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This application is a continuation~in—part of Garth, U.S. 
Serial No. 211,093, ?led July 19, 1962, now abandoned. 

This invention relates to sized paper having good re 
sistance to penetration by various liquids, and the prepa 
ration of such paper. 
One object of my invention is to provide paper having 

good resistance to penetration by various liquids, such as 
aqueous solutions and organic solvents such as alcohol. 
Another object of my invention is to provide a beater 
sized photographic paper base having good resistance to 
penetration by various liquids. A further object of my 
invention is to provide a method for preparing beater-sized 
paper having good resistance to penetration by various 
liquids. Still another object of my invention is to pro 
vide a method of preparing paper which features sizing 
the pulp with soap and then wax to provide a paper which 
has good resistance to penetration by various liquids. 
Other objects of my invention will appear herein. 
These and other objects of my invention are accom 

plished by beater-sizing (or internally-sizing) paper with 
soap, thoroughly mixing the soap with the pulp, and then 
sizing the paper with wax. I have found that paper sized 
in accordance with my invention is highly resistant to 
penetration by various liquids, such as aqueous solutions 
in the pH range of 2.0 to 12.0, and organic solvents such 
as butyl alcohol. The method of sizing paper by the 
separate addition of soap and then wax in accordance 
with this invention provides paper having greater resist 
ance to penetration by various liquids than would be ex 
pected from either the single additive effect of the com 
bination, or the results obtained by the combined, simul 
taneous sizing of paper with soap and wax. 

In accordance with my invention, an aqueous slurry 
of the pulp is prepared and a soap is added thereto in the 
desired quantity. The slurry of pulp and soap are then 
mixed, and wax, e.g. paraf?n, is added in the form of an 
emulsion. Alum or aluminum chloride is then added to 
a pH below 6.0, preferably about 4.5. After further mix 
ing, the pulp is formed into paper in accordance with 
conventional procedures. 
My invention will be further illustrated by Examples 

1 and 2. Examples 3-6 show the sizing of paper with 
sodium stearate, wax, rosin and Wax together with rosin. 
The papers obtained ‘in accordance with Examples 1 and 
3-6 were tested for resistance to penetration by various 
liquids and the results are shown in Table 1. 

EXAMPLE 1 

An aqueous slurry was formed consisting of 4% 
bleached sul?te pulp beaten to a Williams slowness of 
30 seconds. 1.3%, based on the weight of the pulp, of 
commercial sodium stearate (normally containing the 
sodium salts of 60—70% stearic acid, 20-30% palmitic 
acid and minor amounts of myristic, arachidic and/or 
behenic acids) was added to the dispersion which was 
then mixed for approximately 5 minutes and .5% of a 
100% paraf?n wax emulsion containing about 50% solids 
and a very small quantity of a surfactant (which emul 
sion, designated Paracol 505—A, was obtained from Her 
cules Powder Company, Wilmington, Delaware) was 
added to the slurry with mixing. Alum was then added 
to a pH of 4.5. The pulp was then formed into paper 
in the usual manner, dried at 250° F. on drums for 15-20 
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seconds and calendered at about 140° F. The paper thus 
obtained was tested for resistance to aqueous solutions 
and various organic solvents. The results are shown in 
column 3 of Table 1. 

EXAMPLE 2 

The paper prepared in accordance with Example 1 was 
given a coating of barium sulfate dispersed in gelatin, 
and a gelatino-silver halide emulsion was coated there 
over. The photographic emulsion had good adherence 
to the vpaper base, and the photographic material was sat 
isfactory in all respects. 

EXAMPLE 3 

The procedure of Example 1 was followed except that 
the wax size was omitted. The paper which was obtained 
was tested for resistance to the penetration by aqueous 
solutions and organic solvents, and the results are shown 
in column 1 of Table 1. 

EXAMPLE 4 

The procedure of Example 1 was followed except that 
the sodium stearate size was omitted. The paper pre 
pared in accordance with this procedure was tested for 
resistance to penetration by various liquids, and the re 
sults are shown in column 2 of Table 1. 

Table 1 

Size 

Test 1 2 3 4 5 

Na Wax and Wax 
stearate ax Na Rosin and 

stearate rosin 

Valley penetration,“ sec ____ __ 509 l 763 588 1, 000 
Acid penetration,b sec ______ __ 9 2 137 2 2 
Carbonate penetration,o sec__ 120 7 276 79 67 
Cobb size,d g _______________ __ 0.376 *OP 0.237 GP CP 
Developer pickup,B g ____ _‘____ 3. 260 2. 65 2.130 2. 65 2. 64 

*CP designates complete penetration. 
“Valley penetration‘ is a measure of the resistance of a 

paper to penetration by liquid. It is determined by measuring 
the time that a sample of paper must be in contact (on both 
sides) Wih a glycerol solution containing a small amount of 
sodium chloride until it will conduct an electric current of 50 
milliamperes. 

‘1 Acid penetration is a measure of the resistance of a paper 
to penetration by acids which is determined by measuring,r the 
time in seconds that a sample of paper must be in contact (on 
both sides) with an aqueous solution containing 7.5 grams 
sodium chloride and 625 cc. glacial acetic acid per liter of 
solution, until the paper will conduct an electric current of 
20 inillianiperes. 

° Carbonate penetration is a measure of the resistance of a 
paper to penetration by a carbonate solution which is deter— 
mined by measuring the time (in seconds) that a sample of 
paper must be in contact (on both sides) with a 5% aqueous 
solution of sodium carbonate, until the paper will conduct an 
electric current of 50 milliamperes. 

d‘Cobb size is the number of grams of solution absorbed by 
100 square cm. of the paper after 2 minutes’ contact with an 
aqueous solution containing 4% butyl alcohol. The excess 
solution is blotted off after contact with solution prior to 
determining the weight of the solution absorbed. Complete 
penetration indicates that the solution actually passed through 
the paper during the 2-minute contact period. This test is of 
particular importance in baryta coated photograhic paper 
since the baryto. contains a small amount of butyl alcohol to 
prevent foaming and to facilitate spreading of the baryta 
coating. If the butyl alcohol penetrates the paper, some 
baryta is carried with it, thereby causing a rough surface. 
This test, therefore, indicates whether a particular paper may 
be satisfactorily coated with baryta. 

eDeveloper pickup is ‘the number of grams of developer 
absorbed by 1 square foot of paper after being passed into a 
developer solution and through a pair of small rollers to 
squeeze off the excess developer. Il‘he developer employed 
in the test contained phenidone, hydroquinone, sodium snl?te. 
potassium bromide, sodium hydroxide, and sequestering and 
wetting agents. 
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EXAMPLE 5 

The procedure of Example 1 was followed, except that 
the stearate and wax size was omitted and a 2% rosin 
size, based on the weight of the ?ber, was substituted as 
an internal size. The results are shown in column 4 
of Table 1. 

EXAMPLE 6 

The procedure of Example 1 was again followed, ex 
cept that 2% rosin size, based on the weight of the pulp, 
was substituted for the sodium stearate size. The paper 
prepared in accordance with this procedure was tested for 
resistance to penetration by various liquids and the results 
are shown in column 5 of Table 1. 
The resistance to penetration of the paper sized with 

sodium stearate and paraffin wax was greater than the 
penetration resistance expected from the additive effect 
of the sodium stearate size alone plus the wax size alone. 
The combination of sodium stearate and wax provided 
a more e?icient size for the paper than the rosin-wax 
sizing system, the latter having failed to provide good 
acid, alcohol or carbonate penetration resistance. 

In carrying out my invention, paper is internally sized 
with a soap, such as alkali metal salts of fatty acids 
having from about 10 to 25 carbon atoms, e.g., sodium 
stearate and sodium palmitate. Especially useful results 
are obtained by sizing the paper with .4 to 4% soap, 
based on the weight of the ?ber. Any suitable wax may 
be employed in this invention, such as paraf?n wax, 
microcrystalline wax and the like. Advantageously, the 
paper is sized with .125 to 75% wax, based‘ on the 
weight of the ?ber. Highly satisfactory results are ob 
tained by sizing with about 5% paraf?n wax, based 
on the weight of the ?ber. Preferably, the para?in wax 
is used in the form of an aqueous emulsion containing 
a small amount of surfactant, such as a simple soap or 
a synthetic surfactant, for example a Triton (sulfonated 
ether, e.g., alkyl aryl polyether sulfonate). 
When paper is prepared by beater sizing with the 

simultaneous addition of soap and wax, or by sizing 
?rst with wax and then with soap, the product does not 
have good resistance to liquid penetration. However, 
paper prepared in accordance with the invention by 
beater sizing with soap and then with wax has excel 
lent resistance to liquid penetration. It appears that 
the soap becomes attached to the ?ber, and the wax 
becomes attached to the soap. The time interval be 
tween the addition of the soap and the wax is important 
and must be of su?icient duration to allow the soap to 
attach to the ?bers. This time interval depends largely 
on the ef?ciency of agitation of the pulp. In large 
batch operations using good agitation, it is preferred 
to have an interval of at least 3 minutes although with 
more efficient agitation, this time could be reduced. 
However, systems may be employed in which a small 
volume of pulp is well agitated (such as continuously pass 
ing the pulp through a small cylinder, agitating well and 
introducing soap upstream and wax downstream) where 
in the time interval may be as short as about 2 or 3 
seconds. The wax may be added to the pulp as soon 
as the soap has become attached to the ?bers, or at 
any suitable time thereafter, such as one to one and 
one-half hours after the addition of the soap. Once 
the soap has been thoroughly mixed with the pulp, the 
time at which the wax is added is not critical. 
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In sizing the pulp in accordance with my invention, 

I prefer to precipitate the size at a pH below 6, prefer 
ably at about 4.5, by the addition of alum, aluminum 
chloride, or other compositions which do not interfere 
with the size. 
The invention has been described in detail with par 

ticular reference to preferred embodiments thereof but 
it will be understood that variations and modi?cations 
can be effected within the spirit and scope of the in 
vention as described hereinabove and as de?ned in the 
appended claims. 

Iclaim: 
1. In the method of making paper by preparing an 

aqueous slurry of pulp, forming a web from the slurry 
and removing water, the method of internally sizing the 
paper which comprises added to the aqueous slurry of 
pulp about 1.3%, based on the weight of the pulp, of a 
compound selected from the group consisting of sodium 
stearate and sodium palmitate; mixing the slurry for 
approximately 5 minutes; mixing with the pulp about 
.5%, based on the weight of the pulp, of a 100% paraffin 
wax emulsion containing about 50% solids and a small 
quantity of surfactant; adding alum to the aqueous pulp 
slurry to obtain a pH of about 4.5; and forming the pulp 
into paper. 

2. In the method of making paper by preparing an 
aqueous slurry of pulp, forming a web from the slurry 
and removing water, the method of internally sizing the 
paper which comprises adding to the aqueous slurry of 
pulp, in separate steps and in the order given, .4.4%, 
based on the weight of the ?ber in the slurry, of a soap 
selected from the group consisting of sodium stearate 
and sodium palmitate, and .125-.75%, based on the 
weight of the ?ber in the slurry, of para?in wax, the wax 
being added to the slurry after the soap has been thor 
oughly mixed therewith; reducing the pH of the slurry 
to below 6.0; and, forming the pulp into paper. 

3. In the method of making paper by preparing an 
aqueous slurry of pulp, forming a web from the slurry 
and removing water, the method of internally sizing the 
paper which comprises adding to the aqueous slurry of 
pulp, in separate steps and in the order given, .4—4%, 
based on the weight of the ?ber in the slurry, of an 
alkali metal salt of a fatty acid having from 10-25 carbon 
atoms, and .125—.75% wax, based on the weight of the 
?ber in the slurry, the wax being added to the slurry after 
the salt has been thoroughly mixed therewith; precipitat 
ing the size; and, forming the pulp into paper. 

4. Paper highly resistant to the penetration of liquids 
sized in accordance with the method of claim 3. 

5. A photographic element comprising a photographic 
silver halide emulsion coated on a paper highly resistant 
to the penetration of liquids sized in accordance with the 
method of claim 3. 
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