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This invention relates to the recovery of oils,
fats, fatty acids, and similar fatty materials from
emulsions and particularly to the recovery of
“wool grease and its constituents from wool steep-
ing and scouring liquors. .

It has been known in the past that fatty aque-
ous emulsions could be treated by froth flotation
to recover the values therefrom and such a proc-
ess is described in the U. S. Patent No. 1,505,944.
A process of recovering the fatty constituents of
emulsions by froth flotation in which improved
results are obtained by means of & froth reduc-
ing substance is described in the copending ap-
plication for U. S. Letters Patent of R. B. Booth,
Serial No. 373,937, filed January 10, 1941. It is
also known that fatty substances can be recov-
ered from emulsions by the use of centrifuges.
While all these prior art processes have been
found to be useful in recovering values from
fatty emuilsions, they all possess the disadvantage
that varying percentages of the fatty values re-
main in the . tailing liquors and are passed to
waste.

Our invention is particularly suitable for the
recovery of wool grease from wool scouring liq-
uors, and this appears to be one of its important
commercial uses.

In the centrifuge methods the recoveries have
been uniformly unsatisfactory in that liquors
containing only relatively high percentages of
wool grease could be .treated successfully and
usually resulted in the production of tailings con-
taining about 0.5% or more of wool grease. Simi-
larly while the flotation processes in some in-
stances, and particularly when froth controlling
substances are used, result in improved results
over the centrifuge processes, they nevertheless
result in the production of tailing liquors con-
taining 0.20% or more of wool grease.

In wool treating processes the dessuint liquors
usually contain less than 1% wool grease and
the scouring liquors contain higher amounts of
wool- grease. In the prior art process the wool

grease from the dessuint liquors was frequently

not recovered and hence was a total loss.

The scouring liquors from wool washing proc-
esses are usually discharged at a temperature of
about 120° F., and these hot liquors contain most
of the wool grease from the wool which may be
" as high as 3%. When these liquors are subjected
to a centrifuging process, which is standard pro-
cedure, the percentages of wool grease in the
liquors are frequently only reduced to about 1%,
that is to say, at least 33% of the wool grease is

lost in the tailings from the centrifuge. When
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the scouring liquors containing a high percen-
tage of wool grease (2 to 3%) are subjected to
a froth flotation, even according to the improved
process of the previously identified copending
application of R. B. Booth, in the presence of a -
substance such as kerosene, the recoverles are
somewhat better than those obtained by the cen-
trifuge process, but still produce tailing liquors
containing 0.20% or more of wool grease.

Accordingly, there remained a definite need
for a recovery process which is capable of re-
covering a major portion of the oils, fats and
grease which previously have been lost. It is,
therefore, the principal object of the present
invention to develop such a process which is not
subject to the limitations of the prior art. In
addition, it is also desirable to develop such a
process which is simple, inexpensive to operate
and requires little or no additional apparatus.

Surprisingly, it has now been found that the
desired objects of the present invention may be
readily and simply accomplished by treating the
liquors with a grease-liberating agent. This may
be done either prior to or during a froth flota-
tion operation,

While it is not necessarily a limitation on the
invention, it is thought that the excessive losses
in the prior art process have been due to a large
portion of the wool grease being held in the con-
tinuous phase of an oil-water emulsion. It has
been found that the use of any agent capable
of converting the wool grease to the discontinuous
phase before or during flotation will accomplish
the desired object. Such agents are referred to
in the instant specification as “liberating agents.”

In carrying out the process in accordance with
the present invention, emulsions, such as for ex-
ample liquors containing wool grease, are treated
with liberating agents and the liquors subjected
to a froth flotation operation to recover the wool
grease constituents. As liberating agents any
liquid, solid, er gas may be used which causes
or aids the separation of the wool grease con-
stituents from the containing lquors. Prefer-
ably, the liquors are cracked with a mineral acid
and the wool grease constituents concentrated

- by flotation treatment.

While any of the various mineral acids such
as hydrochlorie, sulfuric and the like may be
employed, sulfuric acid, because of its efficient
liberating action, availability and cheapness, is
the preferred mineral acid. The amount of acid

" required varies with the nature of the liquor to
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be treated and the grease content thereof so that
no specific amounts can be set out. which are




. applicable to all cases. When using sulfuric a.cld
amounts ranging from about 5 to 25 pounds per
ton of liquor to be treated were found to give
satisfactory results,

The process is: applicable to the treatment of

any of the various liquors or combinations -of:

liquors obtained in the steeping and washing and

scouring of wool or recovery of wool grease. Such
liquors include . dessuint liquors, washing and

scouring liquors, concentrate and/or  tailing
liquors from wool grease recovery processes such
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as centrifuging, aeration, flotation, wool-grease~ -

containing liquors partially or incompletely
cracked by the use of acids, other suspensions,
solutions, emulsions, and liquors containing wool
grease or “its’constituents as well as mixtures
‘of combinations of such liquors.” Such liquors
may be relatively rich or dilute in wool grease
depending on their previous treatment.

The operations may be conducted at tempera-
tures ranging from room temperatures or lower
up to the temperature at which scouring is car-
ried out or higher. Operations, especially flota-
tion, at lower temperatures, have the advantage
that tailings of lower wool grease content are
frequently obtained. On the other hand, it is an
advantage that the scouring liquors of relatively
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and ‘then. subjected to-the liberation operation
and treated by flotation to recover the products
of the liberation operation. Thus, improved re-
coveries of the wool grease constituents of the:
Hquors are-effected.  In- either batch .or con-
tinuous operations, one or more flotation ma-
chines arranged in parallel or in series provide

& very convenient apparatus for conducting the

entire recovery operation, thus improving the

‘mechanical efficiency of the recovery process by

eliminating the use of several different types of .
apparatus. - The Fagergren type flotation ap-
paratus, well known_in mineral flotation art, is -
well suited for carrying out the process. How-
ever, the process is not. limited by the type or .
form of the equipment employed.

It will be apparent that the great advantages

" of the present process are in its simplicity and

high temperatures may also be processed, in which

cases it is not necessary that the liquors be cooled. ’

In many cases when the flotation is“carried out
at the higher temperatures the comparatively
small wool - greases losses are compensated for
by the saving in time and eﬂ’ort required in cool—
ing the liquors.

It is customary to operate flotation processes
using a series of machines and such a process
may be employed in the present invention. In

' .many cases. the use of a series of machines will
result in higher over-all recoveries. The tailings ,
may be passed.from one machine to-another in

either a diluted or undiluted condition and sub-
Jected to further treatment to recover additional
wool - grease values. The ‘dilution of the liquors
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flexibility. The essential features are; the lib-
eration of grease from the continuous phase of
the emulsion; the recovery of the liberated grease
by froth flotation; and the control of the ex-
cessive frothing by the use of the petroleum hy--
drocarbon distillants. The other features of the

‘Process may be widely varied. “For example, the

process is not limited to any particular liquors.
It is applicable both to untreated liquors and

those which' have been  processed according to.
earlier known procedures. The process may- be
conducted over a wide range of temperatures.

‘The:amounts and quantities of reagents used are

not particularly critical. : The process may be

" carried out in a variety of standard apparatus, -

. although th_e use of froth ﬂotation machines is: -

preferred.
In the use of the vanous types of flotation
machines, a simple and highly eficient apparatus

. 1s provided for conducting the liberation and re- -
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covery processes. Such equipment is very flexi-
ble and may be. readily adapted to batch or con-
tinuous ‘ operations or may be used with other
types of apparatus. Thus, it is ‘possible to con--

. duct the hberatxon and recovery process.in one

and additional further quantities of reagents

usually result in improved results because it ap-
pears that the dilution sometimes aids in break-
ing the emulsion and at the same time reduces
the temperature of the solution. . The liberating

.- operation may be.conducted prior to and/or dur-

ing the flotation process. Also, the liberation-
flotation process may be carried out simulta-
neously in one and the same flotation machine
or in stages in a series of such machines. '
Unfortunately, however, when ordinary meth-

- ods of froth flotation are applied to wool grease

liquors such as those with which the present
invention is concerned, it is found that they pos-
sess g very marked tendency to overfroth. This
has two. difficulties. - The .process is difficult to
handle and produces a froth concentrate in which
the grease is in too diluted a form. As was point-
ed out in the previously identified copending ap-
‘plication. of R. B. Booth, this tendency to over-
froth can be overcome by the use of petroleum
distillates such as gasoline, kerosene, light fuel
_oil and the like. Oils of this class having the
specific gravity of .from about 30-80° Bé. have
been used satisfactorily. Amounts required vary
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(1)

.and- the same- apparatus and- thus improve the

over-all mechanical efficiency. of the process or
to. entirely divorce -the liberation and flotation
processes from each other, as desired. It is fur- -
ther possible to treat a liquor first by flotation

-and then by the liberation-flotation method or

first' to treat by the liberation method followed
by the flotation process to recover the liberated
values. It is immediately apparent that the type :
of product resulting from ‘such treatment can
be varied within limits as may be desired by the
operator;. for example, by the use of this process, -
it is possible to recover a large portion of wool
grease content of a liquor as neutral wool grease
by first applying flotation and then further in-
creasing the recovery of the wool grease con-
stituents . by applying the liberation-flotation
treatment to.the tailings produced by the first
flotation treatment.:

The following examples illustrate the opera-

" tiveness of this process.. It.is to be understood,

a5

from-1 to 2 pounds per ton of liquor to be treated -

- up to about 10 pounds per ton. The exact amount
. required depends somewhat upon.the charac-
- teristics of the liquor to be treated.

The grease containing liquors may be partially
stripped -of their wool grease content by various
methods (e. g., centrifuging, aeration, flotation)

70
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however, that the invention is not to be limited
to the details set forth in:the examples

E:mmple 1

‘About 54. 5% of the wool grease content of a
mixture of dessuint and scouring liquors was re-
covered by a froth flotation treatment at 120° C.
in a Fagergren flotation machine, - The flotation
was carried out in the presence of about 3.6 Ib.
per ton of kerosene, The resulting flotation tail-
ings, 2600 cc. in volume and containing 0.45%
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In addition to the many advantages pointed
out in the specification heretofore, the process
of this invention very greatly aids in the solu-

wool grease, were treated in the flotation ma-
chine simultaneously with about 15.6 lbs. per
ton of sulfuric acid and about 3.1 lbs. per ton
of kerosene. Flotation was then continued for
four minutes longer and the final tailing, 2180
cc. in volume, contained only about 0.13% wool
grease, representing a recovery of about 71%
of the wool grease in the tailings from the first
flotation.
Example 2

A similar test was conducted on the flotation
tailings at room temperature (20°-25° C.). The
tailings, containing 0.45% wool grease, were
treated in the fiotation cell first with about 15.6
1bs. per ton sulfuric acid and then with about 4.6
1bs. per ton of kerosene. The resulting tailing
contained 0.07% wool grease., ~About 84.4% of
the wool grease in the feed to the cracking-
flotation operation was recovered.

Ezxample 3

A similar test was conducted on these tailings
at room temperature, using about 15.6 lbs. per
ton of sulfuric acid and 8.0 lbs. per ton of gaso-
line, The final tailing contained 0.09% wool
grease. The recovery of wool grease from the
original tailing liquors was about 80%.

Ezample 4

2600 cc. of a mixture of dessuint and scouring
liquors containing 1.36% wool grease Wwere
cracked in a Fagergren flotation machine with
about 22.6 1bs. per ton of sulfuric acid. Simul-
taneously, about 9.2 1bs. per ton of kerosene were
added to the liquors which were then subjected
to flotation for six minutes. The resulting tail-
ing contained 0.04% wool grease and was 1840
ce. in volume, About 97% of the wool grease con-
tent of the mixture of liquors was recovered.

In the foregoing examples sulfuric acid was
used as the liberating agent, it should be under-
stood however that the invention is not strictly
limited thereto, as similar results are obtained
using the various liberating agents mentioned in
the specification. Similar results are also ob-
tained when emulsions other than wool steeping
or wool washing liquors are employed.

In the specification and claims the term “wool
grease” has been used generally to cover the fatty
constituents of wool which are removed by the
various treating processes to which wool is sub-
jected before it is available for use as a textile
material. Some of these fatty constituents are
often referred to as “wool fat,” and it should be
understood that the term “wool grease” is used
generally to cover all of the fattty constituents
of woo! which are removed.

tion of waste disposal problems.

3

In the past,
many waste solutions containing fat and par-

ticularly those from wool washing operations con.
taining substantial quantities of wool grease have
been passed to waste and present an acute sew-

age disposal problem,
10

These fat containing
liquors frequently  result in the production of

putrefaction products having foul odors and often
form unsightly scums on the surface of streams
into which they may be dumped. The tailing
liguors from the present processes contain such

low percentages of fat and have been so thor-

oughly aerated in the flotation process that they
may safely be passed into sewage systems or

streams without danger of contamination.
What we claim is:
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1. In a process of recovering wool grease values
from wool steeping and wool washing liquors con-

taining emulsified wool grease and which over-
froth when subjected to froth flotation, the steps
of treating the emulsion-containing liquors with
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a sufficient amount of a strong mineral acid to

liberate substantially all the emulsified wool

grease, subjecting the acid-treated liquors

to

froth flotation in the presence of a petroleum
distillate having a specific gravity of about
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30-90° Bé. and present in amounts sufficient to

prevent overfrothing but insufficient to dissolve
a substantial amount of the wool grease, collect-
ing the resultant froth concentrate and isolating

the wool grease therefrom.

2. A process according to claim 1 characterized

in that the mineral acid is sulfuric acid used in
amounts of from about five to twenty-five pounds

per ton of liquor treated.

3. A process according to claim 1 characterized
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in that the petroleum distillate is selected from

the  group consisting of kerosene and gasoline
used in amounts of from about two to ten pounds

per ton of liquor to be treated.

4. A process according to claim 1 characterized
45 in that the acid-treatment is carried out in the

flotation cell.

5. A process according to claim 1 characterized
in that the liquors are subjected to froth flota-
tion in the presence of the petroleum distillate

60 pefore being acid treated, whereby a portion of
the wool grease is concentrated in the froth and

collected before the liquors are acid-treated.
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