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The present invention. relates to methods of
rendering cellulosic fibrous sheet material non-
adherent to various organic solids. It is particu-
larly concerned with methods of rendering paper
or paperboard non-adherent to normally ad-
herent material such as asphalt, rubber, and high
molecular weight organic polymers.

Cellulosic. materials impermeable to asphalt
have heretofore been prepared by depositing a
double coating upon the cellulosic material. The
first coating was of clay; the second, of methyl-
cellulose and starch. A method such as this,
however, is expensive and changes the physical
nature of the material to which it is applied.

It is an object of the present invention to pro-
vide an improved method for rendering cellulosic
fibrous sheet material non-adherent toward ma-
terials which normally adhere thereto. FPurther
objects are to provide non-adherent cellulosic
sheet material of improved water-repellency and
grease-proof characteristics.

It is known that a methylhydrogenpolysil-

oxane fluid may be cured on a surface to render
that surface water-repellent.

It has now been found that the cured methyl-
hydrogenpolysiloxane also renders a surface high-
ly non-adherent toward materials which nor-
mally adhere thereto, and that this property can
be enhanced by incorporating a° water soluble
cellulose ether into the polysiloxane prior to cur-
ing. When the cellulose ether is present, a given
degree of non-adherency-can be attained with
only a fraction of the amount of siloxane which
would otherwise be needed.- Hence, incorpora-
tion of the cellulose ether into the polysiloxane
results in a process which is much more econom-
ical and more practical on a commercial scale.

In accordance with a preferred form of this
invention, a -cellulosic sheet material is wetted
with an aqueous emulsion of a methylhydrogen-
polysiloxane fluid in an agqueous solution :of a
water-soluble cellulose ether, and the material
dried. 'The material becomes water-repellent,
greaseproof, and extremely non-adherent toward
normally -adhesive materials. = These desirable
properties are imparted -to the cellulosic sheet
material without any apparent change in tex-
ture or color, and without altering such physical
properties as tensile strength, tear resistance, or
moisture vapor transmission.

The cellulosic materials of concern herein in-
clude all types of papers, such:as kraft paper,
linen rag paper, rice paper, sulfite cellulose paper
and the like; and sheeting or boxing materials
such as paperboard, cardboard, pulpboard, and
pasteboard. :
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2
The methylhydrogenpolysiloxane fluids em-
ployed in the process of this invention are fluids
of the empirical formula

(CH3) . H bsioi_—’ﬂ

in which @ has a value of from 1.0 to 1.5, b has
& value of from 0.75 to 1.25, and the sum of
and b has a value of from 2.0 to 2.25 inclusive,
They may contain traces of hydroxy radicals due
to Incomplete condensation, and can be either
cyclic or linear polymers.. At least 50 per cent
of the siloxane units present in the polymer are
of the formula CH3;HSIiO. The linear polymers
may be end-blocked with units such as trimethyl-
siloxy or dimethylhydrogensiloxy units. Such
fluids are well known to the art.

Any of the water soluble .cellulose ethers may
be used in the process of this invention. Methyl-
cellulose, hydroxyethylcellulose, and the sodium
salt of ‘ecarboxymethyleellulose (the glycolic acid

-ether of cellulose). are preferred. Ethylcellulose

may also be used when it is water soluble, i. e.
when it has a degree of substitution (average
number of ethyl groups per anhydro-glucose
unit) of from 0.8 to 1.3. - When methylcellulose
is used, a viscosity grade of from 15 cps. (centi~
poises) - to 4,000 cps. is preferable. This indica~
tion of viscosity grade is the viscosity of a 2 per
cent aqueous solution at 20° C.

A preferred mode of operation in the process
of this invention is to prepare a stock of an
aqueous emulsion of the methylhydrogenpoly-
siloxane fluid. This stock emulsion is then di-
luted with the aqueous solution of the cellulose
ether as needed.” The final mixture preferably
contains from 0.1 to 20 per cent by weight of the
polysiloxane, and from 0.1 to 10 per cent by
Dilution of the
polysiloxane emulsion with the cellulose ether
solution requires no special equipment since the
two are readily compatible. If desired, rather
than diluting the methylhydrogenpolysiloxane
stock emulsion with the cellulose ether solution,
the working emulsion may be prepared directly
by emulsifying the methylhydrogenpolysiloxane
fluid in the cellulose ether solution. S

In preparing an aqueous emulsion of the
methylhydrogenpolysiloxane - fluid, it is prefer-
able to use a colloid mill or other very high speed
mixer. Any conventional-emulsifying agent may
be used with satisiactory results.. For improved
water repellency in the treated product, how-
ever, it is preferred to employ quaternary ammo-

85 nium salts or the higher aliphatic:alcohol. sul-
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phates. The amount of the emulsifying agent

_used in the emulsion will, of course, depend upon
the particular agent used. When a higher ali-
phatic alcohol sulphate is used, it is preferred to
employ about 10 per cent by weight based on the
amount of methylhydrogenpolysiloxane fluid
present. “When this emulsion is to be used pri-
marily as a stock emulsion, to be diluted with
the solution of cellulose ether prior to its actual
use, any convenient ratio of methylhydrogen-
polysiloxane to water may be used. For ease of
preparation and convenience in storing, a con-
centration of about 50 per cent polysiloxane
is preferable. 71he methylhydrogenpolysiloxane
emuisions tend to liberate hydrogen upon stand-
ing. It is accordingly desirable to add an or-
ganic acid such as acetic acid to the emulsion in
orcer to inhibit such evolution of silane
hyarogen.

Catalysts may be incorporated into the emul-
sion to speea up the curing rate of the methyl-
hydrogenpolysitioxane fluid. A wide choice of

“such cataiysts is availapie, since any metal salt
of a carboxylic acid is apmicable. The lead, iron,
and zinc salts of carpoxylic acids are prererred,
particuiarly the acetates, hexoates, octoates, ole-
ates, stearates, naphuhenates, jaurates, ana resin-
ates. 'The copper, aluminum, magnesium, cad-
mium, cobalt, nickel and soaiumn saits are aiso
effective. Catalysts such as soaium bicarbonate
and sodium aluminate may aiso-be used. The
cataiyst is preferably employed in such an
amount that there is from 0.5 to 4.0 per cent by
weight of the metal constituent present, based
¢n the weight of the suoxane. . the catalyst
should be added just prior to the application of
the emulsion. :

'The mnal emulsion mixture can be applied to
the mate.ial to be treated by any convenient
method. When applied to paper, the conven-
tional dip or roiler coating egupment may be
used, or the emulsion may be app.ed on a size
press connected with the paper machine.

The amount of siloxane polymer which is
picked up by the material to be treated aepends
upon the absorbency of the material, the applica-
tion method, and the concentration of siloxane
in the emulsion. The pickup desirable for opti-
mum non-adherency and water-repeilency prop-
erties will vary with the type of cellulosic mate-
rial being treated. . Ordinarily, the preferred
pickup of siloxane is from 0.25 to 4.0 per cent,
based on the dry weight of the cellulosic mate-
rial, and the preferred pickup of cellulose ether
is from 0.1 to 3.0 per cent. Of course a greater

' . pickup may be used, but it is not ordinarily neces~

sary and would only increase the expense of the
product.

Following the wetting of the . cellulosic mate-

rial, it is dried. This drying step also results in
the release of hydrogen from the methylhydro-
genpolysiloxane fluid and ifs attendant cure.
This drying or curing can be accomglished at
room temperature, but in order to speed up the
process and to develop maximum non-adherency
immediately, it is preferable to apply heat. In
general, a temperature of from 40° to 200° C. is
preferred, with longer times of exposure being
used at the lower temperatures. A period of from
20 to 180 seconds at 150° C. has been found ade-
quate to completely dry and cure the wetter ma-
terial when a catalyst is present.

Cellulosic materials treated as described above
have a wide range of utility. For instance, as-
phalt or high molecular weight organic polymers

10

15

20

25

30

35

40

45

50

65

80

65

70

75

4

such as polyisobutylene may be poured hot intd
containers fashioned from the treated paper or
paperboard. After cooling, the solidified asphalt
or polymer is easily and cleanly separated from
the container walls.

Paper treated in accordance with this inven-
tion may be used in contact with the adhesive
surfaces of electrician’s pressure sensitive tape.
adhesive tapes used for surgical purposes, and
regenerated cellulose tapes carrying a permanent
adhesive upon one surface. Various types of fab-
rics, such as Holland cloth and open weave heav-
ily starched fabrics, have heretofore been used
for this purpose. This invention allows treated '
paper to be substituted for the indicated fabrics
at a very consioerable saving in cost.

A still further aspect of the present invention -
involves the use of paper treated as described to
prevent sheets of either vulcanized or unvulcan-
ized rubber from adhering together. Thus, rub-
per compounded in the customary fashion in a
rubber mill is sheeted out and stored as sheets.
These sheets are sticky and cohere, forming a
solid mass.. When a sheet of paper treated as
described is placed between the sheets of rubber,
each sheet may be removed separatety and indi-
viaually without difficuity trom sticking. In con-
nection with vuleanized rubber, vuicanized sheet
rubber could advantageously be cut by stacking
sheets of rubber and die-cutting through ail the
sheets at once, except that this would result in
the various sheets sticking together. By inter-
posing treatea paper, this sticking is prevented.
Many similar interleaving uses such as this are
practical with paper treatea 1n accoruance with
this invention.

Yaper treated in accordance with this inven-
tion 18 also usetul in lining boxes of partiaily pre-
baked baked goods such as buns, roils, and the
lixe. Thus, the partially baked goods may be
finished off in the originai contamner and when
baking is completed, good release is obfained from
the liner. .

The process of this invention may also be ap-
plied to textile fabrics fo develop non-aaherent
properties thereon.

The following examples describe specific em-
bodiments of the invention, but are not to be con-
strued as limiting the scope thereof. All parts
given are by weight.

For use in these examples, a master batch of
the methylhydrogenpolysiloxane emulsion was
made as follows. .

A mixture of 1,000 parts of CH3HSiClz and 51.5
parts of (CHz)3SiCl was added to 750 parts of
benzene. . This mixture was then cooled to 20°-C.
To this mixture 675 parts of isopropyl alcohol
were added over a period of 1¢ minutes, and then
783 parts of water were added over a period of
one hour.  An additional 750 parts. of benzene
were then added to .the reaction mixture. The
product. was washed six times with water and
strip distilled at 3 mm. pressure to 115°-C. to
remove the benzene and the lower boiling -prod-
ucts. There were obtained 500 parts of a tri-
methylsiloxane end-blocked: methylhydrogen-
polysiloxane. The 500 parts of methylhydrogen-
polysiloxane fluid were slowly added, with ex-
tremely rapid agitation, to a solution of 50 parts
of a higher aliphatic alcohol sulphate (“Dupanol
G”) in 150.parts of water. = The resulting emul-
sion was diluted with 300 parts of water, to give
a 50 per cent concentration of the polysiloxane,
About 3 parts of glacial acetic acid were then
added, to reduce the pH of the emulsion to about
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6. This emulsion is desighated hereafter as
emulsion A.

A master batch of zine 2-ethyl hexoate cata~-
lyst emulsion was prepared as follows. Fifty parts
of an 8 per cent solution (based on zine metal) of
zinc 2-ethyl hexoate in naptha were added with
extremely rapid agitation to a solution of 5 parts
of “Dupancl G” in 15 parts of water. The re-
sulting emulsion was diluted with 30 parts of
water, giving an emulsion which contained 4
per cent by weight of zinc metal. This emulsion
is designated hereafter as emulsion B.

Ezxample 1

A 1.5 per cent aqueous solution of a 4,000 cps.
grade of methylcellulose  was prepared. 185
grams of this solution were added to a mixture
of 12 grams-of emulsion A and 3 grams of emul-
sion B, giving an emulsion which contained 3
per cent by weight of the siloxane and 1.4 per
cent of the methylcellulose. - A sheet of 0.023"
kraft paperboard was dipped in this emulsion
and passed between squeeze rolls to remove the
excess. The gain in weight represented 0.38
per cent pickup of siloxane. The board was dried
for one minute at 150° C. - When molten asphalt
at 350° F. was poured into a container fashioned
from this treated board and allowed to €00l ex-
cellent release was obtained with no adhesion of
cellulose fibers to the asphalt.

For purposes of comparison, three grams of
the zinc catalyst emulsion B and 185 grams of
water were added to 12 grams of the 50 per cent
methylhydrogensiloxane emulsion A, giving an

emulsion which contained 3 per cent by weight -

of the siloxane. A sheet of 0.023’’ kraft paper-
board, weighing 7.35 grams, was dipped .in this
emulsion and passed between squeeze rolls to re-
move the excess. After squeezing, the weight was
found to be 10.78 grams, representing a 1.4 per
cent pickup of the siloxane. The board was then
dried for one minute at 150° C. Asphalt. at
350° F. was poured into a container fashioned
from this treated board. Upon cooling, the as-
phalt adhered to the board in many areas.
When release was forced, the surfaces of the
solidified asphalt which had been in contact with
the container were contaminated with cellulose
fibers.
‘ ' Ezample 2

A mixture was made of 40 grams emulsion A,
10 grams emulsion B, 67 grams of the 1.5 per cent
aqueous solution of 4,000 cps. grade methylcellu-
lose, and 83 grams of water. The resulting
emulsion contained 10 per cent by weight of
the siloxane and 0.5 per cent of the methylcelly-
lose. A 7.39 gram sample of the 0.023"’ kraft
paperboard was dipped in this emulsion and then
squeezed, giving a weight of 8.56 grams. This
represents 1.6 per cent pickup of the siloxane.
The board was cured for one minute at 150° C.,
and excellent release from asphalt was obtained.

Ezample 3

A 6 per cent solution of a 50 eps. grade methyl-
cellulose was prepared. ‘75 grams of this solu~-
tion were added to a mixture of 20 grams emul-
sion A and 5 grams emulsion B. The resulting
emulsion contained 10 per cent by weight of the
siloxane and 4.5 per cent of the methyl cellu-
lose. After dipping and squeezing, an 8.13 gram
sample of the .023’* kraft paperboard weighed
9.1 grams, representing a 1.7 per cent pickup
of the siloxane.. Molten asphalt was poured into
& container fashioned from this treated board
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and allowed to cool. Excellent release of the
asphalt from the board was obtained.

Ezxample 4

A 4 per cent solution of 50 cps. grade methyl-
cellulose was prepared. 75 grams of this solu-
tion were added to 16 grams of emulsion A 4
grams of emulsion B, and 5 grams of water. The
resulting emulsion contained 8 per cent of the
siloxane and 3 per cent of the methylcellulose.
A 759 gram sample of the .023'’ kraft paper-
board, after dipping in this emulsion and squeez-
ing, weighed 8.82 grams, representing 1.3 per cent
pickup of the siloxane. After curing the board
one minute .at 150° C., excellent release from
asphalt was obtained.

Example 5

A 7 per cent aqueous solution of 15 eps. grade
methylcellulose was prepared. 75 grams of this
solution were added to 20 grams of emulsion A
and 5 grams of emulsion B. This gave an emuyl-
sion containing 10 per cent of the siloxane and
5.3 per cent of the methyl cellulose. ‘When an
8.4 gram sample of the kraft paperboard - was
dipped in this emulsion and squeezed, a weight
of 9.97 grams was obtained, indicating a 1.9 per
cent pickup of the siloxane. The hoard was
then cured for two minutes at 150° C. Good re-
lease from asphalt was obtained.

Example 6

A 1.5 per cent aqueous solution of 4,000 cps.
grade methylcellulose was prepared. 95. grams
of this aqueous solution were added to a mix-
ture of 4 grams of emulsion A and 1 gram of
emulsion B. The resulting emulsion contained
2 per cent of the siloxane and 1.4 per cent. of
the methylcellulose. A 2.71 gram sample of kraft
paper was dipped in this emulsion and squeezed
to remove the excess. The wet weight of the
baper was 7.04 grams, indicating a 3.2 per cent
pickup of the'siloxane and 2.2 per cent pickup
of the methylcellulose. The paper was cured for
one minute at 150° C. This paper was contacted
with a sheet of low tensile crude rubber for a
period of 5 days at room temperature under a
pressure of 5 Ibs. per square inch. No adhesion
was obtained between the paper and the rubber.

Ezample 7 '

To a mixture of 1.8 grams of emulsion A and
0.5 grams of emulsion B was added 97.7 grams
of the 1.5 per cent methyleellulose solution from
Example 6. A 2.49 gram sample of kraft paper
was dipped. in this solution and squeezed, giv-
ing a weight of 6.05 grams. This indicated a
1.3 per cent pickup of the siloxane and s 2.1 per
cent pickup of the methylcellulose. The paper
was cured for one minute at 150° C. and contacted
with the crude rubber as in Example 6. Ex-
cellent release between the paper and the rubber
was obtained: .

_ Example 8

A one per cent aqueous solution of carboxy-
methylcellulose (sodium salt) was prepared.
97.5 grams of this solution were added to a mix-
ture of 2 grams of emulsion A and 0.5 gram of
emulsion B. A sheet of kraft paper was dipped
in this emulsion and squeezed. A 1.2 per cent
pickup of the siloxane and a 1.10 per cent pick~
up of the carboxymethylcellulose were obtained.
A portion of the treated paper was air-dried for
one hour. Another portion was cured for one
minute at 150° C. “Scotch Tape” would not ad-
here to either portion.



‘2,588,367

7

Example 9

Samples of kraft paper and parchment paper
were treated with the emulsion prepared in Ex-
ample 8. A 1.7 per cent pickup of siloxane was
obtained on the kraft paper, and a 1.07 per cent
pickup was obtained on the parchment paper.
Both papers were cured for one minute at 150°
C., placed in contact with sheets of uncured butyl
rubber, and subjected to a pressure of 1.3 lbs.
per square inch for a period of 48 hours at a tem-
perature of from 110° to 120° F. Both papers
showed good release from the rubber.

Example 10

Emulsions of iron octoate and lead naphthe-
nate were prepared, using the procedure em-
ployed for the preparation of emulsion B. Each
.emulsion was adjusted to a 4 per cent by weight
content of metal. When Example 6 was repeated,
replacing the zine catalyst with either the iron
or lead salts from above, the results comparable
with those obtained in Example 6.

That which is claimed is:

[543
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1. The method of rendering cellulosic fibrous

sheet material non-adherent toward materials
which normally adhere thereto which comprises
wetting the material with an agueous emulsion of
a methylhydrogenpolysiloxane fluid of the em-
pirical formula

(CH,) H;Si0

4—a—b

2
in which ¢ has a value of from 1 to 1.5, b has a
value of from 0.75 to 1.25, and the sun of a and b
has a value of from 2.0 to 2.25 inclusive, in an
agueous: solution of a watler soluble ceilulose
ether; said emulsion containing from 0.1 to 20
per cent by weight of the methylhydrogenpoly-
siloxane fluid and from 0.1 tc 10 per cent by
weight of the cellulose ether; and drying the
wetted material.

9. The method of rendering cellulosic fibrous
sheet material non-adherent. toward materials
which normally adhere thereto which comprises
wetting the material with an agueous emuision of
a methylhydrogenpolysiloxane fluid of the em-
pirical formula

(CH;3) o H,Si0 s
2

in which @ has a.value of from 1 to 1.5, b has a
value of from 0.75 to 1.25, and the sum of ¢ and b
has a value of from 2.0 to 2:25 inclusive, in an

30

35

40

45

60

aqueous . solution of a water soluble cellulose

ether; said emulsion containing from 0.1 to 20
per cent by weight of the methylhydrogenpoly-
sitoxane fluid, from 0.1 to 10 per cent by weight
of the cellulose ether, and a metallic salt of - a

‘carboxylic acid; and drying the wetted material.

3. The method of claim 2 wherein the cellu-

lose ether is selected from the group consisting

of methylcellulose and the sodium salt of car-
boxymethylcellulose, and the metallic salt is se-
lected from the group consisting of the carboxyl-
ates of lead, zine, and iron. )

4. A composition for rendering cellulosic
fibrous sheet material non-adherent toward ma-
terials which normally adhere thereto, comprised
of an aqueous emulsion of a methylhydrogen-
polysiloxane fluid of the empirical formula

(CHy)oH,S10,
o

in which @ has a value.of from 1 to 1.5, b has a
value of from 0.75 to 1.25, and the sum of ¢ and
b has a value of from 2.0 to 2.25 inclusive, in an
agueous solution of a water soluble cellulose
ether; said emulsion containing from 0.1 to 20
per cent by weight of the methylhydrogenpoly-
siloxane fluid and from 0.1 to 10 per cent by
weight of the cellulose ether.

5. A composition for rendering cellulosic
fibrous sheet material non-adherent toward ma-
terials which normally adhere thereto, comprised
of an agqueous emulsion of a methylhydrogen~
polysiloxane fluid of the general formula

(CHy)H4Si0,

~-g—b

2
in which ¢ has a value of from 1 to 1.5, b has a
value of from 0.75 to 1.25, and the sum of ¢ and
b has a value of from 2.0 to 2.25 inclusive, in an
aqueous solution of a water soluble cellulose
ether; said emulsion containing from 0.1.to 20
per cent by weight of the methylhydrogenpoly-
siloxane fluid, from 0.1 to 10 per cent by weight
of the cellulose ether, and a metaliic salt of a
carboxylic acid. -

6. The composition of claim 5 wherein the
qellulose ether is selected from the groups con-
sisting of methylecellulose and the sodium salt of
carboxymethylcellulose, and the metallic salt is
selected from the group consisting of the car-
boxylates of lead, zine, and iron.

: FIRTH L. DENNETT.

No references cited.



