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This invention relates to the recovery of the
hard wax found in the filter residues which are
obtained in extracting sugar cane and aims to
improve a method for recovering from such resi-
dues high yields of a hard wax which is an ac~
ceptable substitute for carnauba wax.

In my Patent No. 2,391,893 of January 1, 1946,
¥ have disclosed g rapid and economical one-step
method for recovering such hard wax from
filter press residues of sugar cane, by extract-
ing the residues with suitable solvents at elevated
temperatures, in a ratio of not less than four
parts of solvents to one part of residue (the
ratio based on the dry weight of the residue) and
separating from the extract, by means of chill-
ing, that portion of extracted matter which con-
sists of the hard wax, while the simultaneously
extraeted fatty constituents of the filter residue
remain in solution.

The object of the present invention is an im-
provement in the process of extracting the said
hard wax and this improvement is based on the
discovery that the amount of solvent, necessary
for the extraction of a given quantity of filter
residue, can be materially reduced if the latter,
prior to the extraction, is compressed and dried
so as to form coherent masses which substan-
tially retain their coherency throughout the sub-
sequent procedures. I found that, affer com-
pressing and drying the filter residue in this
manner;, whereby its apparent density (com-
pared in the dry state) is approximately doubled,
only about one-fourth of the previously required
amount of solvent is needed, without impairing
the efficiency of the extraction and that the
amount of solvent remaining absorbed in the ex-~
tracted residue is similarly reduced. In my pre-
ferred procedure, the residue is compressed into
rods of a diameter of about one-quarter of one
inch. Upon leaving the extrusion press, these
rods may break into segments of various lengths.
I wish to emphasize, however, that it is the step
of compressing alone which permits the subse-
quent saving on solvent, irrespective of the
form and, within cerfain limits, irrespective of
the size which the particles may attain thereby.
The results will be the same if the material is
compressed into particles having hexagonal cross
sections or into bars having a width of, say, up
to one-half of one inch.

It is the more surprising that the increased
density does not impair the extraction since it
is. ordinarily thought that a more finely divided
material is extracted more easily; an assumption
which I found not o be true in this case.
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Several important procedural changes become
possible in consequence of this discavery. The
filter residue or mud (as it is frequently called),
leaves the Slter presses at the cane sugar miils
with a moisture-content of about 70 per cent and
is rather bulky for this reason. Inasmuch as it
contains, besides other growth supporting sub-
stances, small amounts of sugar, it constitutes an
effectual medium for bacterial propagation and,
for this reason; cannot be stored for any length
of time without deteriorating. But if the mud is
compressed into: coherent particulate form and
dried thereafter, its weight and bulk are not only
reduced to less than half but it may now safely
be stored for any length of time.

Whenever wax is to be extracted from moist
filter residue, in view of the rapid deterioration
and putrefaction of the undried material, the
extraction must be carried out concurrently with
the cane sugar campaign of the sugar mills from
which the mud is obtained. It is significant that
the drying of the mud renders the exftraction
process independent of the time of harvesting
and erushing of the sugar cane and that it en-
ables a continuous operation of the extraction
facilities, provided & sufficient quantity of the
dried residue has been accumulated and stored.

Aside from the social factor of procuring
steady employment if the extraction of wax from
the dry mud is extended over the larger part of
the year with, perhaps, the only interruption of
switching the operators to the drying of the mud
during the relatively short cane sugar cam-
paign, the economic gains in the wake of the
aforementioned discovery are most noteworthy.
Since the capacity required of the extraction
equipment, for the production of a given quantity
of wax, will change in an inverse ratio with the
length of time during which the equipment can
be utilized, the possibility of spreading the pro-
duction over the entire year reduces the required
unit size to less than one-fourth if the originally
planned production volume is to be maintained,
or, conversely, increases more than four fold
the capacity of a unit which had been designed
for seasonal operation. It is important that this
reduction of the relative costs of installation per-
mits a decidedly more profitable use of capital
expenditures while a continuous operation tends
to reduce the costs of depreciation. In view of
the fact that the rmargin between gain and loss
in the extraction of sugar cane wax is neces-
sarily a narrow one, largely depending upon. the
degree of efficiency of operation and inasmuch as
solvent losses represent a major item in the pro-
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duction costs, the economical import of my dis-
covery is self-evident.

Referring to the drawing, in practicing my in-
vention a plant for the extraction of sugar cane
wax (which should, if possible, be centrally sit-
uated relative to a number of sugar mills sup-
plying the filter press residue), consists of two
main parts: a seasonally run drying installation
and a continuously operated extraction assembly.
At the sugar mills the cane is shredded and
crushed between rollers to extract the juice
which, at this stage, consists of 'a dark, opaque
liquid, carrying, besides other solids, part of the
wax from the canes in suspension. In order to
remove these suspended solids and to precipitate
colloidal matter which is present, the juice is
limed, heated, and, as a rule;:-clarified by sedi-
mentation in tanks from where the clear super-

natant liquid is drawn off. 'The final sediments
are concentrated in filter presses. These residues
leave the presses with a moisture content of about
60 to 70 per cent and are reduced, preferably at
the mills, to a moisture content of about 40 per
cent (which may easily be accomplished by means
of a dewaterer 12); not only in order to reduce
the mud in weight and volume prior to its trans-
fer to the extraction plant, but mainly because it
was found that a moisture content of roughly 40
per cent is required for compressing the mud into
coherent particles which are essential for the sub-
sequently claimed saving on solvent. A moisture
content within the range of, say. 35 to 45 per
cent will generally be found optimal for this
purpose, although a proper compressing will de-
pend upon a number of secondary factors, such
as the relative amount of sugar, gums, and other
constituents of the mud.which act as binders,
upon the type of equipment, the temperature;
pressure, etc. The operation may be performed
by means of a suitable extrusion press 13. The
resulting mud particles are then dried to & mois-
ture content of about two per cent, which may
be done either by means of a vacuum drier (4, or
with a blower type drier at atmospheric pres-
sure, whereby, however, temperatures above 185°
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waXx is separated from the solution by means of
a filter 23 and the solution is transferred to an
evaporator 24 in order to recover therefrom the
fatty constituents, which are collected in storage
25. Since this so-called soft fraction represents
about 30 to 45 per cent of the totally extracted
matter and since it consists in the main of glyc-
erides ‘of fatty acids, such :as’ palmitic, stearic
and oleic acid, of various sterols of the phytos-
terol class and of resin acids, pectins and chlo-
rophyll, the soft fraction provides a valuable by-
product. - The solvent which is evaporated in this
operation, after passing a condenser 26, is sent
to the solvent storage tank 16. Having freed, in
the meantime, in drier 27 the hard wax from the
remaining solvent (whereby the vapors. of the
latter are precipitated in condenser 28 and are
also recycled to storage tank 16), it is recovered,

'. depending upon the manner of drying; either in
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F. should be avoided in. order not to impair the -

wax and its subsequent extracting. ~ The material
is placed, after drying, in storing facilities 15
from- where adequate amounts are removed.as
needed for the extraction.

Having charged an.extractor (1 Wlth a glven
quantity of dry mud particles, about one and
one-half times its weight of a suitable solvent is
drawn from a solvent -storage tank 16 and the

mud is digested, at a temperature preferably ap-

broximating or approaching the boiling point of
the solvent, for a sufficient period of time to in-
sure .complete solution of the waxy and fatty
constituents of the mud. 'The solution is then
separated, by means of a filter 18 or any other
suitable means, and the mud transferred to an
evaporator 19, where it is freed, a$ completely
as possible, from the absorbed solvent; whereby
the vapors, after having been reduced to the lig-
uid stage in a condenser 20, are recycled to the
solvent storage tank '16. The remaining ex-
hausted. mud, collected.in storage bin 2f, may
be used for any suitable purpose, such as fuel,
fertilizer, oras a filler.

The solvent, containing the waxy and fatty
matter, has been transferred, in the meantime,
to a cooling tank 22. There it is chilled to about
15° C. whereby the so-called hard wax precipi-
tates in granular form while the extracted fatty

material remains in ‘solution. The precipitated
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form of the little granules at which it has been
precipitated in cooling tank 22, or in form:of a
melted product if dryer 27 is operated at a suffi<
ciently high temperature. A typical product;
taken from storage 29, analyzes as follows: melt-
ing point 75° to 78° C., acid number 25-30, sapon.-
ification number 50 to 60, 1od1ne number 30 to 35
acetyl number 10 to 15. :

Whereas the above description deals with batch
operations, it is obvious that a continuously ‘op-
erating extraction assembly will result in still
greater efficiency and in additional savings.

As disclosed in my co-pending application,
Serial No. 589,273, filed April 19, 1945, now Pat~
ent No. 2,430,012, among the solvenis which may
be used are acetone, methyl ethyl ketone, methyl.
isobutyl ketone, methyl amyl ketone, diisopropyl
ketone, and methyl; ethyl, propyl, butyl and amyl
acetates and propionates. Of the solvents, I pre-
fer to use those having boiling points not in ex~
cess of 120° C. since I find that the solvents hav-
ing a higher boiling .point are somewhat more
difficult to recover .from the wax, and that dis~-
coloration of the wax may ocecur with them un-
less great care is taken in the recovery operation.

For such subject matter as is common to my
copending application Serial No.. 589, 273, filed
April 19, 1945, I claim the benefit of that date

I claim:

.1 In the extractlon ‘of wax from sugar cane
mud by an organic wax Solvent, the improved.
step of preparing the mud for extractlon which
comprises compressing mud, dewatered to a
moisture content of 36 to 42 per cent by weight,
into rod-like, coherent masses, and drying. said
masses at a temperature below 150° F.,, whereby
the wax may be extracted with a fractlon of the
amount of solvent necessary.for the extraction of
dried mud not compressed in the said manner..

2. In the extraction of wax from sugar cane
mud by an organic ‘wax solvent, the improved
step of preparing the mud for extraction which
comprises dewatering the wet mud to a moisture
content between 36 to 42 per cent by weight, com-
pressing the mud into coherent masseés long in
one dimension and of a cross section in the short
dimension not above one-half of one inch, and
drying said masses ab a temperature below 150°
F. to a moisture content of about two per cent,
whereby the wax may be extracted with less
than 40 per cent of the amount of solvent neces-
sary for the extraction of dried mud not com-
pressed-in the said manner.

3. In the -extraction of wax from sugar cane
mud by an organic wax solvent, the improved
step of preparing the mud for extraction which
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comprises compressing mud, dewatered to a REFERENCES CITED
moisture content of 36 to 42 per cent by weight
into coherent masses long in one dimension and
of a cross section in the short dimension not above

The following references are of record in the
file of this patent:

one-half of one inch, and drying said masses at 3 UNITED STATES PATENTS

a temperature below 150° F. to a moisture con- Number Name Date
tent of about two per cent, whereby the wax may 2.381.420 Balch Aug. 7, 1945
be extracted with less than 40 per cent of the 2’391:893 Goepfe;ﬁ “““““““““ Jan. 1; 1946

amount of solvent necessary for the extraction
of dried mud not compressed in the said manner. 10
WERNER F. GOEPFERT.




