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This invention relates to improvements im the
rproduction of commercial paraffin waxes®. It relates par-
ticularly to the production of commercial paraffin waxes
from. industrial mixtures of high bolling hydrocarbons,
such as, the products of catalytic carbon monoxide hydro-
genation,

In the past slab paraffin having a pour peint of
50/52° C and hydrocarbons of a chain length of about 20
to 30 carbon atoms and hard paraffin having a pour point
of 90° and over, and hydrocarbons of a chain length of
approximately over 28 - 30 carbon atoms of commerclal
quality, could only be isolated from high~boiling products

ot catalytic carbon monoxide hydrogenation by the use of a

very cumbersome processing methods, inasmuch as the fattiy
acids, esters, alcohels and aldehydes present in small ‘
qulnﬁitioa have a disturbing influence, ' Similar diffi.
culties also occur in connectien iith many high-boilinﬁ
petroleum distillates which are jused for the manufacturs
of commercial types of paraffin wax. Furthermore, the
usual yellow to yellowish-brown color of the starting
material could not always be completely eliminated by the
customary processing. -

One object of this invention is the productioh
of paraffin waxes without the aforementioned difficulties.
This and further objects will become apparent from the
following description and the examples.

It has now besn found according to the iavention

" that these difficulties may be eliminated in a very simple

manner by distilling the fractions bolling abeve from about
320 to 340° C from the starting materials, i.e. the indus-
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trial hydrocarbon mixtures, such as the produc?szo% ceag-o
lytic carbon monoxide hydrogenation, contacting the dis-
tillation 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
melting points, and in particular slab paraffin wax and
hard paraffin wax.

It has been found particularly advantageous if
the process according to the invention ia conducted with
paraffin wax mixtures which have been produced with iron
catalysts at medium pressure from gas mixtures containing
carbon monoxide and hydrogen.

The hydrogen pressure best sulted for the hy&ro-
genation of the satarting material depends, among other
factors, on the initial boiling point of the starting
material. In general, a hydrogen pressurs of 5 kgs. psr
cm? and over is sufficient in order to obtain commercial
paraffin waxes in accordance with the invention. At lower
pressures a complete hydrogenation does not take place,
but the quality wef the final product is fully sufficient
for most industrial purposes, particularly with regard to
its color. At gas pressures of up to 50 kgs,/cm2 and more,
complete hydrogenation takes place and the final product
has at suitable temperatures an iodine number, neutrali-
zation number, saponification number and hydroxyl number of
Zero. ‘

The hydrogen absorption is comparatively slight
inasmuch as generally only small quantities of oxygen

compounds or unsaturated compounds are to be hydrogenated.
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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 hydro-

genation of the paraffin wax starting material ae those

containing ;nickel and magnesium oxide preclpitated on
kieselguhr, as used for example for the methanizing of
industrial gases. About 10 volumetric percent thereof is
admixed with the starting material. Cobalt~containing
catalysts as are customary in catalytic carbon monoxide
hydrogenation, along with other hydrogenation catalysta
may also be used, The hydrogenated preoduct has a yellow
color under mild hydrogenation conditions, and particularly
under low hydrogondtion pressures. When pressures of 30
kge per cn? and over are jused, 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 mixturs
of hydrocarbons of molecular sises of above Cyg -Opg, In
addition there ars still small quantities of olly constitu=
ents present.

It may be noted that there is a direct relatien-
ship between the operating conditions of the hydrocarbon
synthesis which gives the industrial hydrocarbons which:are
to be treated, and the hydrogenation temperature for the
hydrecarbon fractions above 320 - 340° C, While in conw
nection with hydrocarbons which were produced by means of
iron catalysts at medium pressurs from gas mixtures con-
taining carbon menoxide and hydrogen, the moat favorable
hydrogenation temperature is between 240 - 260° and prefer-
ably at 250% C, in comnnection with hydrocarbons having the
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same boiling point obtained from a hydrocarbon symthesis with
the use of cobalt catalysts, the optimum effect is obtalned
at hydrogenation temperatures of 210 - 230°, and preferably
220° ¢. _

The crude paraffin treated in accordance with the
invention can be split up comparatively saslly by ex-
traction into oil-free alab paraffin wax containing paraffin
hydrocarbons of melecular size Cyn = Cqp and into cil-fres
hard paraffin wax containing paraffin hydrocarbons above
030. This extraction can, for example, be carried out with
a benzol propanol mixture from which a part of the solvent
is distilled off after each crystallization and filtration
stage. When so operating the solvent mixture consists of

two components capable of forming a mixture having an

: isoot.ropd.c boiling peint, one of sald componsnts bedinga

geod selvent and the other a poor solvent for high boiling

-paraffin hydrocarbons of above C20.

The component in which the high boiling paraffin
hydrecarbons are relatively insolvent should be present in
an excess quantity as compared with the aszeotroplc ratio,
The sxtraction solutien obtained with this solvent mixture
is cooled several times, one after the ‘other, and freed
each time from the paraffin portions which have upo.rat'od
out in solid form. A given portien of the solvent mix-
ture is distilled off each time from the remaining selutien
fraed from the solid portions. This method can be carried
with numercus solvent mixtures if the boiling point of the
azeotropic mixture is prefembly above 70° G and if the
boiling peint of the second component, present in excess,

is at least 10° higher so that a good separation of the two
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golvent components by distillation is posaible. As the
compenent in which the higher boiling component present in
excess, aliphatic alcohols and praferably isopropancl 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

isopropancl fraction having an azeotropic boiling point
(66.6% benzol and 33.3% isopropanol) and 1 part by volume'
isopropancl is particularly suitable. Instead of imopropanel,
normal propancl can also be used. Also mixtures of carbon
tetrachloride or trichlorethylene or normal propanol are
well suited for the precess. The mixturs ratie between
the component which is a poor solvent for paraffin and the
compenent which is a goed solvent for paraffin depends 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 inte hard
paraffin, table paraffin and oily constituents. In such a
case the componsnts which are good solvents for paraffin and
form the assotrepic mixture are completely distilled off
after the first cooling. The remaining solvent then con-
sists only of the component which is a poor solvent forl
paraffin, i.e. in general of propyl alcohol. After the
second crystallization, i.e. after the separation of the
slab paraffin, the remaining paraffin contains only soft
paraffin and oily constituents, which are separded by disw~
tillation before the solvent is recycled.

The working of these mixtures can be carried out
in a form which is simpler than the extraction method
described, with the use of a single solvent. In this case
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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. Depsnding on the nature of the hydrogenated
crude product, lower alcohols, preferably propanol or iso-
propanol, in quantities by weight equal to or greater than
that of the hydrogenated ¢crude product, are jused. In
practical operation they are heated together with the crude
product generally under a reflux cooler and thereupon
cooled to at least 20% C and possibly even lower.

The suspension formed can then be filtered, the
filtrate obtained is agaln separated by distillation into
01l and propanocl and thi latter is returnsed to the process.
The filter cake obtalned is freed by distillation from
included alcohol traces and can be poured into fgates. The
solvent distilled off in this connection may alse be returned
to the process. This manner of operation is especilally
suitable for the splitting of hydrocarbon mixturea inte
portions of less than ono To be sure, in principle, the
portion above C,5 can again ba split into slab paraffin
wax and hard paraffin wax with the use of a single lower
alcohel. In this event, however, additional operations are
necessary. It is therefors advisable to use bengol-1s0-
prdpanol solvent mixtures of the above described kind for
the separation of hydrocarbon mixtures into: 1l. 0il,

2., 5lab paraffin wax, and 3, Hard paraffin wax.
EXAMPLE 1

As starting material, synthetic products, bolling

above 340° C which were obtained with iron catalysts from
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water gas at approximately 10-20 kg/cm2 gas prassure in
gtraight gas passage, were used., This starting material
. was of grayish-yellow tO 1ight brown color and had the
folloiing propartiest

. Pour point measured on a rotating thermomaters. 9h.0° H
Melting point measured in a closed capillary: 14 °c
fPenetration number 17.0
Todine number: ' 3.0
Neutralization number: 0.9
10, Saponification number: 243
Hydroxyl number: 6.0
01l content: 10.1 %
Passing over up to 3h0° e l.2 %
from 340 == 1,60° c 4042 %
above 460° C 5806 %

Of this orude paraffin , 3000 grams inmolten
condition wers mixed with 300 cc. of a nickel - magnesium
oxide - kieselguhr catalyst which consisted of 100 parte
nickel 12 parts magnesium oxide and 50 parts kieseslguhr.

20, The mixture was poursd into a reaction vesssl of high com=
pression strength and a cubic content of 5,000 cce and heated
to 250° G, Thereupon a gas mixture consisting of 85 parts
by volume hydrogen and 15 parts by volume nitrogsn was :
foerced in contact therewith at a pressure of up to 50
kg/cmz, and this pressure was maintained for 99 minutes
with continuous agitation. A small absorption of hydrogen
took place. After termination of the hydrogen treatment,
the reaction mixture was discharged from the pressure
vessel and separated from the catalyst in a heated filter
press. 3000 grams final product of a completely white or
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colorless quality wers obtained. ALL the fatty acids,
aaﬁera, alcohols and aldshydes which had been present in
thestarting materlial had passed over into paraffin hydro-
carbons. Only the ketones present in small-nmount remained
unchangade The final product had the followlng propertias:
Pour point measured on rotating thermometer: 946 (H

Melting point maasured in a closed capillar73105° ¢

Penetration number: 8,0
TIodine number: ‘ ' 0,0
10, Neutralixation number: 0.0
Hydroxyl number: ' 0.0
0il content: 12,7
Initial boiling point: 319%
Passing over up to 340° C 3.1%
From 340 - 460° ¢ 42.1%
Avove 460° ¢ 5408%

These figures show that as a result of the hydro-
gen treatment the lower bolling portions increased somewhat.
For the same reason the oil content also increased somewhat.

20, The penetration number decreased inasauch as the softening
constituents of the starting material, i.e. the esters and
alcohols, were hydrogenated to paraffin hydrocarbons.

" After the hydrogen treatment, the molten material had to
bs carefully protected from the action of air inasmuch as
it is very pensitive to oxygen. The product of the hydrogen
troat‘ont was finely ground and treated with 15 liters of
a selvent mixturs which consisted of 3 parts by volume pure
bensol and 2 parts by volume normal propyl alecohol. The
hot extraction solution was coolsd to 20° C and separated
from the solid conatituents in a filter press. After the
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crystallized mass had been freed by distillation from the
retained solvent thers were obtained 2100 grams of bard
paraffin wax of a melting point of 99,5° C.

. From the eold extraction selution remaining after
the hard paraffin wax separation, 9.5 liters of aolvpnt w6ra
distilled off. Thereupen the solution was again cooled to -
20° C and the crystalliszed constituents were separated from
the liquid phase in a filter press. The filter cake was
freed by distillation from the solvent contalned 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 starting product, there was used a low temper-
aturs hydrogenation paraffin having the folloling‘propprtios:

Initial boiling peint: - 108° ¢
Passing over up to 340° ' 6.3%
340 - 460° 87 %
over 460° . Le8%

Pour point measured on a rotating thermometer: 51.o°
Melting point measured in a closed capillary: 51°
011 content {40 x quantity of acetone) at 0° C 20.84%

at 21° 13.65%
Sulfur Traces
Iodine number: 0

" Neutralisation number 1,0
ﬁaponification number 6.2
Ester number . ’ 52
Hydroxyl number ' 43.0
CO number : 80,0

. Aniline point : o 108
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1000 grams of this material were hydrogenated with
100 cc. nickel-magnesium catalysts at 250° and 50 kg/cw? hydro=-
gen pressurs in an agitation autoclave for a time of reaction
of 90 minutes. _

After termination of the hydrogen treatment, the
reaction mixture was discharged from the autoclave and
separated from the catalyst in a heated filter press. The
hydrogenation product was mixed after the filtratien with
the same quantity by weight of propancl at about 70°,

10, thereupon cooled to 20% ¢ and stirred into a thin sus-
pension. The oil-alcohol mixture was filtered off and the
filter cake obtained was washed again with the same quan-
tity of fresh propanol. After the alcohol still present in
the cake was distilled off, the distillation residue (skabd
paraffin wax) was poured into plate#. The dl-alcohol mix-
turs obtaino& upon the filtration was gseparated into oil
and propanol by distillation. The propancl obtained can
be again fed to the procané combined with the propanol
obtained from the distillation of the filter cake. After

20, this treatment, 850 grams of oil-free transparent, theroughly
typical slab paraffin having a pour point {measured on a
retating thermometer} of 5403° C and characteristic values
of O was obtained in addition to 150 grams oil having a
pour point of 20°.

EIAMPIE 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 10-20
kg/cn2 gas pressurs in straight gas passage. This starting
maéorial was of grayish-yellow to light brown color and had
the folleowing characteristics:

“wl0=
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" Jodine number: - . . 3.0
" Neutralization number: S 0.9
" Saponification number: 2e3

10,

20,

Hydroxyl number: 6.0

' These products were hydrogenawd in a column having
a length of 5 m, and an inner diameter of 59 mm., wWith a
nickelwmagnesium oxide-kieselguhr catalyst of the aame cou~
position as was used in Example 1, at 250° C and 5 kg/cm®
pressurse continually in parallel flow with a gas mixture
consisting of 85 parts hydrogen and 15 parts nitrogen.

After discharge from the hydrogenation c¢olumn,

the reaction preduct was collected in an autoclave, released
f:on pressure and qopnratod from the catalyst in a heated
filter press. The fipal product obtained had a yellow
color and the following cha:nctaristics:

Iodine number: - 0.0
. Neutralization number: , 045
" Saponification numbers 1.6
Hydroxyl number; ‘ 2,0

As can be noted, the predominant quantities of,
the fatty aclds, asters, alcohols, aldehydes and olefines
which were present in the starting material have passed
into paraffin hydrocarbons. The rate of flow wag 1 = la5
kg/hour. , _
_ . The finil product obtained was thersupon aplit
up in the known mannsr'by extraction as in Examples 1 and
2 into the desired hydrocarbon groups.

. BXAWPLE 4

As starting material there were used synthetic

products boiling above 340° G which had been obtained by

-1l -
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means of cébalt catalysts from water.gas at approximately
10 - 20 kg/cm2 gas presgure in straight gas passage. This
starting material was of‘érafish-yellow to light brown celor
and had the following propertiess

Todine number: T ' 4e0

Neutralization number: 2,1
Saponification number: 3.9
Hydroxyl number: Te5

These products were hydrogenated in a column
having a length of 5 ms 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/c§2 pressure continually in parallel flow with a gas
ﬁixtnro cﬁnsisting of 85 parts hydrogen and 15 parts
nitrogen.

After emergence from the hydrogenation columm,
the reaction mixture uia collected in an autoclave, re-
leaned f}on pressure and separated from ths 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 fntﬁy
acids, esters, alcohols, aldehydes, and olefines which were
present in the qtarting material passed inte paraffin hydro-
carbon. The rate of flow was 5 -~ 7 kg/hour,

The final preduct cbtained may thereupen bs split
wp in the known manner, as in Examples 1 and 2, by extraction
into any desired hydrocarbon groups.

'The ﬁbova examples are given by way of il;us-
tration and not limjtation, the invention being 1imited by
the appended claims or their equivalents.

- 12 - .
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The embodiments of the invention in which an ex-
clusive property or privilege is claimed are defined as
followss-

1, i Method for the production of commercial paraffin
waxes from industrial hydrocarbon mixtures which comprises
separating the fractions boiling above about 320 - 340° C
from such mixtures by distillation, contacting the distil-
lation residues with hydrogen at a temperature of about 200 -

;2§0° C and a pressurs of at least 5 ks/t:m2 in the presence
"of at least one of metal and metal oxide catalysts, and

extracting paraffin fractions eof glven melting polnts.

24 Method according to Claim 1, in which the :hydro=
carben mixtures are produced with iron catalysts at average
pressures from gas mixtures containing carbon monoxide and
hydrogen.

3. Method accerding to Claim 1, in which the metal
in ssid catalyst is at least one member of the group cen-
sisting of nickel and cebalt.

leo Method accerding to Claim 3, in which said ocata~
lyst is & nickel, magaesium exide and kieselguhr catalyst,
said catalyst being present in amount of abeut 10% by velume
of the paraffin mixture.

50 Method according to Claim 1, in which the hydro-
carbon ';:B_r_:tuu ars obtained with iren cat.aiysta from g:as
n:l.xturu containing carbon monoxide and hydrogen At average
pressure, and said hydrogen contacting 1s oﬂ.’octot;l at

_temperatures of 249 to 260° C.

6o Methed accerding to Claim 1, in which the hydro-
carbon mixtures are the preducts of the catalytie cirbon
monoxide hydrogenation with cobalt catalysta, and said

%
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hydrogen contacting is effected at temperatures of about
210 - 230° c,

7s Method according to Claim 1, in which said exw-
traction is effected with lower alcohols.
8. Method according to Claim 7, in which said alcehols

are at least one member of the group consisting of propancl
and isopropanol.

9 Method according to Claim 8, in which said al~
cohols are present in amount sufficient to dissolve any
olly portions after cooling, while the solid comstituents
remain undissolved.

10. Method according to Claim 1, in which sald ex-
traction 1a effected with a solvant mixture containing twe
components capable of forming a mixture with an aseo=
iropic bollling point, ene of sald compenents being a solvent
and the other sald cemponent being substantially a poer
solvent for high boiling paraffin hydrocarbons having at
least 20 carbon atoms, said substantially peor solvent cem~
ponent being present in excess of the assetropic rstie.

11.' Method according to Claim 10, in which sald sol~
vent mixture ia ceoled, the paraffin portions separated

eut in the form of a selid, a given porﬁion of the solvent
mixturs distilled from the remaining selution; the ontifc
operation being repeated at least one additional time.

12. Method according to Claim 11, in whih hard paraf-
£in wax is separated out in the first cooling period, the
azeotropic mixture completely distilled off from the re-
maining selvent mixture, slab paraffin wax separated from
the remaining sxtraction selution by the subsequent coolings,
the remaining solution separated by distillation into soft

paraffin wax, oily constituents and sclvent portions.

n
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13. Method accerding to Claim 12, in which said scl=-
vent mixture componant which iz a good aolvcn£ for high.
boiling paraffin hydrocarbons is at least one member of

the group consisting of benzol, trichlorethylene and carbon
tetrachloride, said substantially poor solvent being an
aliphatic alcohol.

ALEX, E. MacRAE & CO. _ "g‘
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