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This inventton relates to waterproofing mate-
rials or compositions and methods of preparing

. the same and more particularly relates to a

waterproofing material formed by the treatment
of resin obtained from coal tar naphtha or the

8 Jike. This resin, generally known as paracou-
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maron resin,'is usually produced by the poly-

merization of the: polymerizable constituents,
such as coumaron and indene, of coal tar naph-
tha or similar coal tar derivatives containing
them. For the sake of brevity this resin will be
‘referred to in the foliowing specification by the
usually accepted trade designation of “cumar”
or “cumar resin”. N
One object of the invention is to provide an
economical and effective waterproofing material
which may be inexpensively prepared and con-
veniently applied. K
Another object of the invention is to provide &
‘waterproofing material or composition contain-
" ing a relatively large proportion of cumar resin,
in which the resin is maintained in a perma-
nently suspended condition. - '
* A further object of the invention is to provide
a material, having the above characteristics,
which is particularly advantageous in the sizing
of paper so that the paper is not only rendered

substantially impervious to moisture but at the '

same time .is stiffened and strengthened and
rendered readily capable of effective bonding
with similarly treated sheets of the same mate-

. rial or with sheets of the same or different ma-

terials treated with phenolic condensation prod-
uets, - : R
A still further object of the invention is to pro-

- vide a waterproofing composition capable of con-

current use with other waterproofing and sizing
materials such as rosin, wax, starches and the
like without substantially affecting the usual
methods ‘of application of such "other sizing
materials. R - o

Other and more specific objects of the inven-
tion- will become apparent as the description
proceeds. S ' )

In the production of paper and paper products

it has been proposed to _employ‘prepargtions con-
taining cumar resin for stiffening and strength-
ening the fibres and rendering them waterproof.
This has been attempted by grinding the resin
_into & finely comminuted condition after which
* the comininuted resin is mixed with various
ingredients and water. so.. that a temporary -
suspension will be formed. Other ingredients
facilitating. the attachment of the particles
of ‘cumar to the fibres are also intermixed -

-

therewith. While this suspension is satisfac-

tory for certain purposes it has the disadvan- .
tage that it cannot be allowed to stand for any

length of - time and .cannot be transported to

any distance without causing the cumar to settle

in a dense gummy mass at the bottom of the

container so that the work of emptying the con-

‘tainer is very tedious. ) .

After humerous experiments we have devised &
novel method of preparing & composition con-
taining cumar combined with other ingredients
whereby an emulsion Is formed capable of con-'
venient use either together with or as a substi-
tute for other commonly used sizing materials.

In preparing the composition of our present
invention a mixture is made of a suitable alkali,
a fatty acid and water and to this mixture is
added a quantity of finely powdered cumar. One
formula according to which these ingredients
may be combined to produce a satisfactory sus- -
pension is as follows: ) 20
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Pé.rts by welght

‘Example 1. Cumar resin. 300
: Water...--. s 290
Sodium silicate.- o —-- 12 to 16 g5
Oleic acld ccumeccacemean 9 to 10

. A certain amount. of variation in the propor-
_tions of the sodium silicate and the oleic acid s
permissible as indicated above, but most desir-
able results are obtained where & sufficient quan-
tity of the sodium silicate Is included so as to com-
pletely saponify the olelc acid and render the
entire mixture slightly alkaline. »
‘Example 2.—If desired there may be substi- -
 tuted for the sodium silicate the hydroxide of an 3
alkali metal such, for example, as sodium or
potassium hydroxide; and instead of the oleic
‘acid there may be used any of the common fatty
acids such as stearic, palmitic and raw linseed
oil (linolelc acid). When the hydroxide of an 40
alkali metal is used the proportion required is .
about three parts in the above formuls, or, in
other words, about 1% of caustic based on the
amount of cumar present. In this example, as %
well ds in Example 1, there should be sufficient
caustic to completely saponify the fatty acid and
rendet the entire mixture alkaline.
" Among the grades of cumar resin found par-
ticularly satisfactory for use in the above exam- 60‘
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_ ples are those having commercially designated

melting points of from 212° to 245° F. A good
- commercial grade of distilled fatty acid is pref-
erably employed; and where sodium silicate 1s to
-be used as the alkali saponifying agent & grade §§

]
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of silicate is preferably employed having a spe-
cific gravity between 42° and 42.5° Baumeé. -

The alkali, the fatly acid and water in sub-.

stantially the above proportions are first thor-
oughly mixed after which the cumar resin in &
finely disintegrated form is introduced, prefer-
ably while the mass is kept agitated by moderate
stirring. .Any suitable grinding or disintegrating
mechanism may be employed in reducing the
cumar to & finely divided state but the best re-
sults have been obtained by so comminuting the
cumar that about 90% will pass through & screen
having 200 meshes to the linear inch.

The fatty acid and the alksli react to form &
water-soluble soap, and upon the addition of
the finely comminuted cumar the particles there-
of are enveloped and refained by the soap se that
g permanent suspension is formed.

The temperature of the mixture of the fatty
acid, water and alkali is preferably maintained
substantially below the point at which the cumar
resin begins to soften and partly melt. In working
with one grade of cumar having & melting point
of 212° to 239° ¥ it has been found that the tem-
perature of the mixture of water, fatty acid and

“alkali can vary from about '79° to 135° F. with

best results obtained between 110° to 135° ¥. For
another grade of cumar having a melting point

- of about 230° to 245° P. good results have been

obtained by liquid temperatures varying from
90° to 160° F., with best resulfs between 130° to
160° F. If the mixture is made up with the liquid

_ingredients at @ temperature approaching the
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lower limits of 70°, with the lower melting point
cumar, or 90° F'. with the bigher melting point

-cumar, it is found that the cumar particles are

held less in the form of a permanent suspension
and more in the form of a temporary suspension.
Below these limits the cumar is no longer re-

.tained in the form of a permanent suspension,

practically all of it being in @ temporarily sus-
pended form causing it to settle more or less
rapidly.

If the temperature of the mixture is a.bove
135° F. for the lower melting point cumar and
above 160° F. for the higher melting point cumar,
the heat begins t0 soften the particles, causing
them to agglomerate or begin to stick together
in chunky masses. The upper range of tempera-

.ture of the liquid ingredients is further deter-

mined by the character of the soap formed by
interaction of the alkali and fatty acid. If the
temperature is increased substantially above 160°

. the character of the soap becomes such that

it losés its ability to retain the cumar particles
which thereupon will begin either to settle or
agglomerate or both. :

The proportion of water to the other ingre-

dients may be varied, in making up the above.
. formula, from about 290 parts to aikout 285 parts

without producing undesirable effects. In gen-
eral, the amount of water required for the mix-

-ture is somewhat greater where the lower melt-

ing point grades of cumar are used.
After the suspension is prepared as above set

- forth it may be drawn off for immediate use di-
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_rectly from the vessel in which it is prepared; or .

it may be stored in containers for use as needed
of for shipment to the point at which it is to be
used. The emulsion thus obtained may be diluted
for use by adding substantial quantities of wa-
ter. The dilution should not, however, be car-
ried much below a consistency of 10% to 15%
solids for the reason -that, at this- pomt the

2,015,788 = , .

affinity of the soap solution for the cumar par-
ticles appears to break down.

In applying the suspension of the present in-
vention te paper making processes the suspension
may me introduced in diluted form into the pulp
at any convenient place as a continuous process
or it may be introduced directly into the beater
either with or without prior dilution. After in-
troducing the suspension into the paper stock,
while in the beater, chest or other desired place,

. it is preferably given a sufficient interval in which

to become mixed with the stock after which there
is added a quantity of paper-maker’s alum, sufii-
cient to render the mixture slightly acid. This

will cause the breaking up of the soap and the

formation of a precipitate which will entrap or
enmesh the cumar particles with the fibres and
retain them so attached to the fibres until the

pulp reaches- the paper machine and is formed
into. a sheet.

Upon drying the sheet thus treated, as by
means of heated drying cylinders, the cumar
resin in the sheet will -be- partially melted or
softened sufficiently to cause the coalescence of

the particles into substantially a continuous film *

throughout the sheet and will also increase the
attachment of the cumar particles to the fibres.
This effect is further increased by running the
paper through the usual calender stack.

A suspension of cumar made in accordance
with the present invention has distinet advan-
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tages over ordinary rosin size as used in sizing.

paper pulp for the reason that good results may
be obtained when sizing stock at femperatures
considerably higher than is practicable when or- ©
dinary rosin size is used. As satisfactory sus-
pensions can be made up which are stable up to
approximately 160° F. it is possible to size stock
at temperatures ranging this high.

853

Another advantage of the present suspension 4@

_as a, size for paper is due to the fact that the

cumar is substantially neutral in effect and inert
with respect to the use of the ordinary chem-
icals employed in the manufacture of paper and
similar products.
in making paper which is intended to be ar-
ranged together in layers by silicate of soda ad-
hesive. Where the alkalinity of the silicate

_destroys ordinary rosin sizing because of its aeid

This fact finds particular use 4%

character it has no adverse effect of any kind on 50

cumar sizing.
From the foregoing it is apparent that the

-present invention provides an inexpensive water-

proofing composition or suspension in  which
cumar resin forms a major portion of the solids
entering into the composition. - The other in-

_ gredients, forming the soap, are required in such

comparatively small quantities as to make little
differénce in cost of the finished suspension over
the cost of the cumar-alone. As it is unnecessary
to use high temperatures or any special apparatus
in preparing the suspension the equipment need--
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ed may be very simple and consist merely in-an .

open mixing tank located accessible to a supply
of warm or moderately hot water. |, -

While the present description sets forth a pre-
ferred embodiment of the invention, numerous

. changes may be made in the process and com-

position without departing from the spirit of the
invention, and it is, therefore, desired that the
present embodiment be considered in all respects
as illustrative and not restrictive, reference being
had to the appended claims rather than to the
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foregoing dmnption to indxcate the scope of the -

invention,
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We .claim: . :
1. The method of making a waterproofing com-

- . position which comprises forming a mixture of

10

15

20

from 285 to 290 parts of water, 12 to 16 parts of
sodium silicate and 9 to 10 parts of oleic acid
and then stirring into this mixture approximately
300 parts of comminuted cumar resin (melting
point about 230° to 245° F.) while maintaining
the liquid at a temperature above 90° F. and not.
to exceed substantially 160° ¥,

2. The method of making a waterproofing com-
‘position which comprises forming a mixture of
from 285 to 290 parts of water, 3 parts of caustic
and 9 to 10 parts of fatty acid and then stirring

into this mixture approximately 300 parts of com- -

minuted cumar resin (melting point about 230°
to 245° F'.) while maintaining the liquid above 90°
F. and not to exceed substantially 160° F.-

3. The method of making a waterproofing com-
position which comprises forming a mixture of
from 285 to 290 parts of water, 12 to 16 parts of
sodinm silicate and 9 to 10 parts of oleic acid

- and stirring into this mixture approximately 300
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parts of comminuted cumar resin (melting point

about 230° to 245° F.) while maintaining the

liquid at a temperature of from 130° to 160° F. -

"4. The method of forming a waterproofing com-
position which comprises mixing 285 t0 290 parts
of water, 12 to 16 parts of sodium silicate and
9 to 10 parts of oleic acid, and, while the liquid
is maintained at a temperature of from 130° F. to

160° F., stirring into the mixture approximately

300 parts of comminuted cumar resin having a
degree of fineness so that 90% will pass through
& screen containing 200 meshes to the linear inch.

5. The methdd of forming a waterproofing com-
position which comprises preparing a mixture of
from. 285 to 290 parts of water, 9 to 10 parts of

distilled oleic acid, and sufficient sodium silicate .
to saponify the oleic acid, and stirring into this

mixture approximately 300 parts of comminuted
cumar resin (melting point about 230° to 245° F.

". while maintaining the temperature of the liquid

_comminuted particles of cumar resin and to pre-

“alkali and fatty acid.’

3

above 90° F. but low enough to prevent agglomera-~
tion of the comminuted particles of cumar resin
and to prevent breaking down of the soap formed
by sodium silicate and oleic acid. - :

6. The method of forming a waterproofing

composition which comprises preparing a mixture

of from 285 to 290 parts of water, 9 to 10 parts of
fatty acid, and sufficient alkali to saponify the
fatty acid, and stirring into the mixture approxi-
mately 300 parts of comminuted cumar resin
(melsing point about 230° to 245° F.) while main-

taining the temperature of the liquid above 90°

but low enough to prevent agglomeration of the
vent breaking down of the soap formed by the
7. A method of forming a suspension of cumar

resin which comprises forming a mixture of water,
oleic acid and sodium silicate in which the sodium

10

15

silicate is present in a sufficient quantity to ren- 20

der the solution alkaline, heating the mixture to

_a temperature above 90° F. but not to exceed.

approximately 160° F., then stirring in a quantity
.of comminuted cumar resin substantially equiv-
alent to 30 times that of the oleic acid.

8. The method of forming a suspension of
cumar resin which comprises forming & mixture
of water, fatty acid and caustic in which the

caustic is present in a sufficient quantity to ren- -

der the solution alkaline, maintaining the tem- 30

perature of the mixture between 90° F. and 160°
F., then stirring in a quantity of comminuted
cumar resin substantially equivalent to 100 times
that. of the caustic, i '

9. The method of forming & suspension of 35

cumar resin which comprises forming an aqueous
alkaline soap solution, maintaining the solution
between 90° F. and 160° F., then stirring into the
solution a quantity of comminuted cumar resin

substantially equivalent to twenty-five times that 40

of the soap in the solution. o
‘ . . THOMA HANS..



