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This invention relates to processes of removing 
from fibrous materials of vegetable origin, Such 
as cotton, linen, hemp, jute, kapok and the like, 
mineral oils with which these materials have been 
contaminated. 

In cotton mills, for example, a certain amount 
of cotton becomes contaminated with oil or lu 
bricants during the spinning, weaving and other 
processing of the same, and this cotton must be 
discarded because it cannot be properly bleached, 
cleaned, dyed or fiame-proofed. This cotton is 
commonly referred to as "cotton mill sweeps' or 
"oily card.' Such mineral hydrocarbons that 
Commonly contaminate fibers during the various 
operations on the Sane, are the usual Spindle oils, 
lubricating oils and oils picked up by the vege 
table fibers through processing or use, and are 
mostly unsaponifiable and hard to remove by any 
of the well known washing operations. 
These cotton mill sweeps or oily card are ordi 

narily sold at a low price for the reason that here 
tofore it has been impossible to remove the min 
eral oils or greases fron these cotton fibers, ex 
cept by volatile solvent extraction, which is a 
hazardous operation, and the cost of which is 
prohibitive, or by a dry absorption process of 
incorporating finely ground china clay, talc or 
Similar material, with the cotton in a tumbler 
mill, and then dusting out the exceSS of this ma 
terial from the cotton, together with variable 
amounts of oil which has been absorbed by the 
material. This latter method is not sufficiently 
effective in removing mineral oils and has, there 
fore, not been found commercially practicable. 
The tonnage available of this oily vegetable : 

fibrous material, coin posed as it is of long and 
short vegetable fibers, is of Such magnitude as 
to be of commercial interest providing the min 
eral hydrocarbon can be partly or wholly eco 
nomically removed, leaving the fibers in a state 
suitable as a basefibrous material for other manu 
facturing purposes. 
One of the objects of this invention is to pro 

vide an improved proceSS for the removal of min 
eral oil contamination from vegetable fibers or 
fibrous materials, by means of which minerai oil 
can be very effectively and economically removed 
by volatilizing the same at high temperatures 
without damaging the fibrous materials. 
Another object of this invention is to provide 

a process by means of which mineral oil can 
be removed by volatilization from the fibers, and 
in which water is used to prevent damage to 
the vegetable fibers while they are exposed to 
temperatures at which the mineral oil can be 
Wolatilized. 
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A further object of this invention is to pro 

vide a process by means of which mineral oils 
can be removed from vegetable fibers during the 
proceSS of rendering the fibers flame-resistant. 

Cother objects and advantages of this inven 
tion will appear from the following description 
and claims. 
According to any invention, the vegetable fibers 

C0;ntarninated with mineral oil are first thorough 
ly SGaked in Water which may, if desired, con 
tain in Solution materials which will render the 
fiberS flame-resistant. After this soaking, excess 
hoisture is removed from the fibers and they 
are then subjected to currents of air heated to 
temperatures considerably above the boiling point 
of water, which temperatures are sufficiently high 
to Volatilize the mineral oil deposits on the fibers. 
I have found that when Such high temperature 
aii is passed into contact with the vegetable fibers, 
most of the mineral oils contaminating the fibers 
are volatilized and can thus be carried away 
with the currents of air used for drying. The 
teiaperature of this drying air, which is high 
enough to Volatilize mineral oils is also high 
enough, So that it would when acting on rela 
tively dry fibers, result in serious damage to the 
fibers gy Scorching, or charring the same, but 
when the fibers are wet with water, I have found 
that no darnage results, even if the air used 
for Volatilizing the mineral oils is as high as 
160 degrees C. The fibers must, of course, be 
Subjected to such high temperature only when 
they are wet and before sufficient moisture is re 
moved from them to permit damage of the same 
by the high temperature air or other gas. 
My process may be carried out by means of any 

Suitable or desired apparatus and I have illus 
tirated, by Way of example, one type of apparatus 
which may be employed for this purpose. 
In the accompanying dirayings: 
Fig. 1 is a Sectional elevation of part of the ap 

paratus which may be used in connection with 
the carrying out of the process, embodying this 
invention, and 

Fig. 1a shows the other part of the apparatus. 
In Fig. 1, there is shown a portion of a tank or 

elongated trough 5 for water or aqueous solution, 
and this trough includes a stationary screen 6 
arranged above the bottom thereof. 
The Vegetable fibers contaminated with oil are 

usually received in bales, and the compacted mass 
of the fibers may be broken up or loosened in 
any Suitable or usual nanner (not shown) be 
fore they are supplied to the receiving end of the 
trough 5 containing water or a water solution of 
a material which when applied to or absorbed by 
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the films, makes them flame-resistant. The 
aqueous bath in the tank 5 may also contain a 
Suitable surface depreSSaint and is preferably held 
at temperatures between 45 degrees C. and 65 de 
grees C. to ensure a thorough wetting out of 
the fibers. 

ihe loosened mass of fibrous material is fed 
lengthwise of the trough by means of a plurality 
of paddles 7 which also submerge the material 
in the Water or aqueous solution in the tank. 
These paddle wheels rotate in such a direction 
as to feed the fibrous material to the right in 
the drawing, as indicated by the arrow, toward 
the discharge end of the tank S. At the dis 
charge end the screen 6 slopes upwardly, as in 
dicated at 8, and suitable means are provided for 
reinowing the saturated fibrous material from 
the tank, such for example, as a rake 9 mounted 
on a crank Which rotates in a counterclock 
Wise direction so as to move the rake while in 
contact. With the fibrous material to the right in 
Fig. 1. 
The rake feeds the fibrous material between 

a pair of Squeezing roilers 2 which remove ex 
cess moisture from the same. These rollers 2 
are preferably adjusted so that the fibers dis 
charged from the Same will contain approxi 
mately from 45% to 55% of water, based on the 
dry weight of the fibrous material. The pressing 
rollers f2 discharge the fibrous material to a 
conveyor 4 which conducts the same to a fan 
or blower 5 or other Suitable means for con 
veying the wet fibrous material to an evapora 
tor. The fan, in the construction shown, dis 
charges the fibrous material through the tube 6 
Which enters an end wall i of a drier or evapora 
tor. A dryer or evaporator of any suitable or 
desired type may be employed, that shown in the 
construction illustrated being entirely enclosed 
in a housing 20 which includes the end wall il. 
The evaporation of water and solvent prefer 

ably takes place in a number of stages, three 
stages being shown in the construction illus 
trated, in which the evaporator or dryer is divided 
by means of Substantially horizontally extend 
ing partitions 2 and 22 into three different 
Compartments arranged one above the other in 
which the three stages of evaporation take place, 
and each of these compartments contains suit 
able conveying means for passing the fibrous ma 
terial through the same. In the first stage of 
evaporation which is carried on in the upper com 
partment 23, a conveyor 25 is provided which 
Conducts the material from the left end of the 
housing to the right end thereof, and discharges 
the same on an inclined plate or chute 27, Fig. 1d. 
which conducts the material through an opening 
28 in the partition 2. The material then passes 
On a conveyor 30 located in a second compart 
ment 3 between the partitions 2 and 22, and 
this conveyor drops the fibrous material on an 
Other inclined plate 3A at the left end of the 
housing, Fig. 1, which carries the material past, 
the end of the partition 22 to a third conveyor 
35 arranged in the lowest compartment 36. The 
housing 20 has an end Wall 38 with an opening 
39 therein through which the conveyor 35 passes 
to discharge the material from the apparatus. 
The apparatus shown is provided with three 

heaters. The first heater 40 is arranged in an 
air passage 4 . This heater may comprise a Series 
of steam pipes or any other means for elevating 
the temperature of the air flowing past the same 
to the desired degree. This paSSage 4 receives 
air from a fan or blower 42 and the heated air 
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4. 
is discharged through an upright duct 43 leading 
to the upper compartment or stage 24 of the 
evaporator. The air in this compartment may 
vary between 120 degrees C. to 160° C. and 
this air is passed through the layer or maSS of 
fibrous material carried by the upper conveyor 
25. All of the conveyors 25, 3) and 35 are in the 
form of belts through which air may readily be 
passed, for example, by the provision of the large 
number of perforations in the conveyor belts, or 
if desired, the belts may be made of Suitable metal 
Screening or Woven material with large interstices 
between then through Which the drying Or evapo 
rating air may paSS. 
In the construction shown for this purpose, 

the duct 43 discharges the air into the upper 
portion of the compartment 24, and the heated 
air is drawn through the layer of the fibrous na 
terial on the conveyor 23 in any Suitable manner. 
For example, an air exhaust System may be pro 
vided including an exhaust fan or blower 45, Fig. 
ict, which discharges air from the evaporator or 
dryer and Which receives air froin the evaporator 
or dryer through a main duct 43 having a plu 
rality of branch ducts which have their air 
receiving openings arranged between the runs on 
the conveyor belts. For example, air is With 
drawn from the first stage of the evaporating 
process in the compartment 24 by means of in 
take ducts i8 arranged between the runs of the 
belt 25 and, if desired, an additional duct 49 
Inay be provided for Withdrawing air from the 
discharge end of the compartment 24. Conse 
quently, the drying air at a relatively high tem 
perature above the boiling point of water is ad 
mitted to the compartment 26 above the upper 
run of the conveyor 25 and passes through the 
mass of fibrous material deposited on the upper 
run of this conveyor, and then enters the air re 
ceiving openings 48 of the Suction or exhaust Sys 
tem, and the additional duct 9, from where it is 
discharged through the main duct 66 to the ex 
haust, fan 45. Any other means for Withdrawing 
air and vapors from the evaporator housing and 
for supplying hot air thereto may, of course, be 
employed, if desired. 
The heated air which is discharged into the 

second compartment 3A of the evaporator is at 
a materially lower temperature, preferably be 
tween 90 degrees C. and 120 degrees C. This air 
is supplied to the second compartment by means 
of a blower 50, Fig. 1d, and passes a heater 5 
arranged in a duct 52 which terminates in the 
upper portion of the Second compartment 3. 
The exhaust system which removes air from the 
first stage may be used for removing air and 
vapor from the second compartment or stage, 
and for this purpose, the ducts 46 may be pro 
vided with additional inlet openings 53, which 
extend between the two runs of the second con 
veyor 30. The drying operation in the Second 
compartment is consequently very similar to that 
in the first compartment except that it carried 
on at a lower temperature, due to the fact that 
considerable moisture has been withdrawn from 
the fibrous material in the first stage or com 
partment. 
The third compartment 36 receives air from 

the blower 60, Fig. 1a, which discharges air to a 
heater 6 and then into a duct 62. This duct 
discharges the heated air into the upper por 
tion of the third compartment 36, and the air 
is withdrawn from the third compartment by 
the suction or exhaust System through air in 
takes 64 located between the runs of the con 
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veyor 36. Since the fibrous material in the third 
compartment is relatively dry, the temperature 
of the air therein should not be materially above 
90 degrees C. 
Any other apparatus may, of course, be en 

ployed for subjecting the fibrous material While 
wet to temperatures sufficient to cause volatiliza 
tion of the hydrocarbon oils which contaminate 
the fibrous material and, if desired, air dis 
charged from any Zone or stage of the appa 
ratus may be reheated and re-circulated to ab 
Sorb more water and oil vapors. 

In the carrying out of my process in the ap 
paratus illustrated, fibrous material, while Con 
taining a relatively large quantity of moisture 
is subjected to high temperatures in the first 
stage, which temperatures, if acting On dry, 
vegetable fibrous material would produce char'- 
ring or scorching of the same, and render the 
same of little value. However, because of the 
presence of water in the fibrous material, these 
high temperatures have been found not to cause 
any deterioration or damage to the fibrous ma 
terial, and the mineral oil in or on the material 
becomes volatilized and the vapors, together With 
water vapor, is discharged through the exhaust 
System. In the second stage, Some additional 
mineral oil is volatilized and a large amount of 
water is removed from the fibrous material, and 
in the third stage, the fibrous material is dried 
to remove additional moisture therefrom. The 
fibrous material may be discharged from the 
third stage containing any desired amount of 
moisture, about 10% based on the bone-dry 
weight of the vegetable fibrous material usually 
being desired. 

It is generally desirable to treat Vegetable fibers 
for the purpose of rendering them flame-proof 
or fire-resistant, and the process of flame-proof 
ing material may be carried on simultaneously 
with the removal of the mineral oils therefrom. 
Consequently, the water in the tank 5 in which 
the fibrous material is Wetted may have, in SO 
lution, the materials desired to flame-proof the 
fibrous material. Boric acid and borax, or any 
of the other water-soluble, inorganic flame 
proofing materials, such as borax and ammo 
nium phosphate, ammonium Sulphate, ammo 
nium sulphamine, or others, may be used for this 
purp0Se. 

solved in the water also increase to a consider 
able extent the ability of the fibrous material to 
withstand the high temperatures to which they 
are subjected in stages and 2 of the apparatus 
to volatilize the mineral oils. Consequently, by 
dissolving flame-proofing materials in the water 
in the tank 5, the cotton or other fibrous mate 
rial may be flame-proofed as well as freed of 
mineral oil contamination in the same process. 
When cotton contaminated. With mineral oil is 
passed through the usual hot solution of borax 
and boric acid, or any of the other soluble, in 
organic, lame-proofing materials, the mineral 
oil on the cotton is emulsified into a water-in 
oil colloid. This fine dispersion of the oil ex 
poses more oil surface to the heat during the re 
sulting drying operation and thus facilitates the 
separation of oil in volatile form. 

It is, of course, necessary that the fibrous ma 
terial be subjected to temperatures above the 
boiling point of Water only during the time that 
the fibers have sufficient moisture adhering 
thereto to prevent damage to the fibers by the 
hot air or gas. When my improved process is 

These flame-proofing materials dis 
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Scribed, the fibrous material enters the first stage 
or Zone containing approximately from 45% to 
55% water, based on the dry weight of the fibers. 
When exposed to temperatures of between 120 
degrees C. to 160 degrees. C., the fibers remain 
in the first Zone for approximately ten minutes. 
So that when the fibers are discharged from the 
first Zone, they will contain approximately 30% 
Water. Since the temperature in the first Zone 
is above the volatile temperature of the mineral 
hydrocarbons with which Such fibers are com 
monly contaminated, as well as above the boil 
ing point of water, volatile oils pass off as va 
por and in a Stearin Vapor phase, and the vapors 
are swept out of the drying chamber by the air 
Currents. In the second Zone, the fibers While 
exposed to tenperatures of between 90 degrees 
C. to 120 degrees C. remain in this zone for about 
ten minutes and their moisture content is re 

In this second 
ZOne, more oil is Volatilized and this vapor to 
gether with Water vapor is discharged from this 
Zone. In this stage, any aqueous inorganic 
flame-proofing compound in the solution is con 
centrated to a point of crystallization, the crys 
tals forming Within and around the vegetable 
fibers, and in or on the fibrous space formerly 
Occupied by the volatilized oil. The final drying 
of the fibers in the third Zone also takes place 
in about ten minutes, and the fibers leave the 
apparatus at the end of the third Zone with the 
moisture content of about 7% to 10%. 
The time required for each zone may, of 

course, be varied in accordance with variations 
in temperature and if the process is carried on 
in an apparatus having only two zones, one for 
volatilization of mineral oils and water, and 
the other for drying the fibrous material, the 
time of eXposure of the fibrous material to the 
high temperatures may be varied considerably. 
When using apparatus of different types from 
the one shown in the drawings, the time during 
which the fibrous material can be safely ex 
posed to high temperatures can be readily de 
termined by passing samples of the fibrous ma 
terial through the apparatus to determine the 
maximum time during which the fibrous ma 
terial can be exposed to high temperatures with 
out Scorching or damaging the same. 
My proceSS is particularly desirable for use in 

Connection. With the simultaneous flaine-proofing 
of the fibers and the removal of hydrocarbon oils 
therefron, since both operations are carried on 
simultaneously, it being merely necessary to raise 
the temperatures in the first two zones suffi 
ciently to volatilize hydrocarbon oils. 

It will be understood that various changes in 
the details, materials, and arrangements of parts 
Which have been herein described and illus 
trated in order to explain the nature of the in 
vention, may be made by those sixilled in the art 
within the principle and scope of the invention, 
aS eXpressed in the appended cairns. 
I claim as my invention: 
1. A process of renowing mineral oil from 

vegetable fibers contaminated therewith which 
includes the steps of Subjecting the fibrous ma 
terial while the same contains at least 45% of 
water based on the dry weight of the fibers, to 
currents of air heated to temperatures between 
120 degrees C. and 160 degrees C. to volatilize 
mineral oil and some of the water of the fibrous 
material, said treatment being continued until 
the water content of the fibrous material is ap 

carried out in connection. With the apparatus de- 5 proximately 30%, then subjecting the fibrous 
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material to air currents heated to approximately 
90 degrees C. to 120 degrees C. until the water 
content of the fibrous material is reduced to 
about 15%, and then further drying the fibrous 
materia at temperatures Well below the boiling 
point of Water to reduce the moisture content 
thereof. 

2. A process of reinoving mineral oil from 
vegetable fibers contaminated therewith which 
includes the steps of Soaking the fibers in an 
aqueous medium, renoving from the fibers ex 
ceSS aqueous medium until the fibrous material 
contains not more than 55% of water based on 
the dry weight of the fibers, subjecting the wet 
fibers to currents of air heated to temperatures 
between i20 degrees C. to 160 degrees C. for a 
period of approximately ten minutes, to volatilize 
mineral oil and to evaporate SOre Of the Water 
in the fibrous material, then subjecting the 
fibrouis material to temperatures between 90 de 
grees C. and 120 degrees C. for a period of ten 
minutes to renowe further mineral oil and 
water therefrom, and then subjecting the fibers 
to lower teiperatures to reduce the Water con 
tent thereof to the point desired. 

3. A process of removing mineral oil from vege 
table fibers contaminated therewith, which in 
cludes the steps of Soaking the fibers in an aqueous 
medium, leinoving from the fibers exceSS aqueous 
medium so that the fibers retain approximately 
from 45% to 55% of Said medium based on the 
dry weight of said fibers, volatilizing most of 
said mineral oil by subjecting the fibei's to cur 
rents of air heated to a temperature in excess 
of 120° C. and not exceeding i80° C., and then 
evaporating additional mineral oil and Water 
from the fibers by subjecting them to currents of 
air heated to temperatures between 90° C. and 
120° C. 

4. A process of Siriultaneously removing 
mineral oil from vegetable fibers and rendering 
the fibers flame resistant by precipitating a 
flame-resistant material upon them, which 
method includes subjecting the fibers to an 
aqueous Solution of Said flame-resistant ma 
terial, removing excess water from the fibrous 
material so that the water retained by the fibers 
is approximately 45% to 55% by weight of the 
dry weight of the fibers, subjecting the fibers to 
moving currents of air heated to a temperature 
of from 120° C. to 160° C. to vaporize and remove 
the oil and water until the moisture content of 
the fibrous material is reduced to about 30%, and 
thereafter Subjecting the fibers to moving cur 
rents of air at a lower temperature to further 
reduce the moisture content of the fibers to ap 
proximately 7%-10%. 

5. A process according to claim 4 in which the 
flame-resistant material in said adueous Solution 
is borax and boric acid. 

6. A process of simultaneously removing 
mineral oil from vegetable fibers and rendering 
the fibers flame resistant by precipitating a 
fiame-resistant material upon them, which 
method includes the steps of Subjecting the 
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8 
fibrous material to an aqueous solution of said 
flame-resistant material, Subjecting the fibrous 
material, while it contains at least 45% of water 
based on the dry weight of the fibers, to currents 
of air heated to a temperature between 120° C. 
and 160° C. to vaporize and remove the oil and 
water until the moisture content of the fibrous 
material is reduced to approximately 30%, then 
subjecting the fibrous material to air currents 
heated to approximately 90° C. to 120° C. until 
the Water content of the fibrous material is re 
duced to about 15% and then further drying the 
fibrous material at temperatures well below the 
boiling point of water to reduce the moisture 
content thereof to the final value desired. 

7. A process according to claim 6 in which the 
flame-resistant material in said aqueous Solution 
is borax and boric-acid. 

8. A process of removing mineral oil from Wege 
table fibers contaminated therewith, which in 
ciudes the steps of soaking the fibel's in aqueous 
medium, removing from the fibers excess aqueous 
solution so that the fibers retain approximately 
from 45% to 55% of said solution based on the 
dry weight of said fibers, subjecting the fibers to 
moving currents of air heated to a temperature 
fron approximately 120° C. to 160° C. for a pe 
riod of approximately ten minutes, and continu 
ously withdrawing from the fibers the vapors of 
said mineral oil and Water. 

9. A process of renowing mineral oil from Wege 
table fibers contaminated therewith, which in 
cludes the steps of soaking the fibers in an aque 
ous medium, removing from the fibers eXCeSS 
aqueous solution so that the fibers retain approxi 
mately from 45% to 55% of Said Solution based 
on the dry weight of said fibers, subjecting the 
fibers to moving currents of air heated to a tem 
perature from approximately 120° C. to 160° C. 
until the Water in the fibrous mass is reduced to 
about 30%, and continuously withdrawing from 
said fibers the vapors of Said mineral oil and 
Water. 

10. A process according to claim 9 and in which 
the fibers are then subjected to air at a lower 
temperature to remove additional moisture from 
the fiberS. 
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