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The present invention relates to the treatment
of oily waxes, and more particularly to the sep-
aration of wax-containing mixtures into frac-
tions of higher and lower melting point.

The present invention is especially applicable
to the de-oiling of hydrocarbon waxes contain~
ing not more than about 70% of oil, and to the
separation of wax mixtures of low oil content into
fractions of different melting point. The process
of the present invention may be applied in the
refining, purification, or separation cf wax stocks
such as petroleum slack wax, crude microcrystal-
line wax, parafiin waxes, petrolatum wax, montan
wax, ceresin, ozokerite, waxes from the destruc-
tive or non-destructive hydrogenation of mineral
oil, synthetic hydrocarbon oil, shale oil, coal, and
waxes produced synthetically by the catalytic
reaction of hydrocarbons, or waxes derived from
the modified Fischer-Tropsch reaction of carbon
monoxide and hydrogen. The process of this in-
vention is especially applicable in the separation
of wax mixtures containing color bodies and oil
into a higher melting wax fraction of light color
and low oil content, and a lower melting wax
fraction of darker color and containing most of
the oil originally present in the wax mixture.

Tn accordance with this invention, a wax-
containing mixture is separated into fractions of
higher and lower melting peint by countercur-
rently contacting the wax-containing mixture in
an extraction zone with an extraction solvent
and a solvent additive or additives at a temper-
ature such that two liquid phases are formed, one
comprising the higher melting wax fraction with
minor amounts of solvent and additive, and the
other comprising the lower melting wax fraction
with major ameunts of solvent and additive, sep=-
arating the liquid phases from one ancther, and
removing the solvent and additive from each.
The extraction solvent and additives employed

may have a density greater than that of the wax. -

However, when the additive or additives are par-
tially immiscible with the extraction solvent and
are less dense than such solvent or the wax, the
additive or additives will flow countercurrent to
the extraction solvent and will appear with that
liquid phase comprising the higher melting wax
fraction. ‘The success of the process depends
upon the control of the temperature throughout

the extraction zone and upon the regulation of .

the proportions of solvent and additive used, and
the peints of introduction of the wax-containing
mixture, the solvent, and the additive into the
extraction zone.

The extraction solvent may be defined as an ;

<t

2

agent, which, when intimately mixed with a wax-
containing mixture, forms two liguid phases or
layers, one comprising a raffinate phase contain-
ing mostly wax of higher melting point than the
untreated wax and a portion of the solvent, and

- the other comprising an extract phase contain-
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ing mostly solvent, and wax of lower melting
point than the untreated wax, as well as a
major portion of the color bodies and oil origi-
nally present in the untreated wax.

The solvent additive may be defined as an
agent used in conjunction with the extraction
solvent for the purpose of modifying the char-
acteristics of the extraction solvent. The ad-
ditive may lower the temperature at which solid
wax precipitates out of the extraction solvent, or
it may raise the miscibility temperature of the
extraction solvent with the wax. However, the
additive chosen for a particular extraction sol-
vent must not excessively lower the selectivity
of the extraction solvent at the temperature of
extraction.

The extraction solvent may be employed in
amounts ranging from 1 to 5 volumes of solvent
per volume of untreated wax stock, while the ad-
ditive or additives may be used in amounts rang-
ing from 0.05 to 1 volumes per volume of un-
treated wax.

The extraction solvents which may be em-
ployed in accordance with the present invention
include nitrobenzene, phenol (preferably anhy-
drous or containing only a small amount of
water), pyridine, acetone, and nitrobenzene con-
taining a small amount of phenol, or of BB'~
dichlordiethyl ether, or of furfural.

The solvent additive or additives, which are
usually employed in amounts constituting not
more than 50% by volume of the extraction sol-
vent, include paraffinic hydrocarbons of from
3 to 10 carbon atoms, paraffinic naphtha or
kerosine, BB’-dichlordiethyl ether, furfural,
phenol, phenol containing 20% to 30% of water,
cresol, ethylene, glycol monc-methyl ether, nitro-
ethane, nitropropane, diethylene glycol, aniline,
and water. :

The process of the present invention may be
carried out in a multi-stage batch countercur-
rent extraction system or in a continuous counter-
current extraction system, preferably a tower
provided with perforated baffles or containing a
packing material such as ceramic shapes, tiles,
metal wool, or fragments of ceramic material,
glass, pumice, carborundum, or concrete. ¥For
most effective operation, a temperature gradient
is maintained in the system by means of heating
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or cooling coils or jackets, the temperature in-
creasing in the direction of flow of the raffinate
or higher melting wax fraction.

The present invention may be further under-
stood with reference to the accompanying draw-
ing which illustrates diagrammatically a con-
tinuous exfraction system suitable for carrying
out the process.

Referring to the drawing, a dark colored micro-
crystalline wax having a melting point of 171.5°
F. and an oil content of 5% is continuously in-
troduced, in liquid condition, into the extraction
tower { through valve controlled pipe 2 at a rate
of 100 volumes per hour. An extraction solvent
comprising nitrobenzene containing 5% of an-
hydrous phenol is continuously introduced from
vessel 3 by means of valve-controlled pipe 4 and
manifold § into the upper section of the tower
below the raffinate outlet at a rate of 240 vol-
umes per hour. The first additive comprising
substantially anhydrous phenol is continuously
introduced from vessel § through valve-controlled
pipe 1 into the extraction tower f below the wax
inlet at a rate of 30 volumes per hour. The sec-
ond additive comprising phenol containing 309%
of water is continuously introduced by valve-
controlled pipe 8§ into the extraction tower |
between the point of introduction of the first
additive and the outlet of the extract phase, at
a rate of 30 volumes per hour. The second addi-
tive is made up by mixing phenol delivered from
vessel 6 through valve-controlled pipe 10 and
water from vessel 9. An intimate countercurrent
contacting of the wax stock, the extraction sol-
vent, and the additives is effected in tower i, a
temperature gradient being maintained in the
tower by means of coils |1 through which a heat-
ing or cooling medium is circulated as required.
The temperature adjacent the top of the tower
is' held at 172° F. and adjacent the bottom of
the tower at 166° F., the contents being entirely
in the liquid phase. The wax stock, being sub-
jected to the action of the solvent and additives,
is caused to separate by solvent action into two
fractions, the higher melting fraction wax pass-
ing upwardly through the tower together with
a minor amount of dissolved extraction solvent
and additive, and being withdrawn. therefrom
above the level of the dotted line {2 represent-
ing the higher melting wax phase relatively free
of entrained, immiscible solvent and additive.
The raffinate phase comprising the higher melt-
ing wax and dissolved solvent and additive is
passed from the top of tower | through valve-
controlled pipe 13 into a vacuum evaporator or
still 14 wherein the solvent and additive is re-
moved from the higher melting wax by vaporiza-
tion, the solvent and additive vapors passing
through pipe 18 into fractionating tower 16 pro-
vided with a reboiler or heating coil {7, while
the higher melting wax is drawn from the bot-
tom of evaporator 14 and delivered by valve-
controlled pipe 18 into storage vessel 9. Such
wax fraction was a very light yellow color, and
had a melting point of 193° F. and an oil con-
tent of 0.5% by weight, the yield being 49.3%
of the wax stock originally charged. The oil
content was determined by the A. S. T. M. method
D721-44 (1946).

The extract phase comprising the lower melt-
ing wax fraction, color bodies, oil, and the major
portion of the extraction solvent and additives
is withdrawn from the lower section of tower
beneath the level of the dotted line 20 represent-~
ing the extract phase relatively free of entrained,
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higher melting wax. The extract phase is de-
livered by valve-controlled pipe 21 into a vacuum
evaporator or still 22 wherein the solvent and
additives are vaporized from the lower melting
wax, the latter being drawn from the bottom of
the evaporator and passed by valve-controlled
pive 28 to storage vessel 24. The lower melting
wax, amounting to 50.7% of the wax stock
charged, was brown in color and had a melting
point of 150.6° F. and an oil content of 9.4% by
weight.

The solvent and additive vapors are passed
from the top of evaporator 22 through pipe 25
into fractionating tower 1§, wherein such vapors
together with those introduced through pipe 15,
are fractionated, the extraction solvent, i. e., ni-
trobenzene, being drawn from the kottom of the
tower as a liquid and returned by means of pipe
26 to the solvent storage vessel 3 for reuse. The
nitrobenzene may contain small amounts of
phenol, and additional phenol may be incorpo-
rated in the nitrobenzene to bring the phenol
content up to 5% in the solvent contained in
vessel 3. This may be accomplished by introduc-
ing phenol from vessel 6 by means of valve-con-
trolled pipe 27. 'The additives, i. e., phenol and
water, separated from the nitrobenzene by frac-
tionation in tower {6 are taken overhead as va-
pors by pipe 28 and introduced into a second
fractionating tower 29 provided with heating coil
38. A portion of the vapor stream may be gi-
verted through valve-controlled pipe 31, con-
densed in condenser 32, and the condensate re-
turned as reflux to the top of tower {5 by pipe 33.

In tower 29, the major portion of the water is
removed from the phenol by fractionation, the
water being taken overhead as vapor through
pipe 34, condensed in condenser 35, and returned
by pipe 36 to vessel 9. This water may contain
small amounts of phenol (up to 10%), the pres-
ence of which is not deleterious when the water
is subsequently used in the extraction tower {.
Phenol containing very little water is drawn from
the boftom of fractionating tower 29 and re-
turned by pipe 37 to vessel 6. If desired, a por-
tion of the phenol may be passed from pipe 31
through valve-controlled pipe 271 into vessel 3 to
adjust the percentage of phenol in the nitro-
benzene contained in vessel 3.

Depending upon the temperature of operation,
the first additive may be introduced somewhat
above fhe point of introduction of the liquified
wax stock, for example, by means of value-con-
trolled pipe 38 rather than through valve-con-
trolled pipe 7, in which case the second additive
may be admitted through either or both of valve-
controlled pipes 7 and 8 below the point of in-
troduction of the wax stock. In general, the raf-
finate wax phase withdrawn from the extraction
tower will contain from 5% to 25% of solvent and
additive, while the extract wax phase will con-
tain from 55% to 909% of solvent and additive.

While, in the extraction system above de-
scribed, a specific combination of an extraction
solvent and additives were used, it is obvious that
various other combinations may -be employed,
depending upon the nature of the wax stock to
be treated, the extraction temperatures, and the
extent to which the wax stock is to be separated
into components. In the event that the extrac-
tion is to be carried out in a multi-stage batch
counter-current system, using the solvent and
additives specifically set forth above, the wax
stock would be introduced into the Ist stage ex-
tractor, the extraction solvent (nitrobenzene
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containing 5% of anhydrous phenol) would be
introduced into the 3rd stage extractor, and the
first additive, i. e., anhydrous phenol would be in-
troduced into the second stage exfractor. The
second additive, e. g., phenol containing 30% of
water, would be introduced into the 1st stage ex~-
tractor, from which the extract phase is with-
drawn, while the raffinate phase would be re-
moved from the 3rd stage extractor. The tem-
~ perature would be 166° F. in the 1st stage, 169° P
in the second stage, and 172° F. in the third stage,
using the microcrystalline wax stock, solvent,
and additives described hereinabove. It is to be
understood, of course, that the quantities and
composition of the solvent and of the additives
may he varied within certain limits, and that
some modification of the extraction system will
be necessary depending upon the properties of
the solvents and additives used. This is espe-
cially true when the additive or additives are hy-
drocarbons such as Cz to Ci paraffin hydrocar-
bons, paraffinic naphtha, or paraffinic kerosine,
in which case these additives would leave the ex-
traction system with the raffinate phase, i. e., the
higher melting wax fraction, and would bz sep-
arated and recovered therefrom by distillation.
Exemplary of the various solvent and addi-
tive materials which may be used in accordance
with this invention are the following, the quan-
tities being volumes per unit volume.of wax stock.

1st Additive

Extraction Solvent 2nd Additive
nitrobenzene, 24:0.4 | anhyd. phenol, 0.3z | phenol-+20%, water,
: ' 0.05 vols, | 0.3:£0.05 vols.
P U S anhyd. phenol, 0.3%

0.05 vols,

nitrobenzene+4-29. ..
aethylene glycol
monomethyl ether,
2:+-0.4 vols.

nitrobenzene+-5%
phenol, 2:-0.4 vols.

nittobenzene+10%
BB'-dichlordi-
ethyl ether, 2204
vols.

nitrobenzene--109%
furfural, 240 4
vols.

pyridine, 3::0.5 vols.

pyridine, 31:0.5 vols..

acetone, 4:£0.5 vols__|

acetone, 4::0.5 vols__
phenol, '3.5:£0.3 vols.
phenol, 3.5:£0.3 vols.
nitrobenzene + 2%
ethylene .glycol
monomethyl ether,
20,2 vols.
nitrobenzene+10%
BB’-dichlordi-
ethyl ether, 2::0.2
vols.
mtrobeuzene+10%
{urfural, 4+-0.2
vols,
nitrobenzene--10%
_phenol, 2-+0.2 vols.
anhyd. phenol, 33
0.4 vols:

ethylene glycol mono-
methyl ether, 0.1
0. 05 vols,

anhyd. phenol, 0.3t

0.05 vols,
BB’-dichlordiethyl
ether, 0.1-£0.05 vols.

furfural, 0.2::0.05 vols.

BB’-dichlordiethyl
ether, 0.4:£0.1 vols,

mtroethane, 0.44-0.1
vols.

Cs to Cyo paraffins,
0.50.1 vols.

paraffinic kerosine,
0.5::0.1 vols..

nitropropene, 0.4-£0.1

. vals.
ethylene glycol mono-

methyl ether, 0.4:-

0.1 vols.
diethylene glycol ,

0.4=+0.1 vols,

aniline, 0.53:0.1.vols__{

cresol, 0.4:£0.1 vols___

iurfura] 0.4::0.1 vols.

ethylene glycol mono-
methyl ether, 0.2+
0.05.vols.

BB/’-dichlordiethyl .
ether,.0.24:0.05 vols.

furfural, 0.4:£0.1 vols.

- phenol+20% water,
0.2:4-0.05

vols.
water, 0.32:0.05 vols__

- paraffinic

acetone-+5%

ethylene glycol mono-
methyl ether, 0.1
0.05 vols.
Do. -

phenol-l 30% water 0.3

0.05
- BB’-dlchlordlethyl

ether, 0.1::0.05 vols,
furfural, 0.2:+0.05 vols.

BB’-dichlordiethyl
ether, 0.4-:0.1 vols.

nitroethane, 0.42-0.1
vols.’

' Cs to Cyo. parafiins, 5

0.540.1 vols.
kerosine,
0.5::0.1 vols.

- nitropropane, 0.44-0.1

- vols.
ethylene glycol mono-

methyl ether, 0.4+

0.1 vols.
diethylene

0.4:40.1 vols
aniline, 0.530.1 vols.
cresol, 0.4-:0.1 vols.
furfural, 0.4:£0.1 vols;
water,
0.92£0.05 vols.

glycol,

paraffinic  kerosine,
0.52:0.05 vols.

The present invention is further illustrated by
the following examples, which, however, are not
to be construed as limiting the scope thereof.

(1) A slack wax having g melting point of
112.6° F. and an oil content of 41.3% by weight
was extracted in: a system. similar to. that shown

i
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in the accompanying drawing, the extraction sol-
vent comprising 2 volumes of nitrohenzene con-
taining 5% of anhydrous phenol, the first addi-
tive comprising 0.3 volumes of anhydrous phenol,
and the second additive comprising 0.3 volumes
of .phenol containing 309% of water. The tem-
perature gradient in the extraction tower ranged
from 100° F. at the bottom thereof to 130° F. at
the top thereof. After countercurrent contact-~
ing and removal of the raffinate phase from the
top of the tower, and the extract phase from
the bottom of the tower, the solvent and addi-
tives were recovered from the wax fractions by
vacuum evaporation and fractionation. The
rafiinate wax obtained in a 50% yield, was white
and had a melting point of 132° . and an oil-
content of 0.6% by weight. The extract wax also
obtained in a 50% yield was dark brown, and
had a melting point of §9° F. and an oil content
of 82% by weight. The raffinate wax was further
characterized by its firmness, good tackiness and
plasticity, long fiber length, and moderate flex-
ibility.

(2) The same slack wax used in Example 1
wags extracted with a different combination of sol-
vent and additives, namely, an extraction solvent
comprising 2 volumes of nitrobenzene containing
10% of anhydrous phenol, the first additive com-
prising 0.2 volumes of phenol containing 20% of
water, and the second additive comprising 0.5 vol-
umes of paraffinic kerosine. The temperature
gradient in this extraction ranged from 95° F. to
to135° . A raffinate wax obtained in a yield of
549, was white, and had a melting point of 132.6°
F. and zero oil content. The extract wax,
amounting to 46%, was dark brown and had a-
melting point of 87.5° F. and an oil content of
90% by weight.

(3) A refined parafiin wax having a melting
point of 132° F. and an oil content of 1.2% by
weight was separated into fractions using an ex-
traction solvent, comprising 2 volumes of nitro-
benzene containing 5% of phenol, the first addi-
tive comprising 0.3 volumes of anhydrous phenol,
and the second additive comprising 0.3 volumes of
phenol containing 10% of water. The tempera-
ture gradient ranged from 125° F. to 140° F. A
raffinate wax was obtained in a yield of 50%, and
had a melting point of 141°-F. and an oil content
of 0.5% by weight. The extract wax, amounting

" t0 50%, had a melting point of 122° P. and an oil

content of 1.9% by weight.

Where the extraction operation is conducted
in a tower, it has been found that a tower having
a height of about 40 feet and a diameter of 6 feet
is satisfactory. The tower is provided with suit-
able packing to within about 4 feet of the top and
bottom thereof, such spaces functioning as qui-
escent zones in which entrained materials are
permitted to separate from the rafiinate and ex-
tract phases, respectively. In such a tower, the
wax stock is charged at a point about 13 feet from
the bottom thereof, or approximately ¥ the dis-
tance from the bottom of the tower. The extrac-
tion solvent is charged just above the upper level
of the packing, for example, 3 to 4 feet from the
top of the tower. The first additive may be intro-
duced adjacent the point of introduction of the
wax stock, for example, 2 feet above or below the
wax inlet. - The second additive is introduced ap-
proximately 2 feet below the point of introduction
of the first additive. 'These values may be altered
somewhat, depending upon the tower design, the
solvent and additives used, and the temperatures
maintained at various levels in the tower. The
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raffinate phase is withdrawn from the top of the
tower, and the extract phase from the bottom
thereof, the extraction sclvent being more dense
than the wax stock.

I claim:

1. The method of separating a wax-containing
mixture into fractions of higher and lower melting
point, which comprises countercurrently contact-
ing said wax-containing mixture in an extraction
zone with an extraction solvent and solvent addi-
tives at a temperature such that two immiscible
liquid phases are formed, one comprising the
higher melting wax fraction containing solvent
and additives, and the other comprising solvent
and additives and the lower melting wax fraction,
separating the phases from one another, and re-
moving the solvent and additives from each, the
solvent comprising 1.6 to 2.4 volumes of nitroben-
zene per volume of wax-containing mixture, the
first additive comprising 0.25 to 0.35 volumes of
substantially anhydrous phenol per volume. of
wax-containing mixiure, and the second additive
comprising 0.25 to 0.35 volumes of agueous phenol
containing 20% to 30% of water per volume of
wax-containing mixture.

2. The methed of separating a wax-containing
mixture into fractions of higher and lower melting
point, which comprises countercurrently contapt-
ing said wax-containing mixture in an extraction
zone with an extraction solvent and a solvent ad-
ditive at a temperature such that two immiscible
liguid phases are formed, one comprising the
higher melting wax fraction -containing solvent
and additive, and the other comprising solvent
and additive and the lower melting wax fraction,
separating the phases from one another, and re-
moving the solvent and additive from each, the
solvent being introduced into the extraction zone
near the point of withdrawal of the higher melt-
ing wax fraction and the additive being intro-
duced adjacent the point of introduction of the
wax-containing mixture, the solvent comprising
1.6 to 2.4 volumes of nitrohenzens per volume of
wax-containing mixture, and the additive com-
prising 0.25 to 0.35 volumes of phenol per volume
of wax-containing mixture.

3. The method of separating a wax-containing
mixture into fractions of higher and lower melt-

ing point, which comprises countercurrently .

contacting said wax-containing mixture in an
extraction zone with an extracticn solvent and
solvent additives at a temperature such that
two immiscible liquid phases are foruied, one
comprising the higher melting wax fraction ccn~
taining solvent and additives, and the other com-
prising solvent and additives and the lower melt-
ing wax fraction, separating the phases from one
another, and removing the solvent and additives
from each, the solvent being introduced into the
extraction zone near the peoint of withdrawal
of the higher melting wax fraction, the first addi-
tive being introduced adjacent the point of in-
troduction of the wax-containing mixture, and
the second additive being introduced between
the point of introduction of the first additive
and the point of withdrawal of the lower meli-
ing wax fraction, the solvent comoprising 1.5 to
2.4 volumes of nitrobenzene per volume of
wax~-containing mixture, the first additive com-
prising 0.25 to 0.35 volumes of substantially an-
hydrous. phenocl per veclume of wax-containing
mixture, and the second additive comprising 0.25
to 0.35 volumes of aquecus -phenol containing
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20% to 30% of water per volume of wax-contain-
ing mixture.

4. The method of separating a wax-containing
mixture into fractions of higher and lower melt~
ing point, which comprises countercurrently
contacting said wax-containing mixture in an
extraction zone with an extraction solvent and
a solvent additive at a temperature such that two
immisecible liquid phases are formed, one com-
prising the higher melting wax fraction with
minor amounts of solvent and additive, and the
other comprising the lower melting wax fraction
with major amounts of solvent and additive,
separating the phases from one another, and re-
moving the solvent and additive from each, the
solvent being introduced into the extraction zone
near the point of withdrawal of the higher melt-
ing wax fraction and the additive being intro-
duced ‘between the point of withdrawal of the
lower melting wax fraction and the point of intro-
duction of the wax-containing mixture, the sol-
vent comprising 1.6 to 2.4 volumes of nitro-
benzene per volume of wax-containing mixture,
and the additive comprising 0.25 to 0.35 volumes
of phenol per volume of wax-containing mixture.

5. The method of separating a wax-containing
mixture into fractions of higher and lower mel-
inng point, which comprises countercurrently
contacting said wax-containing mixture in an
extraction zone with an extraction solvent and
solvent additives at a temperature such that
two immiscible liquid phases are formed, one
comprising the higher melting wax fraction
with minor amounts of solvent and additives, and
the other comprising the lower melting wax
fracticn with major amounts of solvent and
adcitives, separating the phases from one an-
other, and removing the solvent and additives.
from each, the solvent being introduced into the
extraetion zone near the point of withdrawal
of the higher melfing wax fraction, the first
additive being introduced between the point of
introduction of the wax-containing mixture and
the point of withdrawal of the lower melting
wax fraction, and the second additive being in-
troduced between the point of introduction of
the first additive and the point of withdrawal
of the lower melting wax fraction, the solvent
comprising 1.6 to 2.4 volumes of nitrobenzene
per volume of wax-containing mixture, the first
additive comprising 0.25 to 0.35 volumes of sub-
stantially anhydrous phenol per volume of wax-~
containing mixture, and the second additive
comprising 0.25 to 0.35 volumes of aqueous phenol
containing 20% to 30% of water per volume of
wax-containing mixture.

6. In a method of separating a wax-containing
mixture into fractions of higher and lower melt-
ing point, wherein the wax-containing mix-
ture is contacted in an extraction zone with an
extraction solvent and solvent additives at a tem-
nerature above the melting point but below the
temperature of complete miscibility of the
mixture, the steps which comprise introducing
1 volume of liquified wax-containing mixture into
the extraction zcne at a point intermediate the
points of withdrawal of the higher and lower
meiting waxes including the solvent and additive,
introducing 1.6 to 2.4 volumes of extraction sol-
vent comprising nitrobenzene at a point adjacent
the point of withdrawal of the higher meliing
wax fraction including solvent and additive, but
intermediate said point of withdrawal and the
the peint of infroduction of the liquified wax-

' containing mixture, and introducing 0.25 to 0.35



2,578,510

volumes of an additive comprising substantially
anhydrous phenol intermediate the point of in-
troduction of the liquified wax-containing mix-
ture and the point of withdrawal of the iower
melting wax fraction including solvent and addi-
tive, introduecing 0.25 to 0.35 volumes of an addi-
tive comprising aqueous phenol containing 20%
to 30% water at a point intermediate the point
of introduction of the anhydrous phenol and
the point of withdrawal of the lower melting
wax fraction including solvent and additive,
effecting countercurrent contact between the
liquified wax-containing mixture and the solvent
and additives at a temperature such that two
immiscible liquid phases are, formed, one phase
comprising the higher melting wax fraction con-
taining minor amounts of solvent and additives,
and the other liquid phase comprising the lower
melting wax fraction and major amounts of sol-
vent and additives, the temperature in the ex-
traction zone increasing in the direction of flow
of the higher melting wax fraction, separately
withdrawing the respective liquid phases from
the extraction zone, and removing the solvent
and additives from each.

7. The method of separating a wax-contain-
ing mixture into fractions of higher and lower
melting point, which comprises countercurrently
contacting said wax-containing mixture in an
extraction zone with an extraction solvent and
solvent additives at a temperature such that
two immiscible liquid phases are formed, one
comprising the higher melting wax fraction con-
taining  solvent and additives, and the other
comprising solvent and additives and the lower
melting wax fraction, separating the phases from
one another, and removing the solvent and ad-
ditives from each, the solvent being introduced
into the extraction zone near the point of with-
drawal of the higher melting wax fraction, the
first additive being introduced adjacent the point
of introduction of the wax-containing mixture,
and the second additive being introduced be-
tween the point of introduction of the first ad-
ditive and the point of withdrawal of the lower
melting wax fraction, the solvent comprising
1.6 to 2.4 volumes of nitrobenzene containing
59, of phenol per volume of -wax-containing
mixture, the first additive comprising 0.25 to
0.35 volumes of substantially anhydrous phenol
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per volume of wax-containing mixture, and the
second additive comprising 0.25 to 0.35 volumes
of aqueous phenol containing 20% to 30% of
water per volume of wax-containing mixture.

8. The method of separating a wax-containing
mixture into fractions of higher and lower melt-
ing point, which comprises countercurrently con-
tacting said wax-containing mixture in an extrac-
tion zone with an extraction solvent and solvent
additives at a temperature such that two immis-
cible liquid phases are formed, one comprising
the higher melting wax fraction containing sol-
vent and additives, and the other comprising
solvent and additives and the lower melting wax
fraction, separating the phases from one an-
other, and removing the solvent and additives
from each, the solvent being introduced into
the extraction zone near the point of withdrawal
of the higher melting wax fraction, the first
additive being introduced adjacent the point of
introduction of the wax-containing mixture, and
the second additive being introduced between
the point of introduction of the first additive
and the point of withdrawal of the lower melt-
ing wax fraction, the solvent comprising 1.6 to
2.4 volumes of nitrobenzene per volume of wax-
containing mixture, the first additive comprising
0.25 to 0.35 volumes of substantially anhydrous
phenol per volume of wax-containing mixture,
and the second additive comprising 0.25 to 0.35
volumes of substantially anhydrous phenol per
volume of wax-containing mixture.

EDGAR W. CLARKE.
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