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This invention relates to improvements in the produc-
tion of commercial paraffin waxes. It relates pariicularly
to the production of commercial paraffin waxes from in-
dustrial mixtures of high boiling hydrocarbons, such as,
the products of catalytic carbon monoxide hydrogenation.

In the past slab paraffjn having a pour point of 50/52°
C. and hydrocarbons of a chain length of about 20 te 30
carbon atoms and hard paraffin having a pour point of
90° and over, and hydrocarbons of a chain lengih of
approximately over 28-30 carbon atoms of commercial
quality, could only be isolated from high-boiling prod-
ucts of catalytic carbon monoxide hydrogenation by the
use of very cumbersome processing methods, inasmuch
-as the fatty acids, esters, alcchols and aldehydes present
in small quantities have a disturbing influence. Similar
aifficulties also occur in connection with many high-
boiling petrolenm distillates which are used for the man-
ufacture of commercial types of paraffin wax, Further-
more, the usual yeliow to yellowish-brown color of the
starting material could not always be completely elimi-
nated by the customary processing.

One object of this invention is the production of par-
affin waxes without the aforementioned difficulties. This
and further objects will beceme apparent from the foliow-
ing description and the examples.

It has mow been found according to the invention that
these difficulties may be eliminated in a very simple man-
ner by distilling the fractions boiling above from about
320 to 340° C. from the starting materials, i. e. the in-
dustrial hydrocarbon mixtures, such as the products of
catalytic carbon monoxide hydrogenation, contacting the
distillation residues with hydrogen at about 200 to 260° C.
at a pressure of at least 5 kgs. in the presence of at least
one of a metal and metal oxide catalyst and thereupon
separating by extraction paraffin fractions of given melt-
ing points, and in particular slab paraffin wax and hard
paraffin wax.

It has been found particularly advantageous if the
preeess according to the invention' is conducted with
paraffin wax mixtures which have been produced with
iron catalysts at medium pressure from gas mixtures con-
taining carbon monoxide and hydrogen.

The hydrogen pressure best suited for the hydrogena-
tion of the starting material depends, among other factors,
en the initial boiling point of the starting material. In
general, a hydrogen pressure of 5 kgs. yer cm.2 and over
is sufficient in order to obtain commercial paraffin waxe
in accordance with the invention. At lower pressures a
complete hydrogenation does not take place, but the
quality of the final product is fully sufficient for most in-
dustrial purposes, particularly with ‘regard to its color.
At gas pressures of up to 50 kgs./cm.2 and more, com-
plete hydrogenation takes place and the final product
has at suitable temperatures an iodine number, neutraliza-
tion number, saponification number and hydroxyl mum-
ber of zero.

The hydrogen absorption is comparatively slight in-
asmuch as generally only small quantities of oXygen com-
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pounds or unsaturated compounds are to be hydrogen-
ated. For this reason it generally suffices to restrict the
action of the hydrogen to a period of about 60-90
minutes.

The catalysts best suited for the refining hydrogena-
tion of the paraffin wax starting material are those con-
taining nickel and magnesium oxide precipitated on
kieselguhr, as used for example for the mechanizing of
industrial gases. About 10 volumetric percent thereof
is admixed with the starting material. Cobalt-contain-
ing catalysts as are customary in catalytic carbon monox-
ide hydrogenation, along with other hydrogenation cata-
lysts may also be used. The hydrogenated product has
a yellow color under mild hydrogenation conditions, and
particularly under low hydrogenation pressures. When
pressures of 30 kg. per cm.2 and over are used, there are
obtained white products consisting essentially of saturated
paraffin hydrocarbons. If a fraction boiling over 340°
is used as starting material, the final product consists of
a mixture of hydrocarbons of molecular sizes of above
Cie~Cis. In addition there are still small quantities of
oily constituents present.

It may be noted that there is a direct relationship be-
tween the operating conditions of the hydrocarbon syn-
thesis which gives the industrial hydrocarbons which are
to be treated, and the hydrogenation temperature for the
hydrocarbon fractions above 320-340° C. While in con-
nection with hydrocarbons which were produced by
means of iron catalysts at medium pressure from gas
mixtures containing carbon monoxide and hydrogen, the
most favorable hydrogenation temperature is between
240-260° and preferably at 250° C., in connection with
hydrocarbons having the same boiling point obtained
from a hydrocarbon synthesis with the use of cobalt
catalysts, the optimum effect is obtained at hydrogena-
tion temperatures of 210-230°, and preferably 220° C.

The crude paraffin treated in accordance with the ju-
vention can be spit up comparatively easily by extraction
into oil-free slab paraffin wax containing paraffin hydre-
carbons of melecular size Cz0~Cso and into cil-frez hard
paraffin wax containing paraffin hydrocarbons above Cag.
This extraction can, for example, be carried cut with a
benzol propanscl mixture from which a part of the sclvent
is distilled off after each crystallization and filiration
stage. When so operating the solvent mixture consists of
two components capable of forming a mixture having an
azeotropic boiling point, one of said components being a
good solvent and the other a poor solvent for high boiling
paraffin hydrocarbons of above Cso.

The component in which the high boiling parafiin
hydrocarbons are relatively insoluble should be bresent
in an excess quantity as compared with the azeotropic
ratio. The extraction solution obtained with this solvent
mixture is cooled several times, one after the other, and
freed each time from the paraffin portions which have
separated out in solid form. A given portion of the sol-
vent mixture is distilled off each time from the remaining
solution freed from the solid portions. This method can
be carried out with numerous solvent mixtures if the boil-
ing point of the azeotropic mixture is preferably above 70°
C. and if the boiling point of the second cocmponeit, pres-
ent in excess, is at least 10° higher so that a goed sepa-
ration of the two solvent components by distillation is
possible. As the component in which the higher hydro-
carbons are relatively less soluble, i. e. the higher boiling
component present in excess, aliphatic alcohiols and prei-
erably isopropanol and normal propanol are particularly
suitable. A solvent which consists of equal parts by
volume of benzol and isopropanol and is composed of
three parts by volume of a benzol isopropanel fraction
having an azeotropic boiling point (66.6% benzol and
33.3% isopropanol) and 1 pait by volume isopropancl
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is particularly suitable. Instead of isopropancl, normal
propanol can also be used.  Also mixtures of carbon tetra-
chloride or trichloroethylene or mormal propanol are
well suited for the process. The mixture ratio between
the component which is a poor solvent for paraffin and
the component which is a good solvent for paraifin de-
pends on the starting material which is to be worked and
the final products desired. When using these mixtures it
is possible to split high boiling hydrocarbon fractions into
hard paraffin, table paraffin and oily constituents. TIn
such = case the components which are good sclvents for
paraffin and form the azeotropic mixture are completely
distilled off after the first cooling. The remaining sol-
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vent then consists only of the component which is a poor -

solvent for paraffin, i. e. in general of propy! alcohol.
After the second crystallization, i. e. after the separation
of the slab paraffin, the remaining paraffin contains oaly
soft paraffin and oily constituents, which are separated
by distillation before the solvent is recycled.

The working of these mixtures can be carried out in a
form which is simpler than the extraction method de-
scribed, with the use of a single solvent. In this case
lower alcohols, preferably propanol and isopropanocl are
used as extraction agents advisedly in such quantities that
the oily portions are well dissolved after cooling has been
effected, while the solid constituents remain practically
undissolved in a suspension which can easily be pumped
and filtered. Depending on the nature of the hydrogen-
ated crude product, lower alcohols, preferably propanol
or isopropanol, in quantities by weight equal to or greater
than that of the hydrogenated crude product, are used.
TIn practical operation they are heated together with the
crude product generally under a reflux cooler and there-
upon cooled to at least 20° C. and possibly even lower.

The suspension formed can then be filtered, the filtrate
obtained is again separated by distillation into oil and
propanol and the latter is returned to the process. The
filter cake obtained is freed by distillation from in-
cluded alcohol traces and can be poured into plates. The
solvent distilled off in this connection may also be re-
turned to the process. This manner of operation is
especially suitable for the splitting of hydrocarbon mix-
tures into portions of less than Cgzo and portions above Co.
To be sure, in principle, the portion above Cze can again
be split into slab paraffin wex and hard paraffin wax with
the use of a single lower alcohol. In this event, however,
additional operations are necessary. It is therefore ad-
visable to use benzol-isopropanol solvent mixtures of
the above described kind for the separation of hydro-
carbon mixtures into: 1. Oil, 2. Slab paraffin wax, and 3.
Hard parafin wax.

Example 1

As starting material, synthetic products, boiling above
340° C. which were obtained with iron catalysts from
water gas at approximately 10-20 kg./cm.? gas pressure
in straight gas passage, were used. This starting material
was of grayish-yellow to light brown color and had the
following properties:
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Pour point measured on a rotating thermom-

eter - e e e m °C.. 94.0
Melting point measured in a closed cap-

HATY e °C_. 104
Penetration number - e 17.0
Todine pUMbeEr wcm e 3.0
Neutralization number - — 09
Saponification numMber - - oam e 23
Hydroxyl number —— 6.0 .
Oil content oo percent__ 10.1
Passing over up 10 340° C e do.._- 1.2
From 340-460° C e do.... 402
Above 460° Co e do_.... 58.6

Of this crude paraffin, 3000 grams in molten condition ‘

were mixed with 300 cc. of a ni;kel——magnesium_ oxide——
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kieselguhr catalyst which consisted of 100 parts nickel,
12 parts magnesium oxide and 50 parts kieselguhr. The
mixture was poured into a reaction vessel of high com-
pression strength and a cubic content of 5,600 ce. and
heated to 250° C. Thereupon 2 gas mixture comsisting
of 85 parts by volume hydrogen and 15 parts by volume
nitrogen was forced in contact therewith at a pressure
of up to 50 kg./cm.2, and this pressure was maintained
for 90 minutes with continuous agitaticn. A small ab-
sorption of hydrogen took place. After termination of
the hydrogen treatment, the reaction mixture was dis-
charged from the pressure vessel and separated from the
catalyst in a heated filter press. 3000 grams final product
of a completely white or colorless quality were obtained.
All the fatty acids, esters, alcohols and aldehydes which
had been present in the starting material had passed over
into peraffin hydrocarbons. Only the ketones present in
small amount remained unchanged. The final product
had the following properties:

Pour point measured on Trotating thermom-

L3753 o, °C._ 94
Melting point measured in a closed cap-

AArY e °C.. 10§
Penetration number - o 8.0
Jodine numMbEr e 0.0
Neutralization number . 0.0
Hydrexyl number o 0.0
Oil content oo e 12.7
Initial boiling point e °C.. 319
Passing over up 10 340° C e percent.. 3.1
From 340-460° C oo donn..- 42.1
Above 460° C e do_... 548

These figures show that as a result of the hydrogen
treatment the lower boiling portions increased somewhat.
For the same reason the oil content also increased some-
what. The penetration number decreased inasmuch as
the softening constituents of the starting material, i. e.
the esters and alcohols, were hydrogenated to parafin
hydrocarbons. After the hydrogen treatment, the molten
material had to be carefully protected from the action
of air inasmuch as it is very sensitive to oxygen. The
product of the hydrogen treatment was finely ground
and treated with 15 liters of a solvent mixture which con-
sisted of 3 parts by volume pure benzol and 2 parts by
volume normal propyl alcohol. The hot extraction solu-
tion was cooled to 20° C. and separated from the solid
constituents in a filter press. After the crystallized mass
had been freed by distillation from the retained solvent
there were obtained 2100 grams of hard paraffin wax of a
melting point of 99.5° C.

From the cold extraction solution remaining after the
hard paraffin wax separation, 9.5 liters of solvent were
distilled off. Thereupon the solution was again cooled
to 20° C. and the crystallized constituents were separated
from the liquid phase in a filter press. The filter cake
was freed by distillation from the solvent contained
therein and gave 60 grams of table paraffin wax of a
melting point of 50/52° C. The remaining solvent was
freed from the oily constituents absorbed and recycled
in the process.

Example 2

As a starting product, there was used a low temperature
hydrogenation paraffin having the following properties:

Initial boiling point - °C.. 108
Passing over up 10 340° ceccmme percent.— 6.3
340-460° do_... 87
Over 460° e do_... 48
Pour. point measured on a rotating thermom-
eter —_-- —-— -°C.. 510
Melting point measured in a closed capillary..°C-.- . 51
Oil content (40Xquantity of acetone) at
.00 C percent__ 20.84
At 21° _.

emeeedO_-_ 13.65
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Sulfur Traces
Todine numbers oo 0

Neutralization number ______________________ 1.0
Saponification number . _____________ 6.2
Ester number _ . __________________ 52
Hydroxyl number _____________ 43.0
CO number —o oo 80.0
Aniline point . _________________________ 108.0

1000 grams of this material were hydrogenated
with 100 cc. nickel-magnesium catalysts at 250° and 50
kg/cm? hydrogen pressure in an agitation autoclave for
a time of reaction of 90 minutes.

After termination of the hydrogen treatment. the reac-
tion mixture was discharged from the autoclave and
separated from the catalyst in a heated filter press. The
kydrogenation product was mixed after the filtration with
the same quantity by weight of propanol at about 70°,
thereupon cooled to 20° C. and stirred into a thin suspen-
sion. The oil-alcohol mixture was filtered off and the
filter cake obtained was washed again with the same
quantity of fresh propanol. After the alcohol still present
in the cake was distilled off, the distillation residue (slab
paraffin wax) was poured into plates. The oil-alcohol
mixture obtained upon the filtration was separated into
oil and propanol by distillation. The propanol obtained
caa be again fed to the process combined with the
propanol obtained from the distillation of the filter cake.
After this treatment, 850 grams of oil-free transparent,
thoroughly typical slab paraffin having a pour point
(measured on a rotating thermometer) of 54.3° C. and
characteristic values of 0 was obtained in addition
to 150 grams oil having a pour point of 20°.

Example 3

As starting material, there were used synthetic products
boiling above 340° C. which were obtained by means
of iron catalysts, from water gas at approximately 1020
kg./cm.2 gas pressure in straight gas passage. This
starting material was of grayish-yellow to light brown

color and had the following characteristics:

Todine number.._________.________________ 3.0
Neutralization number — 0.9
Saponification number____.. —— - 23
Hydroxyl number . ________________ 6.0

These products were hydrogenated in a column having
a length of 5 m. and an inner diameter of 59 mm.,
with a nickel-magnesium oxide-kieselguhr catalyst of the
same composition as was used in Example 1, at 250°
C. and 5 kg./cm.2 pressure continually in parallel flow
with a gas mixture consisting of 85 parts hydrogen and
15 parts nitrogen.

After discharge from the hydrogenation column, the
reaction product was collected in an autoclave, released
from pressure and separated from the catalyst in a heated
filter press. The final product obtained had a yellow
color and the following characteristics:

Iodine number____ - 0.0
Neutralization number_______ - 05
Saponification number 1.6
Hydroxyl number - _— — 20

As can be noted, the predominant quantities of the fatty
acids, esters, alcohols, aldehydes and olefines which were
present in the starting material have passed into paraffin
hydrocarbons. The rate of flow was 1-1.5 kg./hour.

The final product obtained was thereupon split up in
the known manner by extraction as in Examples 1 and 2
into the desired hydrocarbon groups.

Example 4

As starting material there were used synthetic products
boiling above 340° C. which had been obtained by means
of cobalt catalysts from water gas at approximately
10-20 kg./cm.? gas pressure in straight gas passage. This
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starting material was of grayish-yellow to light brown
color and had the following properties:

Jodine pumber._____.______________________ 4.0
Neutralization number.. . ______________________ 2.1
Saponification number_________________________ 3.9
Hydroxyl nomber______________________ 7.5

These products were hydrogenated in a column having
a length of 5 m. and an inner diameter of 59 mm. with
a nickel-magnesium oxide-kieselguhr catalyst of the same
composition as was used in Example 1 at 220° C. and
50 kg./cm.? pressure continually in parallel flow with a
gas mixture consisting of 85 parts hydrogen and 15 parts
nitrogen.

After emergence from the hydrogenation column, the
reaction mixture was collected in an autoclave, released
from pressure and separated from the catalyst in a heated
filter press. The final product obtained was colorless
and had characteristic numbers of 0.

As can be noted, the entire quantity of the fatty acids,
esters, alcohols, aldehydes, and olefines which were pres-
ent in the starting material passed into paraffin hydro-
carbon. The rate of flow was 5-7 kg./hour.

The final product obtained may thereupen be split up
in the kncwn manner, as in Examples 1 and 2, by extrac-
tion into any desired hydrocarbon groups.

The above examples are given by way of illustration
and not limitation, the invention being limited by the ap-
pended claims or their equivalents.

We claim:

1. Methed for the production of commercial paraffin
waxes from industrial hydrocarbon mixtures which com-
prises separating the fractions boiling above about 320—
340° C. from such mixturse by distillation, thereafter
contacting the said fractions with hydrogen at a temper-
ature of about 200-260° C. and a pressure of at least
5 kg./cm.2 in the presence of at least one of metal and
metal oxide catalysts, thereupon contacting the hydro-
genated fractions with an extraction solvent capable of
dissolving any oily portions after cooling, while the
solid constituents remain undissolved, and recovering par-
affin fractions of predetermined melting points.

2. Method according to claim 1, in which the hydro-
carbon mixtures are preduced with iron catalysts at pres-
sures of about 10-20 kg. per square centimeter from
gas mixtures containing carbon monoxide and hydrogen.

3. Method according to claim 1, in which the metal
in said catalyst is at least one member of the group con-
sisting of nickel and cobalt.

4. Method according to claim 3, in which said cata-
lyst is a nickel, magnesium oxide and kieselguhr catalyst,
said catalyst being present in amount of about 10% by
volume of the paraffin mixture,

5. Method according to claim 1, in which the hydro-
carbon mixtures are obtained with iron catalysts from
gas mixtures containing carbon monoxide and hydrogen
at a pressure of about 10-20 kg. per square centimeter,
and said hydrogen contacting is effected at temperatures
of 240 to 260° C.

6. Method according to claim 1, in which the hydro-
carbon mixtures are the products of the catalytic carbon
monoxide hydrogenation with cobalt catalysts, and said
hydrogen contacting is effected at temperatures of about
210-230° C.

7. Method according to claim 1, in which said extrac-
tion solvent is a lower alcohol.

8. Method according to claim 7, in which said alcohol
is at least one member of the group consisting of propanol
and isopropanol.

9. Method according to claim 8, in which said alcohol
is present in amount sufficient to dissolve any oily por-
tions after cooling, while the solid constituents remain
undissolved.

10. Method according to claim 1, in which said extrac-
tion solvent is a solvent mixture containing two com-
ponents capable of forming a mixture with an azeotropic
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boiling point, one of said components being a solvent and
the other said component being substantially a poor solvent
for high boiling paraffin hydrocarbons having at least 20
carbon atoms, said substantially poor solvent component
being present in excess of the azeotropic ratio.

11. Method according to claim 10, in which said solvent
mixture is cooled, the paraffin portions separated out in
the form of a solid, a given portion of the solvent mix-
ture distilled from the remaining solution; the entire
operation being repeated at least one additional time.

12. Method according to claim 11, in which hard
paraffin wax is separated out in the first cooling period, the
azeotropic mixture completely distilled off from the re-
maining solvent mixture, slab paraffin wax separated from
the remaining extraction solution by the subsequent cool-
ings, the remaining solution separated by distillation into
soft paraffin wax, oily constituents and solvent portions.

13. Method according to claim 12, in which said solvent
mixture component which is a good solvent for high boil-
ing paraffin hydrocarbons is at least one member of the
group consisting of benzol, trichloroethylene and carbon
tetrachloride, said substantially poor solvent being an ali-
phatic alcohol.
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