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1 2
issued September 15, 1953. These two patents teach the
treatment of bundles of asbestos fibers with massive
2,940.892 quantities of detergents and soaps for the purpose of sep-
M arating the minute fibers one from the other. . The pat-
ASBESTOS FIBER TREATMENT 5 ents disclose the enormous increase in drainage time
David A. Feigley, Jr., and Leonard N. Ray, Jr., Lancaster, gl;:x:) fa ig:i::feggers are ireated according to the teach-
;:" fﬁ%ﬁ;ﬁ;gomg%gﬁgomp any, Lancaster, It remains to the present description, however, to point
” out that certain compounds, and—most important  of
Filed Sept. 3, 1957, Ser. No. 681,860 10 all—critical quantities of those compounds yield an ef-
23 Claims. (Cl 162—145) fect precisely opposite from that taught by the above-
described patents. .
The role played by use of critical amounts of the addi-
tives utilized by the present invention is best illusirated
‘This invention relates generally to fibrous sheets and 15 by reference to the drawings in which: . )
more particularly to water-laid fibrous sheets. Still more Fig. 1 illustrates the change in drainage rate of as-
particularly, the invention relates to fast-draining fibrous bestos slurries of fixed consistency treated with increasing -
sheets containing chrysotile asbestos fibers, and to a amounts of a monobasic carboxylic acid soap; and
process of making them. Fig. 2 illustrates the change in drainage rate of asbestos
In the past it has been very difficult to form asbestos 20 slurries of fixed consistency - treated with increasing
sheets of substantial thickness on typical papermaking amounts of a soluble hydrogenated dimerized carboxylic
machines such as Fourdriniers and ordinary cylinder ma- fatty acid soap.
chines. This has been true in view of the very slow drain- Both figures illustrate the completely unobvious and
age characteristics of asbestos slurres. Such charac- unexpected discovery that asbestos fiber slurries treated
teristics may be improved by deposition on the asbestos 25 as taught by the present. invention undergo initially a .
fibers of sufficient amounts of various kinds of rubber. sharply decreasing drainage time, passing through an
However, where an asbestos sheet is desired with a very carly optimum drainage time, and swiftly rising to a .
small amount of binder or without any binder at all on value worse than that possessed by the untreated slurry.
the fibers, the problem of slow drainage has been an It can readily be seen that the drainage times contem-
insurmountable one. Additionally, it is often desirable 30 plated by the present description are so different in order
to form sheets of mixtures of asbestos fibers with wood of magritude from those contemplated. by the above-
pulp, cotton linters, rag furnish, glass fibers, mineral wool described patents that the difference is one of kind. This
fibers, and the like. Although the fibers to be mixed is emphasized by the fact that the change in drainage
with the asbestos fibers might themselves possess ex- rate contemplated by the present invention is also in a .
cellent drainage characteristics, the mixture which in- 35 direction opposite to that contemplated by the above-
cludes asbestos fibers in a significant amount will have described patents,
the poor drainage rates characteristic of asbestos fibers ‘The material contemplated for treatment in accordance
alone. Where the slurry is slow-draining, the resulting with the present invention is chrysotile asbestos in the
sheet after drainage is so wet and weak that wet pressing form of fibers and minute particles. These fibers may be .
is very difficult; special equipment is needed to ran at all, 40 used alone, or as mixtures with other papermaking
Hence, there is a definite need for a teaching relating to fibers, or as mixtures of asbestos fibers with cement such .
the improvement of the drainage characteristics of water- as Portland cement. The chrysotile asbestos fibers must
laid sheets comprising chrysotile asbestos fibers. always be present since the present invention is directed .
It is the primary object of the present invention to pre- at improving -the drainage characteristics of asbestos -
seat such an improvement. It is the further object of 45 fbers whether they be alone or in admixture with other
the present invention to present a fbrous product which fibers or with cement. I
includes chrysotile asbestos fibers therein, which product The amount of asbestos fibers present in a mixture of
possesses those characteristics necessary to render it fast- dissimilar fibers will range from 1060% by weight chryso-
draining. It is a further cbject of the present inventicn tile asbestos fibers on down to about 3% by weight as-
to supply a method by means of which strong, water-laid, 5p bestos fibers, based on the totai dry weight of fibers pres-
fibrous sheets of fibers comprising asbestos fibers may ent. The beneficial effects obtained from the use of as-
be readily prepared at high speed om standard paper- bestos fibers in mixtures of other fibers generally be-
making equipment. comes insignificant when the amount of asbestos fibers. -
These objects are accomplished in a surprisingly ef- to be used falls below about 3% by weight asbestos fibers.
fective and straightforward manner. The invention con- 55 based on the total weight of the fbers used. - Less than -
templates a sheet which has been made by forming in 3% by weight asbestos fibers produces a mixture in which
water a slurry comprising chrysotile asbestos fibers. To the effect of the asbestos is generally lost. Thus, the
the slurry is added in critical amounts a water-soluble, present invention contemplates sheeis containing between
aliphatic, organic compound having at least 10 carbon about 3% and 100% by weight chrysotile asbestos fibers.
atoms therein. The compound must contain at least one 60 Where fibers other than asbestos are to be incorporated.
carboxylic acid salt group. The compound may also into the sheet, the characteristics of those other fibers are
have other reactive centers therein other than the car- relatively insignificant when contrasted with the drain.
boxylic acid salt groups, and preferably contains olefinic age characteristics of the asbestos fibers in the mixture.
groups, ie., carbon-to-carbon double bonded unsatura- Cellulosic fibers such as wood pulp, cotton linters, rag
tion. The resulting treated slurry will be found to be g5 furnish, or noncellulosic fibers such as glass fibers, min-
fast-draining and sunitable for the formation of a strong eral wool, and any of the other papermaking fibers will
wet sheet. A sheet is then formed irom the thus treated all have their drainage times drastically increased when
slurry in the usual manner. admixed with more than about 3% by weight asbestos
It is known to treat bundles of asbestos fibers, partic- fibers based on the total weight of the fibers. The pres-
ularly in rock form, with detergents and fatty acid soaps. rqg ent invention is particularly concerned in one modifica-~ .

Such treatment is set forth in U.S. 2,626,213—Novak,
issued January 20, 1953, and U.S. 2,652,325—Novak,

tion with the preparation of specialty papers which -€oD-.
tain chrysotile asbestos and sulfite pulp wherein the as-

_
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bestos is present in the range of about 3-15% by weight

based on-thetotal weight of the fibers. _ ’ :
Where the asbestos fibers zre to: be mixed with a ce-

ment,.the asbestos fibers ‘will be.present in an amonnt of

' -10290% . by, weight of the _ashestos:cement mixture.
* Within this Tange the amounts will vary according ‘to-the

. szirtfiéqlari\asbgstqsyl‘c_emé;‘gt_‘p’ro_'duc't' desired. i
: "ﬁ]ihdugh'ia,sb‘estdg,—cfe_mént’ ‘Compositions  ‘may vary
widely in"the Telative quantities of -asbestos _and" cement

present, many -of “the compositions conta1n40% “by
weight asbestos fiber and 60% by weight cement. Fhis
~ will"be "particularly -true-of -those asbestos-cement "com-

positions used-as ‘building boards. ‘Such boards mray be
fabricated by laminating thin sheets Foltowed by cure or

by the formation of "2 sufficiently*thick"she
-place Where a thick sheet.is to be formex

aryto use 4 to-aid in fem

: §
- in any‘known mantier.’ For example th ¢y ey b
- for ‘one “month.at‘room femperature, ‘generally under

moist “conditions. Alternatively, they ‘may ‘be cured for -

- a ghorter period, for -éxamiple, 24 hours at room: tempera-
* tuge, followed by. autoclaving at elevated temperatures
for eighthours:as is known i the -art. “Certain’ asbéstos-
ce “products are manufactured-wherein a“portion of

the Cement is Teplaced with-other Thaterials such as quariz

'sand. - ‘Such replacement ‘does mot affect. the present in--
vértion ‘since the present invention-is concerned- with the -

treatment "of “the -asbestos °f bers-in order “to- reduce ‘the
drainage rate of all aqueous ‘slurries ‘which-contain ‘the

. normally-slow-draining asbestos fibers. e o
“The: forming of the"slurry of fibers is accomplished by
methods known in'the art.” The asbestos. fibers and-other
fibers; ‘génerally toa-con--

any, are-taken up in water”

sistency in the-Tange of abotit 0355%. “The:sturry will:

génerally “be mechanically-réfined as in a ‘beater, Jordan:
 engine, -disc refiner, and -the like. - Since ‘agbestos “fibers
wilt-“4lways be: present“in. the “fmal-sharry, it is-often de-

sirablé-to refine- separately the ‘asbestos fibers ‘and any

*~ cellulosic “fibers-used; aSbestos “fibers “rmay - cause- undue -
" weat-and-erosion-on ‘certain of the tackle in the mechani- -

fiers. “slurries ‘may -be .combined into- a-single
11 cé theé desired degree of refinement has been car-
ried-out. Thé consistency-will ‘be‘adjusted-to-that desired
“inforder to produce a-sheet having-the desired properties.

Thits,~the ‘corisistency’ will -usaally vary ‘befween -about

0.5-2% depending on maching speed, caliper of-paper or
eprdduced,and thp':l‘ikéf “YWith-the “final-shurry

7 outthe step
- the™present " invention ¥
charact Fistiés-of the-entire’slurry. -

"~ phatic, ‘Wwater:soluble- salts -of ‘organic, carboxylic ‘acids.
As¥a further limitation, the- compounds-must contain at

Jesist 10 carbon -atoms “in-the- carbon chain of-the acid.

.'The “compounds -must ‘contain at least ‘10 carbon atoms
inithe chain; since as-+will ‘be:shown, ‘if-the carboxylic-acid
chiin ‘contding less than 10 carbon ‘atoms, the-compound-
will ‘niot “stibstantially “improve ‘the -drainage-rate-of -the’

. asbestosfibers. " T E e B

#Thé compounds-to be added are-water-soluble-salts of-

organic, carboxylic - acids “of at least -10-carbon -atoms. ;
Moré than one-carboxylic-acid group may be’present-on. -

thesmoletile. ~The compounds ‘may be-di-, tri-, ortetra-
ylic acids-so long as-they contain-at least'10. carbon
5. 2 Aromatic “organic ‘carboxylic’ acids -are -inoper-

ps, including -unsatorated “carbonto-

... ep40892 - oo

& they may be-cured -

o-the desired- degree, there may -then “be cartied -
of adding fo the slurry those ‘compounds.cf-
invention which will control ‘the drainage

-4¢ids must be aliphatic. “However, the aliphatic -
iy -be ‘aromatic-substituted, ‘as “in_phenyl stearic
:The carbon chain"in “the ‘compound. may Dossess:

‘Water-soluble organic acid salts having large numbers

—-of ‘carbon -atoms ‘are especially suitable “in-the present in- -

vention. Such acids are best illustrated by the dimerized
and trimerized fatty acids which are readily available in
‘5 commerce. These acids are prepared by.the thermal
polymerization of drying oil acids carried out in a pres-

sure vessel in the presence-ofwater in the form of steam.

_The resulting.compositions .generally.contain.on the aver-
age about 3% monomer, 75% dimer, and 22% trimer.
‘10 Such-apraduct. is: known:as:dimerized fatty:acids and will
have -an iodine value of -approximately 90, and.an .acid
number of approximatély 190. ~Fhe-dimerized acid itself

_is essentially & .3_6-__ca_r~bp_x1;,dic@£b,oxy11tc/,a_eid _ebtained by

- dimerization of the linoleic acid of soya; cottonseed, corn,

st “15 .and linseed oils of.commerce. - The-produgt is frequently

referred to as dilinoleic acid. ‘This dimerized acid prod-

" tict may be purchased under the name “Empol 10227 It
is.apparent. that the dimerized acids and the trimerized
“a¢ids resilting fromi. the ‘Above-described -pressurized
20 process .may be.separated or -further congentrated as de-
sired. “Thus, the irimer acid may be purchased as such.
The trimer acid is a 54-caibon acid and -contains a plu-
“rality of carboxylic acid.groups. As a further variation
~“on’the dimer and tricer acids, any residual unsaturation
25 in the carbon chain may-be élimi ated by hydrogenatioz.

The “hydrogenated dimer acid .may be ‘purchased  under-

the name “Emery 3020-S"; the _predominantly straight

trimer acid may be .purchased under -the name “Emery

3055-S.” -These polymerized fatty acids described. above -

30 are pre-eminently suitable in the present invention ard

in unsaturated form. e

- .. Another class of acids which meets the definition of or-
- ‘ganic acids given earlier are those found in ih¢ various
35 grades of wood rosin. Wood rosin contains as:its pri-
mary. ingredient abietic acid. ‘The nexi.most comimon
organic acid in wood rosin is neoabietic acid. “Smaller
.amounts - of “dihydroabietic acid. 4 hydroabietic ' acid,

and d-pimaric acid are “present, “along with a minor
40 amount of dihydroabietic acid.

r etic acid. The various grades of
wood rosins also contain small amounts_of hydrocarboxus

and sterols which play no role in controlling the drainage

.. characteristics of chrysotile asbestos fibers but which do

no harm when ‘wood rosin: is used in soluble form.

45 "Many commercially available fatty acids and fatty acid
soaps meet-the earlier described definition of those com-
pounds which control the drainage characteristics of as-
bestos fibers. ‘These soaps may: be in solid or liquid form.

.As_a_general rule, liquid soaps ate characteristic of the

50 unsaturated higher fatty acids, and solid soaps are ciat-

acteristic. of the saturated higher fatty acids. - As.an ex-

which is a liquid and is a fatty acid miixture of 46% by

‘weight oleic acid, 39% linoleic acid, 3% linolinic acid,
acteristics ol 1 shorry. : : 55 the balance being a natural resin. As .an example of the
~Thege compounds may “generally - be defined -as - ali- -

soaps, there is “P&G' Soap” which is a mixture:of the so-
dium soaps. of stearic, oleic, and, palmitic acids; ‘this is.a
solid soap.. R R

“A further class of componnds.useful in -controlling: the:

-60 drainage charactetistics. of - asbestos: fibers are the maleic

acid .or maleic anhydride adducts *(Diels-Alder reaction) .

of any of rthg'unsa;tu,t_ated;aqids described - above as. for

example, linoleic acid; oleic.acid, dilinoleic acid, and the

-various rosin and polymerized rosin acids.

65 It will. be_ appreciated that all of the aboﬁgc—id\éﬁcribéd’

- compounds meet'the stated definition of aliphatic organic

compound having ‘at least 10 carbon atoms, said com-
pound. containing at least one carboxyli¢ acid sdlt:group.

' In view of the size of most of the molecules, the.com-
-~ pounds are not generally per se soluble.. They are, how-
~ever,easily rendered -soluble by reaction ‘with an-alkiline

maferial -such as ammonia, sodiun “hydroxide; potassium.

15 hydroxide, -carbonates “of ammonia; sodium; and.po- "

constitute a preferred embodiment. theredf, particularly

_ample of such acids, there may. be given “Neo-Fat 42127

“As stated ealier, the compounds useful in the present.
70 invention must be converted to their water-soluble form.
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tassium, and even to some extent with alkaline earth
metal compounds and organic amines. It must be empha-
sized that the compounds used in the present. invention
need not be very soluble to be operable. They are used
in amounts much less than 0.1% by weight of the water,
so easy solubility is not necessary. In the present speci-
fication and claims, it is contemplated that the defined
organic carboxylic acids are rendered water-soluble where
necessary by reaction of the acid with a solubilizing alka-
line ingredient to form a salt. Thus, the compound to
be used will be selected from the group comnsisting of
water-soluble acids, water-soluble acid salts, and mixtures
thereof.

The actual step of adding the organic acid salt to the
asbestos-containing aqueous shurry is readily accom-
plished by simply physically adding the salt to the slurry.
Preferably the salt will first be taken up in water to form
an aqueous solution or suspension and the salt will be
added in the form of that solution or suspension. Use
of a solution aids in quick dispersion of the water-soluble
acid throughout the shurry and hastens the reaction that
takes place between the organic acid and the surface of
the asbestos fiber.

The amount of organic acid to be used in the present
invention is critical within a narrow range. It has been
found that the addition of amounts of the organic acid
greater than about 11% by weight based on the dry
weight of the asbestos fibers causes a reversal of the
dramatic improvement in drajnage rate which is the
essence of the present invention. Hence, as a practical
matter, the amount of acid to be used—no matter what
particular acid—will always be less than about 11% by
weight based on the dry weight of the asbestos fibers.
‘The precise amount less than this practical maximum will
be determined to some extent by the particular organic
acid salt used. Relative hardness of the water can cause
some variation in the amount. As described earlier, those
organic acid salts within the definition of those which con-
trol the drainage characteristics of asbestos fibers and
which possess more than one carboxylic acid group on
very long carbon chains have a more pronounced effect
for the purpose intended than the monocarboxylic acid
salts. Within these two extremes, varying degrees of
activity will be encountered, depending on the precise
number of carboxylic acid groups. The minimum
amount of the salts to be added will run about 0.2% by
weight based on the dry weight of the asbestos fibers;
this is the amount at which the improved drainage rate be-
comes consistently noticeable. The preferred amount of
the salt will generally be in the range of 3-8% by
weight acid based on the dry weight of the fiber .

Once the organic acid has been added in the desired
amount to the aqueous slurry comprising asbestos fibers,
agitation will be carried out for a sufficient length of time
to disperse the acid thoroughly throughout the slurry.
This time generally runs about one to ten minutes. The
temperature of the water, efficiency of agitation, con-
sistency of the slurry, and like factors will control the agi-
tation time. As stated earlier, the water-soluble organic
acid salt reacts with the surface of the asbestos fiber and,
since the reaction is fairly rapid, agitation need not be
prolonged. This will be particularly true where the or-
ganic acid is added in the form of a water solution so that
no time need be wasted waiting for the acid to dissolve in
the water of the slurry.

After the reaction of the organic acid with the surface
of the asbestos fiber, the slurry is formed into a sheet of
paper or felt or board on standard papermaking equip-
ment as, for example, a Fourdrinier wire or cylinder ma-
chine,

Drainage time of the slurry will be found to have been
drastically reduced by treatment with the organic acid
salt. Depending on the particular acid chosen, drainage
time may be reduced to as little as one tenth of that of
the untreated asbestos fibers, As mentioned earlier, the

6

drainage time may be controlled by selection of the par:

ticular acid within the class of compounds defined which

will produce the best drainage time in the formation of

a particular sheet. * Since the drainage time is reduced,
& the sheet formed is dryer and stronger and thus may be
handled through wet presses on the machine in accord-
ance with usual technics. )

It is apparent that the usual sizing agents such as starch,
casein, and cellulose gums may be used in conjunction
with the sheetmaking processes described herein. Sizing
and other processing variables may be carried out after
the fibers have been treated and before the treated shurry
is passed to the wire, or once the sheet has been formed
on the wire. Hence, papers and felts made by the present
process find a wide range of utility as writing and wrap-
ping papers, as backing for floor and wall coverings, as
gasketing materials, and the like,

For certain purposes it may be desirable to precipitate
synthetic rubber binder onto the asbestos fibers, or mix-
ture of fibers, to strengthen the sheet. Small amounts,
generally 1-5% by weight rubber based on the weight
of the fibers, will usually suffice for this purpose. Mere
addition of the latex to the treated slurry followed by
agitation will cause precipitation of this small amount of
rubber onto the fibers. Where larger amounts of rubber
are to be added, addition of a precipitating agent such as
a solution of papermaker’s alum will speed and complete
the precipitation. The synthetic rubbers which can be
used are those used in beater saturation processes and in-
clude butadiene-styrene copolymers, butadiene-acryloni-
trile copolymers, polychloroprene, and the like.

The following examples illustrate several embodiments
of the invention. All parts are by weight unless otherwise
stated, ’
35

10

15

20

23

30

Example 1

Chrysotile asbestos (SD) was refined for 15 minutes
at 1.5% consistency in a Valley beater. When 40 parts
of this refined asbestos was dispersed in 12,000 parts of
water and formed into a sheet in a 12" x 12" Noble and
Woced forming mold, the drainage time was 390 seconds.
The resulting sheet after drainage was so weak and wet
that wet pressing was extremely difficult. .

The run was repeated save that various acids were
added to the 40 parts of chrysotile asbestos fibers dis-
persed in the 12,000 parts of water prior to the form-
ing of the 12 x 12’ sheet. FEach acid was added as a
16% solution in water to which sufficient potassium hy-
droxide had been added to render the solution slightly
alkaline.

40

45

80  The following table illustrates the results:
Amofunt D

o] rain

Run Organic Acid Organie | Time in

No. Acid | Beconds

55 Salt, .

Parts
1 None. . None 390
2 Neo-Fat 4212._ 3 110
3 P & G Soap 2 240
4 ¥¥ Rosin._. 3 98
5 FF Rosin 1.5 86
6. Stearic Acid... 3 110
G Myristic Acid,___ - 3 265
8 Decanoie Aeid._______. -7 3 305
Octanoie Aeid._..__________TTTTTTTTTTTCT 3 380
Empol 1022 (dimer acid) - 3 37
-] ‘Brassidie Aetd.._...__.__T0TTTTTTTTT - 3 165
qugs)r 3020-S (hydrogenated dimer 3 35
acid). .
8., Emery 3055-8 (trlmer seld)._._.__._____ 15 39
4. .. Phenyl Stearic Acid (mixture of 9- an. 3 47
10-substituted).

70  Neo-Fat 4212 is a mixture of oleic acid, 46%; lino-

leic acid, 39%; linolinic acid, 3% ; and a resin, 12%,.
P & G Soap is a mixture of the sodium salts of stearic,
oleic, and palmitic acids; it was added as such in water
solution. In all runs except run 3 the water-soluble acid

75 solution was prepared by dissolving 100 parts of the
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in-495.5 parts water. - Sufficient.

acid, 255 ‘parts KOH,
amount . of a.ciés'

of this solution :was ‘used to- give the
shown in the:above table.” ~ 7~ - S
- ¥t.can be seen that run’d which used octanoic: acid; an
8-carbon acid, gave substantiatly. no improvement: over
the control 'which -used nothing.. However, run 8, which"
used decanoic acid, a ‘10-carbon -:acid, - produced “better
than-a 20% decrease in drainage time. o
e Example 11 R
nto 12,000 parts-of water was dispersed 40 parts sulfite .
pulp. ~ The drainage time of this slurry qmder the condi-
tions.of Example I was 29 secands; the Canadian 3-gram-
freeness: was 320 seconds.. “Portions of ‘the sulfite pulp -
were replaced ‘with asbestos fibers o determine -drainage

" rates .of the mixture. - Following are the resultss . - <™

Agbestos | -Canadian
“Fibets, : Freenesy
EDParfs |

|- sutte “prain
A Palpy S Pimedni
Pars Seconds |

ago {2 )
260 - ¥

BT
e L

aw‘:%

.40
8 ;
3 1. .

- When: the mixture of 34 -parts sulfite :pulp jand :6-parts

asbestds. fibers in.-water was treated with 044 part of
Neo-Fat 4212 solubilized as in Example I, the drainage
“time ‘was 26 seconds-and the Canadian freeness-was 360

 Example TII :

“Into 3,500 parts of water was:placed 40 parts asbestos
fiber. -The resulting slurry was beaten for 15 minutes in
-a Valley laboratory beater.” Portland cement in-the-

amount- of 40 parts was dispersed in 500 parts water ina
. “Waring Blendor for three minutes and then added to the
asbestos slurry with agitation. The asbes os cement slurry
was then poured into &
534" above'the screen. : 1

A run identical to that described: above was. made”
except that the asbestos fibers were treated ‘with a solu-
tion containing 1.5 parts (dry basis) of the potassium
salt of a hydrogenated dimerized-acid (Empol 3020)
prior to the addition of the cement slurry. The drainage
time was 75 seconds. = : o oo

T"We elaim: S ST

1. A water-laid sheet comprising chrysotile “asbestos
fibers whose surfaces are reacted with about.0:2-11% by-
weight based on the dry weight: of the fibers of a water-’
soluble salt of an aliphatic organic compound having. at
least 10 carbon atoms, said  compound “being " selected

. _from. the ‘group copsisting of Tatty “acids, polymerized

.. fatty acids,-zosin acids, polymerized rosin acids, the ré-
action ‘product >of an unsaturated corganic acid and:a
compound selected from
acid and :maleic anhydride, and mixtures thereof.
- 2.-A sheet-according-to-claim 1-wherein-said -compotund-
is-a polycarboxylicacid.. - .l oo
~-3."A sheet according to" claim "2~ wherein~said poly-
carboxyliczacid contains. 36-carbon-atoms.’ - [
4. A sheet according to”claim -2 wherein-said ‘poly--
carboxylic -acid contains.54.carbon atoms. - c

pound is:saturated. . .- o - ) S
© 6. A sheet according ito-claim 1 wherein. said “conr-

pound isunsaturated. - .0

- pound s a saturated -polycarboxylic acid.

107

718

-20

-28

30

35

12" x 12 mold to a level of
‘Drainage time was 268 seconds..
40

45

the group consisting of maleic &55:

"5, A sheet according to claint 1 wherein said “comr-

65

7. A sheet.according. to claim’ 1 wherein-said . com-
paung s & -polycarbexylic -acid. pessessing olefinic -un-
saturation. R SRR = R

~8. A-sheet according to ¢laim 1 wherein said com-

9. A sheet according to claim 1 comprising a mixture
of asbestos fibers and eellulose fibers, said y )
being present in an amount .of 3-15% by weight of 4
mixture. : : IR

10, A sheet according to claim 1 comprising a smixture
- of -asbestos fibers and -cement, said-asbestos fibers- being
present in an .amount of 10-90% by weight of the mik- .

ture. ' . L

- 11.-A sheet according t¢ claim 10
- 40%. by weight-asbestos fibers.. - L

" -12:°A- sheet :according to «claim 1 baving  synshetic

rubber binder -deposited “on the reacted- surfa

asbestos fibers. = -~ - :

13. The process of making a fibrous-sheet com

- chrysotile asbestos fibers-:which - comprises. fo ,
water a slurry comprising chrysetile asbestos fibers, add-
ing to said slurry -a’ water-soluble sal liphatic,.
organic compound having

containing. about

at least 10 carbon- at
amount of about 02-11% by weight based on the dry
- weight of the -asbestos fibers, said--compound. being -se-
lested -from .the group comsisting of fatty acids,. poly-
merized fatty acids, rosin-acids, polymerized rosin acids,
the reaction product .of an unsaturated organic acid and
a-compound selected from the group consisting .of maleic
~acid and. maleic anhydride, and.mixtures thereof, and
forming a sheet from the thus-treated slurry. S
14. The. process -according to claim 13 -wherein .said
compound :comprises & pelycarboxylic-acid. . - -
15. The process according to claim 13 -wherein- said
- compound s-a saturated compound. T B
16..The -progess according to- claim- 13 “wherein.Salc,
compound .comprises an unsaturated. compound. . -

" 17. The process. according to -claim 13- wherein said-
compound comprises an unsaturated polycarhoxylic acid.
~18. Fhe process according to claim 13 wherei
compound comprises a saturated .

- 19. The process-according-to claim- 13 wherein. cen
is-added to the slurry of salt-treated fibers. :

" 20. The ;pracess -according 1o claim 13 whergin a.syn-
thetic Tubber is- deposited on the salt-treated fibers prior
to-the sheet-forming step.~ .~ . o s oo

- 21; The. .process -according to-.claim . 13- wherein said

“slurry comprises:a mixture Of. asbestos- fibezs.and cellu-
amoust

logic fibers,-said asbestos fibers being:present inan

'50- of -2t least about 3% by weight based on the total.dry

weight of thefibers:present. - SR

22, The. ;process-according -0 :claim: 21 -wherein said
added compound comprises- an -umsaturated . polyear-
boxylicaacid. -~ : T RS

23, The process.-according o claim. 21 wherein said.

added compound - comprises - an - ynsaturated. meonocar-
boxylic-acid.: T
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