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57 ABSTRACT 
A method for making a hydrophobic fibrous material 
is disclosed wherein a wet pulp is treated with conven 
tional chemical sizing materials and thereafter the pulp 
is flash dried. The sized, flash dried hydrophobic fi 

- brous material may be used to sorb oil from the surface 
of water. 

6 Claims, No Drawings 
  



3,770,575 
METHOD OF MAKING A HYDROPHOBC 

FBROUS PRODUCT 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to a method for making sized, 

dried fibrous material. More specifically, this invention 
is for a process for flash drying sized lignocellulosic ma 
terial, for example, wood pulp. 

2. The Prior Art 
The problem of removing oil from the surface of 

water is well known, as in the case of large oil spills 
considerable damage to beaches and wildlife may oc 
cur. Suggested solutions to this problem include mate 
rials for adsorbing or absorbing oil, such as wheat 
straw, foams from polyurethane and polyethylene, talc, 
silicone treated pumice or perite, and silicone treated 
cellulose fibers to name a few. Most of these materials 
have a bulk density of 0.5 pounds per cubic foot to 7 
or so pounds per cubic foot. Their bulk densities to a 
large extent determine their effectiveness on sorbing 
oil, i.e., pounds of oil sorbed per pound of material, 
which runs from about 5 to about 15, although other 
factors, such as the relative hydrophilic or hydrophobic 
nature of the surfaces of the product and the pore vol 
ume of the structure are important factors. 
The general object of this invention is to provide a 

method of making a hydrophobic lignocellulosic fi 
brous product. Another object of this invention is to 
provide a lignocellulosic material that is both lyophilic 
and hydrophobic for use in removing oil from water. 
Still another object of this invention is to provide a ma 
terial which will sorb up to 20 times its own weight of 
oil on a water surface and remain floating. 
Other objects, features and advantages of this inven 

tion will become apparent from the following detailed 
description. 

SUMMARY OF THE INVENTION 

It has been found that a hydrophobic fibrous product 
may be made by flash drying a slurry of sized pulp. It 
has also been found that such a sized and flash dried lig 
nocellulosic material has the capacity to sorb oil from 
the surface of water and remain floating. It is preferable 
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that the ignocellulosic material be a pulp, sized with at . 
least 0.05 percent and preferably about 1.0 percent by 
weight of a conventional papermaking size, the desired 
amount of sizing depending upon the efficiency of the 
size used and the degree of hydrophobic properties de 
sired. It is understood that increased amounts of size 
may be used, but such increases do not generally in 
crease the effectiveness of the product and are eco 
nomically wasteful. Such sized and flash-dried fibers 
are able to absorb about 20 times their own weight of 
oil. Dried pulp which is not sized does not sorb the oil 
from the water surface, but rather disperses in the 
water phase and sinks. There are numerous applica 
tions this product in recovery of oil from water. For ex 
ample, oil might be recovered from oil spills from water 
transport vessels and from oil present in effluents of oil 
refiners. 

DETALED DESCRIPTION OF THE INVENTION 

When sized with conventional papermaking sizes for 
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example, acid anhydride sizes, rosin and alum sizes, or 
self-sized, for example, by use of alum to fix natural or 

2 
ganic sizing materials which may be present as impuri 
ties in the pulp, lignocellulosic materials fluffed and 
then flash dried, float on top of water and have the abil 
ity to sorb oil from the water surface. By “sorb' it is 
meant the oil is held by the lignocellulosic material 
through absorption or adsorption. Unsized lignocellu 
losic materials fluffed and dried in a similar manner, 
sink without sorbing any oil from the layer on the top 
of the water. 
The preferred oil absorbing lignocellulosic material 

is produced from ground wood, sawdust or conven 
tional chemical pulps which are bleached or un 
bleached, sawdust pulps and high yield semichemical 
or mechanical pulps. The nature of the pulp used does 
not appear to be an essential aspect of this invention 
and the fiber could be a by-product or waste product 
such as the fiber reclaimed from waste treatment clarif 
ers or similar fiber reclaiming devices. Further, com 
plete separation of fibers in the raw material should not 
be necessary and pulps containing fiber bundles should 
be equally useful. 
The sizing materials contemplated for use in this in 

vention include synthetic sizes, mainly fatty acid anhy 
drides, dimer sizes, rosin and modified rosin sizes, other 
tall oil derived sizing materials, and asphaltic sizing ma 
terials, such as are often used in the process and art of 
papermaking. The application and technology of such 
sizing compounds is reviewed in TAPPI Monograph 
No. 33, Internal Sizing of Paper and Paperboard 
(1971). 
The amount of size used depends upon the effective 

ness of the particular sizing material. For example, for 
stearic acid anhydride size approximately 0.5 percent 
size is required in pulp to be able to sorb 10 milliliters 
of oil per 1 gram of dried fiber. When using an asphalt 
based size up to 5.0 percent by weight is required for 
the same degree of effectiveness. The expressed 
amount of size in pulp is the applied amount assuming 
100 percent retention of the size. One effective product 
is a self-sized fiber, i.e., sized by addition of alum to fix 
the naturally occuring resins or fatty acids which occur 
in some pulps, especially unbleached pulps, to achieve 
a sizing effect similar to rosin and alum. 
One method of making the pulp hydrophobic is to 

use a synthetic size, for example, stearic acid anhy 
dride. A size emulsion may be made according to the 
art disclosed in U. S. Pat. No. 3,445,330. The size 
emulsion is added to a pulp slurry to about 0.3 to 1.0 
percent of anhydride by weight of oven dried fiber 
slurry and stirred. The pulp slurry is dewatered and 
pressed to a consistency of 20-60 percent fiber solids. 
The pulp is then fluffed and dried, such as by flash dry 
ing by hot gases. For easy storage and shipping the 
sized, dried fibrous product may be compressed into 
bales. By the term "dried' it is meant the pulp contains 
less than 25 percent by weight of water. Before using, 
it is desirable to shred or refluff the baled pulp to ex 
pose the sorbing surfaces and reduce the bulk density. 
The practice of this invention is more clearly illus 

trated in the following examples. 
EXAMPLE 1. 

This example illustrates the sizing of pulp for use in 
adsorbing oil. Two hundred grams (O.D.) samples, 
some of bleached hardwood pulp and others of un 
bleached pine pulp were diluted to 0.5 percent by 
weight slurry. A size emulsion of stearic acid anhydride 



3,770,575 
3 

made according to U. S. Pat. No. 3,445,330 was added 
to the pulp slurry at 25°C. After adding the size emul 
sion, stirring was continued for 1 minute. Then the 
water was drained from the slurry with a cotton bag and 
the pulp was pressed. After pressing the pulp was 5 
weighed for consistency and then fluffed with two 
passes through a Bauer single disk refiner using a devil 
tooth rotating plate. The fluffed pulp was dried in a 
Bowen laboratory spray dryer. The pulps were dried 
with either one or two passes through the dryer to simu 
late the commercial flash drying process which is used 
to produced baled pulps for market sales. The condi 
tions for pulp samples are shown in Table 1. 
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TABLE I 5 

Beached Unbleached 
Pulp Hardwood Pine 
Amount of size, a .0 1.0 
Sizing consistency, % 0.5 0.5 
pH in size slurry 6. 23 20 
Consistency after pressing 25.0 35.0 

Drying Conditions 
Inlet Air Temp. Solids % Sample Passes thru Dryer F. 25 

A Bleached 
Hardwood O 820 48.8 

B Bleached 
Hardwood 2 820 

780 82.0 
C Bleached 820 

Hardwood 2 700 82.7 30 
D Un 

bleached 820 74.3 
Pine 

E Un 
bleached 2 820 
Pine 650 91.8 

F Un- 35 
bleached 2 820 
Pine 490 83. 

Oil adsorption tests were conducted on the sized pulp 
samples. A measured amount of 10 grams of two types 40 
of oil Corvus oil by Texaco or transmission fluid) were 
put on top of water in separate beakers. One gram pulp 
samples were added to each beaker. In the beaker the 
pulp samples floated on top of the water and sorbed all 
the oil. Both the bleached hardwood and unbleached 
pine performed equally well. Similar tests with dried 
pulps which were not sized indicated that these pulps 
do not have oil sorbing properties. The unsized pulps 
were quickly wetted with water, sunk and the oil layer 
remained floating on top of the water. This example in 
dicates that when 1% size is used to size bleached hard 
wood or unbleached pine pulp, the pulp is able to sorb 
at least 10 parts oil per 1 part dried pulp. 
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This example compares pulps sized to various levels 
with unsized pulp and wheat straw. The synthetic size 
emulsion containing 23.48 grams per liter stearic acid 
anhydride was used to size samples of pine pulp at dif 
ferent levels. 100 grams (O.D.) samples of pulps were 
diluted to 20 liters, demineralized water and size emul 
sion were added. Stirring of the pulp continued for 1 
minutes after addition. The pulp was then dewatered 
with a press and fluffed with two passes through Bauer 
single disk refiner. The sized pulps were oven dried at 
105°C. The following levels of size were used and the 
samples tested for oil pick-up. 
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Pulp 

4. Unbleached Pine Pulp 

4. 
TABLE II 

Consistency 
After 

Pressing 
t 

25.8 

Addition of Cor 
vus oil to 1 gram 
sample (pulp on 

top of water 
pulp sunk and the 
added 10 ml. oil 
floated on top of 

Water 
pulp floated but 
did not sorb all 

10 ml. of oil 
pulp floated but 
did not sorb all 

Sample Size on 
No. --- Oven Dry Pulp, 9 
1 Unbleached Pine Pulp. O 

2 Unbleached Pine Pulp 0.2 23.0 

3 Unbleached Pine Pulp 0.4 23.0 

10 ml. of oil 
pulp floated but 
did not sorb all 

10 m. of oil 
pulp floated and 
sorbed almost all 

10 m. of oil 
pulp floated and 
sorbed a 10 m. 

of oil it additional 
... 10 m. 

Reported capacity 
of 5 m. of oil 

per gram straw 
* Report of Batelle Northwest Institute to the American Petroleum , 
Institute 1971. 
These results show that the effectiveness of the sorbing 
capacity of the pulp increases as the size level is in 
creased. Further, at 1 percent size, the dried product is 
superior in oil absorbing capacity to wheat straw. 

EXAMPLE 3 

This example illustrates the application of this inven 
tion to commercial grade pine pulp samples partially 
dewatered before sizing. Preparation of sized pulp with 
stearic acid anhydride was made in the same manner as 
Example 1, except that solid stearic anhydride was 
mixed into pulp after the first fluffing stage in disk re 
finer. Addition of the size at this process stage, i.e., 
after the excess water is removed by pressure, insures 
100 percent retention of the size without special reten 
tion aids such as starch or other polymer and alum. The 
stearic acid anhydride was added in solid form at three 
levels, 0.5 percent, 1.0 percent and 2.0 percent on oven 
dry pulp (1.0, 2.0 and 4.0 Grams stearic acid anhydride 
per 200 grams O.D. pulp). Drying of the stearic acid 
anhydride sized pulps was made in a Bowen spray 
dryer. The results are shown in Table III. 

0.6 20.6 

0.8 24.8 

1.0 26.2 

7 Wheat Straw 0 

TABLE II 
Solids, 

content after 
Amount Solids Content Drying, 96 

Sample Sizing Size, 9% After Fluffing 
No. Agent on O.D. 26 2-passes at 

Pulp 650F. 
1 No Size 0. 47.9 92.2 
2 Stearic Acid 

Anhydride 0.5 48.5 91.7 
3 Stearic Acid 

Anhydride 1.0 48.3 92.2 
4. Stearic Acid 

Anhydride 2.0 47.9 93.3 

These sized pulp samples were tested for oil sorbing ca 
pacity. The stearic acid anhydride pulps sized at 1 per 
cent and 2 percent sorbed at least 10 times their own 
weight. 

EXAMPLE 4 
This example illustrates the application of this inven 

tion to commercial grade pulp samples sized with an 
asphalt type emulsion size. Preparation of sized pulps 
with Bitusize B was made in the same manner as Exam 
ple 2, except that an asphaltic size was mixed into the 
pulp after dewatering and fluffing. The asphaltic emul 
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sion, Bitusize B, was added at levels of 5.0 percent and 
10 percent on oven dry pulp. Drying of these sized 
pulps was made in a Bowen dryer. The results are 
shown in Table IV. 

TABLE IV 

Solids 
Amount Solids Content after 
Size, 9% Content Drying, 6 

Sample Sizing on O.D. After 2-passes at 
No. Agent Pulp Fluffing, 9% 650°F. 
1 No Size O 47.9 92.2 
2 Bitusize B 5.0 S.2 95.1 
3 Bitusize B 10.0 49.9 95.7 

These sized pulp samples were then tested for oil 
sorbing capacity. Both Bitusize treated pulps sorbed at 
least 10 times their own weight. 

EXAMPLE 5 

This example illustrates the application of this inven 
tion to commercial grade pulp samples sized with rosin 
or an asphaltic emulsion size wherein the size is added 
to a pulp slurry and alum is used to improve retention 
and to fix the size to the fibers, and to orient the mole 
cules of the size such that the surface of the fibers be 
comes hydrophobic. Unbleached pine pulp was slurried 
in water at 3.0 percent consistency and the size and 
alum added as indicated below. 

TABLE V 

Amount of Amount of Alum, 
Sample Sizing Size, 9% % on 
No. Agent on O.D. O.D. Pulp 

Pulp 
Rosin 1.5 

2 Rosin 5 6.8 
3 Bittsize B 1 15 
4. Bitusize B 5 3.8 
5 None Added O 1.5 
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All of the pulps produced in this example were capable 
of sorbing 10 ml. of oil per gram of pulp from the sur 
face of water. Sample 5 illustrates that the unbleached 
pine pulp used in these trials contained enough natural 
sizes to give the desired water repelling and oil sorbing 
capacity when alum was added. 
While the invention has been described and illus 

trated herein by references to various specific materi 
als, procedures and example, it is understood that the 
invention is not restricted to the particular materials, 
combinations of materials, and procedures selected for 
that purpose. Numerous variations of such details can 
be employed, as will be appreciated by those skilled in 
the art. 
What is claimed is: 
1. A process for making a hydrophobic, oleophilic 

fibrous material which comprises, slurrying a lignocel 
lulose pulp, dewatering the slurry to a consistency of 
about 20-60 percent, and flash drying the fibrous mate 
rial, wherein at least 0.05 percent of a sizing material 
is introduced to the pulp either before dewatering or 
after the initial dewatering but before the drying pro 
CCSS. 

2. The process of claim 1 wherein said fibrous mate 
rial is wood pulp. 

3. The process of claim 2 wherein said wood pulp 
contains at least 1.0% by weight sizing material. 

4. The process of claim 2 wherein said pulp is resin 
and alum sized. 

5. The process of claim 2 wherein said wood pulp is 
sized with stearic acid anhydride. 

6. The process of claim 2 wherein said wood pulp is 
sized with a stearic acid anhydride emulsion. 
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Patent No. 3,770,575 Dated November 6, 1973 

Inventor(s) Frank J. Ball 

It is certified that error appears in the above-identified patent 
and that said Letters Patent are hereby corrected as shown below: 

- 

Column 4, Table II, Pulp No. 7, the "0" following 
"Wheat Straw", should be in the column under -- Size on Oven 
Dry Pulp, % --. 

Claim 4, line , "resin" should read -- rosin --. 

- Signed and sealed this 9th day of April 1974. 
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