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The present invention relates to the manufac 

ture of ?brous cell'ulosic articles and relates more 7 
particularly to a method of improving the ab 
sorbency of felted ?brous cellulosic articles such 
as paper, and the like articles, by the addition 
thereto of a surface active agent prepared by re 
acting ethylene oxide and octadecylamine. 
A primary object of the invention resides in 

the provision of a method of imparting improved 
absorbency and softness of hand to paper towel 
ing and ‘other cellulosic tissue products. 
A further object of the invention is the pro 

vision of paper products containing certain sur 
face active agents which, because of their sub 
stantivity for cellulose, may be incorporated in 
?brous cellulosic materials during the wet for 
mation of felted articles thereof, thus providing a 
more economical means of producing such articles 
than has heretofore been available to the art. 
Another object of the invention is the pro 

vision of a method of overcoming, to a consider 
able extent, the sizing action caused in felted 
cellulosic products by the addition thereto of 
melamine-formaldehyde or other wet strength 
producing resins, and thereby producing felted 
cellulosic articles having improved absorbency 
with little or no loss in wet strength. Further 
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though analyses of the exact retention have not 
been made, because of the small amounts of sur 
face active agent employed, it is apparent from 
the greatly improved absorbency of the treated 
products that substantially all of the added agent 
is present in the products. 

I have found that the best results are obtained 
by employing the products of reaction of .from 
about 2.5 mols to about 75 mols of ethylene oxide 
per mol of octadecylamine. These preferred sur 
face active agents are produced by reacting an 
octadecylamine with the desired amount of 
ethylene oxide at a temperature within the range 
of from about 30° C‘. to about 100° C. at atmos 
pheric pressure. If desired, the reaction may be 
carried out at relatively lower temperatures under 
from about 10 to about 20 p. s. i. gage pressure. 
The octadecylamine employed may be an, entirely 
saturated pure compound or it may be a com 
mercially produced compound containing con 

. siderable amounts of unsaturated octadecylamine. 

25 

objects will be apparent from the following de- 7 
tailed description of the invention. ~Y - 

I have discovered that felted cellulosic articles 
containing small amounts of a surface active 
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agent comprising the product of reaction of octa- ' ’ 
decylamine and ethylene oxide possess greatly im- ~ 

This “ is‘ true" proved absorbent characteristics. ’ 
both in the case of otherwise untreated felted 
cellulosic articles and in the case of such ar 
ticles which have been treated with. sizing agents 
vor with resins which impart wet strength thereto. 

Entirely unexpectedly, I have found that only 
very small amounts of these preferred surface 
active agents are required to impartgreatly im 
proved absorbency to the cellulos-ic articles treated 
therewith. The minimum amounts of the sur 
face active agents which are required to obtain 
these improved results are from about 0.01% to 
about 1-2% based on the dry weight of the cellu 
lose ?bers. ' 

.An outstanding feature of this invention is the 
fact ‘that these octadecylamine-ethylene oxide 
surface active agents may advantageously be 
added to the cellulose fibers during the wet 
‘processing thereof. Due to the fact that the pre 
ferred surface active agents are substantive to 
cellulose, substantially all of the added agent is 
‘uniformly adsorbed by the cellulose ?bers. Al 

The following, is a typical method'of preparation 
that may be used to combine any desired quantity 
of ethylene oxide with the octadecylamine. " 
A mixture of 61.7 lbs. of a commercial octa 

decylamine and 7.4- gallons of secjhbutylalcohol 
was charged" to a glass lined kettle equipped'with 
a brine-cooled condenser. These materials‘ were 
heated to about 90° C. and ethylene oxide gaslwas 
‘passed into-the kettle. After the reaction. had 
started,-the materials were cooled so that the 
temperature was maintained at from 85° C.—1.00° 
C. After 11.5 hours, the temperature of the re 
factionmixture was maintained at 90° C.—1100° C. ' 
for an additional 2 hours to insure complete re 
action of the ethylene oxide. Thereafter the 
product was stripped of solvent and volatile ma 
terial by heating to 120° C. under a vacuum of 
20-30 mm. Hg. The product contained 3.7 mols 
of combined ethylene oxide for each mol of octa 
decylamine and was an orange-brown liquid at 
room temperature. It was dispersible in cold 
water and soluble in hot water and dilute acids. 
This surface active agent may be added to 

paper stock or other cellulosic ?bers according to 
the method of the present invention at any de 
sired point during the manufacturing operation 
as, for example, it may be added» to the beater, 
stool; chest, etc., or it may be added to the ?nal 
product. ‘ 

Surface active agents prepared in a manner 
similar to that described above were employed 
in the production of a number of absorbent 
paper products of which the following speci?c 

‘ examples are illustrative. 
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Example 1 

Groundwood-sul?te toweling stock was disin 
tegrated in aqueous slurry at about 2.5% con 
sistency to a Green freeness of 200. This slush 
stock was then diluted to 0.6% consistency. A 
portion of the stock was withdrawn for the pur 
pose of making paper sheets containing neither 
resin nor rewetting agent. The remainder of 
the stock was adjusted to contain about 75 
p. p. m. of NazSO‘; and thereafter a sufficient 
amount of a ‘12% aqueous suspension of a mel 
amine-formaldehyde resin-hydrochloric acid col 
loid was added thereto to insure a resin solids 
content in the product of 1% of the weight of the 
?ber. The acid resin colloid employed was pre 
pared as described in U. S. Patent No. 2,345,543. 
A portion of this resin-treated stock was formed 
into paper sheets. The remainder of the stock 
was treated by the addition thereto of amounts 
of ethylene oxide-octadecylamine rewetting 
agents varying from 0.02% to 0.3% based on the 
weight of dry fiber, the molar ratio of ethylene 
oxide to octadecylamine in the rewetting agents 
varying from 1:1 to 75:1. In all cases, the pH of 
the ?nal stock was adjusted to 5.0. Paper 
sheets were thereafter made on a Nash sheet 
machine, and the sheets were pressed on a Noble 
Wood press, and dried at about 110° C. on a drum 
drier. The absorption of water by the so pre 
pared sheets was evaluated by dropping 0.03 cc. 
of water at 73° F. on each sheet, using a cali 
brated hypodermic needle, and noting the time 
for absorption thereof. The results are tabu 
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sirable results are obtained when about 5% of 
such an emulsion, based on the weight of the 
dry cellulosic ?bers, and containing about 100 
parts of oil and 20 parts of surface active agent 
is added to the ?brous cellulose. The following 
example will illustrate a speci?c embodiment of 
my preferred method of applying a mineral oil 
surface active agent solution to cellulose ?bers. 

Example 2 

A slush stock was prepared as in the above 
example. To the stock was added 2% of a mel 
amine-formaldehyde acid resin colloid as de 
scribed in Example 1. The stock was then treated 
with an oil-in-water emulsion prepared by add 
ing to warm water a mixture of 100 parts of min 
eral oil and 20 parts of an octadecylamine-ethyl 
ene oxide reaction product having a molar ratio 
of 3.7 mols of ethylene oxide for each mol of 

The amount of this emulsion 
added to the stock was such that the paper sheets 
prepared therefrom contained 5% of the sof 
tening agent. The sheets so prepared were much 
softer than similar absorbent sheets containing 
only the wet strength resin and were appreciably 
softer than similarly prepared untreated sheets. 
From a consideration of the foregoing descrip 

tion and illustrative examples, it will be seen that 
the present invention provides a method of great 
1y improving the absorbency of felted cellulosic 
articles by the addition thereto of relatively small 
amounts of an ethylene oxide-octadecylamine 
condensation product. The preferred surface ac 

lated below. 35 t1ve agents are substantive to cellulose and are 

TEST RESULTS 

_ 003 cc. 1190 at 73° 
Rewettmg F., Water Drop Tensile Strength, 
Agent, Mol Percent A b s o r p t 1 o n lbs/inches width 

Sample Ratio of Percent Rewet- (Seconds) 
N0. EtO to Resin ting 

olctadee- Agent y amine Aged 1% New mos. Dry Wet 

0 0 60 52 9. 8 <0. 4 
1 0 121 124 12. 4 2. 6 
1 0. 02 97 92 12. 0 2. 6 
1 0. 05 77 71 12. 2 2. 6 
1 0. 10 67 56 11. 4 2. 6 
1 0. 30 63 54 11. 2 2. 6 
0 0 _. - 

1 0 102 ____________________________ __ 

111 1 0. 02 82 ____________________________ __ 
2:1 1 0. 3 62 ____________________________ __ 
3:1 1 0. 3 47 ____________________________ -_ 

. 9:1 1 0. 3 42 
10:1 1 0. 3 41 
25:1 1 0. 3 40 
45:1 1 0. 3 39 
75:1 1 0. 3 48 

Absorbent felted cellulosic products having im 
proved softness may also be prepared according 
to the method of the present invention. To this 
end, I may prepare a solution of any of the above 
described octadecylamine-ethylene oxide surface 
active agents in mineral oil and apply this solu 
tion to the cellulosic ?bers. The mineral oil im 
parts to the felted articles very desirable “hand” 
or softness, overcoming any harshness which 
may have been caused in the article by the addi 
tion of a sizing agent or a wet strength resin, 
while the surface active agent simultaneously 
increases the absorbency of the product. The 
preferred method of applying the mineral oil 
surface active agent solution to cellulosic ?bers 
is by ?rst emulsifying the solution and there 
after adding the required amount thereof at any 
point during the wet formation of the felted 
cellulosic material. “I have found that very de 
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therefore capable of being adsorbed on the cellu 
losic ?bers in aqueous media. Thus, these sur 
face active agents may be added to aqueous slur 
ries of ?brous cellulosic material such as paper 
stock at any desirable point during the manu— 
facture of felted cellulosic articles. For exam 
ple, they may be added to the beater, stock chest, 
head box, or at any other point during the manu 
facturing operation. 
This method of incorporating surface active 

agents in felted cellulosic materials represents 
a decided economic advantage over methods 
heretofore available to the art. Particularly, the 
method of the present invention eliminates the 
use of additional equipment such as impregnat 
ing machinery and/or equipment employed in 
the so-called “tub sizing” method. The method 
of my invention also obviates the consequent ad 
ditional drying treatment necessary when these 
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known methods are employed to incorporate ad 
dition agents in the felted products. 
An even more outstanding and unexpected ad 

vantage afforded by the method of the present 
invention is that the wet strength imparted to 
felted cellulosic products such as paper, by the 
application to aqueous suspensions of cellulosic 
paper stock of 1-5% of the dry weight thereof 
of the resins described in U. S. Patent No. 2,345, 
543 is not appreciably lowered by the addition 
thereto of these ethylene oxide-octadecylamine 
condensation products. This fact is illustrated 
in the table of Example 1. Thus, I have provided 
a method of producing absorbent felted cellulosic 
products, containing small amounts of wet 
strength resins and surface active agents, which 
have greatly improved absorbency with little or 
no loss of wet strength. From a consideration 
of the examples it will also be noted that my ab 
sorbent felted cellulosic products also possess 
improved softness of hand over prior art absorb 
ent articles containing wet strength resins. 
A further advantage to be derived from the 

present invention is due to the fact that my pre 
ferred surface active agents possess lyophilic 
groups as well as hydrophilic groups, which cause 
the absorbent paper products made according 
to my novel method to have improved absorbency 
for hand lotions, cold creams, facial creams, 
grease paint, and the like containing vegetable 
and mineral oils and greases. , 
While the amounts of the surface active agents 

to be employed in my novel method may be var 
ied within wide limits as above set forth, for 
most purposes from about 0.01% to about 0.3% 
based on the weight of the dry cellulosic ?bers, 
will be sufficient to satisfactorily ‘improve the 
absorbency of the products. Similarly, while 
the molar ratio of ethylene oxide to octadecyl 
amine may be varied from about 1 to 2.5 mols 
to about 75 mols of ethylene oxide per mol of 
octadecylamine, very satisfactory results have 
been obtained when from about 3 to 4 mols of 
ethylene oxide are employed for each mol of 
octadecylamine in the preparation of the surface 
active agent. ' 

What I claim is: > 
1. Absorbent paper composed of felted cellu 

losic ?bers having uniformly adsorbed thereon 
from about 0.01 % to about 1.0% by weight of the 
condensation product of from 2.5 to 75 mols of 
ethylene oxide with 1 mol of octadecylamine. 

2. Paper according to claim 1 in which the 
condensation product is the condensation prod 
not of 3 to 4 mols of ethylene oxide with octa 
decylamine. 

3. Absorbent paper composed of felted cellu 
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losic ?bers having uniformly adsorbed thereon 
about 1% to 5% by weight of a cured wet 
strength producing resin and from 0.01 % to 1.0% 
by weight of the condensation product of from 
215 to 75 mols of ethylene oxide with 1 mol of 
octadecylamine. 

4. Paper according to claim 3 in which the 
cured wet-strength producing resin is a cured 

- melamine~formaldehyde wet-strength producing 
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resin. 
5. Soft paper composed of felted cellulosic 

?bers having uniformly adsorbed thereon about 
5% by weight of a mixture of about 100 parts 
by weight of mineral oil and about 20 parts 
by weight of the condensation product of about 
3.7 mols of ethylene oxide with about 1 mol of 
octadecylamine. 

6. Soft paper composed of felted cellulosic 
?bers having uniformly adsorbed thereon about 
2% by weight of a cured melamine-formaldehyde 
wet-strength producing resin and about 5% by 
weight of a mixture of about 100 parts by weight 
of mineral oil and about 20 parts by weight of > 
the condensation product of about 3.7 mols of 
ethylene oxide with 1 mol of octadecylamine. 
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