05 to 10 wt.% of the water-insoluble compound 
distributed through the interior of the complete prod 
uct and formed by the above aging and heat treatment 
steps. In the foregoing example the brushing treatment 
is adapted to attain weakly alkaline conditions, but 
means for attaining weakly alkaline conditions are not 
limited to a brushing step and it is possible to add an 
alkaline substance such as aqueous ammonia or a dilute 
solution of sodium hydroxide by some other suitable 
caS. 
The water-soluble organic substance such as mela 

mine, urea, phenol and phenol prepolymer used in the 
above examples 1-5 is fixed and bonded to the surface 
of the asbestos fibers in the aging tank 9 and reacts with 
formaldehyde to form a water-insoluble resinous com 
pound. This reaction proceeds and is completed in the 
drying furnace 10. The water-insoluble compound 
formed by this reaction acts as a dust-proofing binder 
bonding asbestos fibers to one another in the interior of 
the asbestos article. The water-soluble macromolecular 
substance such as polyethyleneoxide, polyvinyl alcohol 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
or methyl cellulose forms a film on the surface layer of 
the starting article at the drying step and thus exhibits 
dust-proof effects. Furthermore, since the polyhydric 
or other high-molecular-weight alcohol such as glyc 
erin or ethylene glycol is distributed through the inter 
ior of the starting article as a liquid plasticizer, despite 
the above-mentioned bonding activity and film-forming 
activity brought about in the interior and the surface 
layers of the asbestos article, the flexibility is not lost in 
the complete product. 

In order to know the dustproof effects of the com 
plete product made in accordance with this invention, 
tests were conducted in the following manner using 
products made with the treating agents of the above 
Examples 1 to 5. A film filter is connected to a suction 
pump and the sucking rate is adjusted to 200 cc/min. 
The sample is cut with scissors at the same height as the 
filter and about 30 cm from the filter. Asbestos fiber 
dust formed by the cutting step is collected by the filter. 
The collected dust particles are fixed on the filter film 
by use of a fixing agent, and after the filter film is made 
transparent by use of a chemical, the filter film is ob 
served under a phase-contrast microscope. The num 
ber of particles having a length greater than 5,u is 
counted and the number of asbestos dust particles per 
cc of air is calculated. Results are shown in the follow 
ing Table: 

Table 1 
Number of 

asbestos dust 
particles per Flexi 
cc of Air bility Appearance 

Untreated Article 30 good good 
Product of Example 1 .2 good good 
Product of Example 2 1.3 good good 
Product of Example 3 0.9 slightly slightly 

inferior colored 
Product of Example 4 1.2 good slightly 

colored 
Product of Example 5 1.3 good good 

As is indicated by the results from the foregoing 
Table, in the complete product of this invention, sur 
faces of interior asbestos fibers are covered with the 
water-soluble resinous compound and these fibers are 
bonded tightly to one another by such water-insoluble 
resinous compound. Furthermore, a film is formed on 
the surface layer of the asbestos article. Accordingly, in 
the complete product of this invention, the dustproof 
effects are attained in not only the interior but also the 
outer portions and these effects are very high. More 
over, although the interior and outer portions of the 
asbestos article are in the coated state, flexibility is 
imparted to the complete product by the presence of 
the plasticizer and therefore, the inherent flexibility of 
the asbestos article is not lost in the complete product 
of this invention. 
The foregoing description of this invention will so 

fully reveal the general nature of the invention that 
others can, by applying current knowledge, readily 
modify such invention and/or vary it without departing 
from the generic concept, and, therefore, such varia 
tions and modifications should and are intended to be 
comprehended within the meaning and range of equiv 
alents of the disclosed invention. It is to be understood 
that the phraseology or terminology employed herein is 
for the purposes of description and not of limitation. 
What is claimed is: 
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1. An asbestos product which exhibits dustproof ef 
fects comprising an asbestos article impregnated in the 
interior substrate thereof by the reaction product of 
formaldehyde and a water-soluble organic compound 
reacted therewith to form a water-insoluble compound 
under weakly alkaline conditions in an atmosphere 
maintained at a high temperature and a high humidity, 
said reaction product being present in an amount of 
0.05 to 10 wt.% based on the total weight of the asbes 
tos product, said asbestos product having a surface 10 
layer of 0.04 to 0.09 wt.% based on the weight of the 
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6 
said asbestos product of a film of a water-soluble mac 
romolecular substance, said asbestos product having 
1.5-30wt.% based on the weight of the asbestos prod 
uct of a polyhydric alcohol plasticizer therein. 

2. The asbestos product in accordance with claim 1 
wherein said water-soluble organic compound is mela 
mine, urea, phenol or phenol prepolymer, and said 
water-soluble macromolecular substance is polye 
thyleneoxide, polyvinyl alcohol or methyl cellulose. 
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