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COMPLETE SPECIFICATION
Process for softening hard paraffin wax hy cracking

We, RuHrCcHEMIE AKTIENGESELLSCHAPT,
a German Company of Oberhauscn-Holpen,
Germany, do hereby declure the invention,
for which we pray that a patent may hbe
granted to us, and the method by which it
Is 1o be performed to be particulardy des-
eribed in and by the following statement :.—

The invention relates to a process for the
conversion or softening of hard parafiin
wax, obtained as a product of the cutalytic
hydrogenation of c¢arbon monoxide, into
waxes having melting points in the range
40°-80°C. hy cracking,

The normally solid hydraocarbons formed
by the catalytic hydrogenation of carbon
moaoxide have, for the greafcr part, imorc
than 30 carbon atoms in the molecule,
correspoading to a minimmm boiling point
of 450°C. at a pressure of 760 mm. Hg,
These hydrocathons from the catalytic
hiydrogenation of carbon monoxide boiling
ahove 460°C, are generally referred to as
hard paraffin wux or simply as hard wax.
When the hydrogenation of carbon monox-
ide is effecied with an iron catatyst, the
average number of carbon atoms in fhe
molecules of this hard wax les belween
about 45 and 50,

Hard wax has a seliing point of aboy
90°-100°C. as measured on the rotating
thermometer, and penefration numbers of
about 1. It is used to a small extent for
hardening slah wax and increasing the pour
point thereof, The utilization of larper
E{uanlities of hard wax involves considerable

ilficulties. In the production of polishing
waxes and shoe polishes difficulties are
caused, for examplc, by the relatively poor
0il absorbability and fhe insnificient refention
power of the hard wax. Moreover, the
pastes prcpared with the addition of larger
quantiiics of hard wax have litfle lempera-
ture-resistance, that is (o say, the hardnesg
of the pastes is insufficient at lemperatures

[Price 35, 6d.]

of 2s low as about 30°C. For the clectrical
industry, the hard wax is tao brittle and hus
too high a contraction, although its electrical
properties are satisfactory. In spile of ifs
high setting point, the hard wax is unsuil-
able for paper impregnation owing to its
exireme brittlencss. It canmot, therefore, be
used as a blending conzponent for siab wax
with the same succosy as microcrystalline,
petroleum waxes,

For this reason. hurd wax has heen
separatsd by solvent extraction into fractivng
of different melting points or ranges, Waz
fractions obtained in this manner and
having melting poinis of T70°-80°C. are
referred o as ™ Quokerite ” and are uscd,
for vxample, as blending materals in the
production of polishing waxes ung shoe
polishes, in  slecirical enginsering in he
manufacinre of condensers {capacitors) and
for paper impregnation.

The solvent exiraction of hard wax. which
is operated in g non-continuons megnncr, is
extremely complicated and also very costly

due to the large quantities of solvent which

have to be cirenlated. A further disadvan-
tage of this method of processing consists
in that the exiract fraciions only comprise a
relatively smalt pari of the hard wax. The
residye of the extraction is even more britile
than hard wax and, therefore, is still more
nnsuitable for use on 4 large scale,

No processes suitable for use o a com-
nmercial seale are known at present which
permit the separation of hard wax by dis-
tillation inte fractions of different rnclting
points and diffcrent properties. Vacnum
distillation, which hay hitherto been the
usual process, only pormits a tractionation
Up 10 & temperalure. recalenlated to normal
pressure, of about 460°C, By this process,
hard wax ecan only be recovered as a
residual or botloms fraction. Alihongh
referenices are made in the literature to the
molecular distillation of bard WaxX, Dn oa
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laboratory  scale, which permits  hydro-
carbons boiling above 460°C. 1o ke obtained
as distiliate fractions, processes of this kind
are completely unsuitable for the processing
of hard wax on a commercia] seale,

It is an object of the invention io provide
a simple process whereby the hard wax
obtained as a product in the catatytic hydro-
genation of carbon monoxide may be con-
veried into waxes having far greater utifiy,

According to the invention, the hard wax
obtajned s a product of the catalytic hydro-
genation of carbon monogzide is converted
by & process which comprises subjecting the
hard wax to cracking at atmospheric pres-
sure or at a slight superatmospheric pressure,
for example. up to 20 kg./sq. cm. at a
temperature in the range 370°-450°C. for
2 period of from 3 to 20 minutes, subjecting
the produets of cracking to distillation in &
first distillation zone at sbhout atmosplieric
pressure to remove the hydrocarbons hoil-
Ing up to 340°C., subjecting the residue
from the first distillation zome ta flash
vaporisation in a second distillation zone
operated at ap absohste pressurc in the
range 1-3 wm. He. so that the constituents
boiling between 340°C. and aboui 550°C.
at dafmospheric prossure are removed over-
head whilst the constituents boiling above
350°C. and forming a boitoms product are
recycled to the process, and separating one
or more wax fraciions having melling points
in the range 40°-80°C. from the overkead
product of the second distiflation zone,

The temperature at which the hard wax
is cracked 15 preferably not less than 350°C,
and is advantageously within (he range
420°-450°C. The residence time of the
hard wux in the cracking zone is preferably
the cracking heing
advantageously effected in a tubular system.

The scparation of the vacomm distillate
into the partienlar fructions desired, for
example, ito a fraction of 34D°-460°C,
boiling range at atmospheric pressure aud
& fraction hofling above 440°C. at atmos-
plheric pressure with the fraction boiling
ahove 460°C. remaining as the residue, may
be effected in a manner known per se by
distillation, The individual fractions ean
be freed from vil-containing constitvents in
known manner hy means of cxtractive de-
ciling processes ar, if necessary or desired,
by sweating processes. 1f is possible in this
manner 1o oblain oil-free woxes having the
particular melting poinis or ranges desired.
It iz of advantage if the Fractions, prior to
the deoiling, arc hydrozepated in a manner,
known per se, for example, in the presence
of a nickel catalyst, at.temperatures of whout
250°C. By this sitep, an increascd vield
of ofl-free waxcs is obtained,

It is also possible to avoid separation
by disillation of the distillate boiling be-

tween gbont 340°C and 550°C. 1In this
case, the overall fraction, eferably after
hydrogenation, Is separated into parafiin

wazes having melting points of, for example,
about 70°C., about 50°-60°C. and zhout
40°-43°C, and an oily fraction, by subject-
ing the overall fruction fo g slagewise deoil-
g at decrcasing temperatures, such as at
temperutures of between 20°C, and 0°C

It is also possible, however, 1o separate
the entire vacuum distillate by solvent
extraction at increasing temperatures, the
exlrection being eflccted in known manmer
with the use, for example, of heptane or
other low boiling solvenis. Tn this exirge-
tiou, the low meliing constitvenis are
obluined first and the high melting con-
stituents Iast,

The flash vaporisation in the second
distilation zone may bc carried out with
particular advantage in two or morc series-
commected vacuum colmmns operating with
decreasing ahsolute pressure. In  this
mapmer, several vacumm  distillates  are
directly obiained rather than a single
vacium distillate and the necessity of a
subseguent separation by distiliation is
climinated, a simple deoiling of the diffcrent
vachum distillaics heing sufficient.

An jnercased vield of veloable waxes
having melting pofats of botween 60°C, and
80°C. may be obtained by cracking the hard
wax in a tubaler system heated to 370°-
410°C., the rcsidence time of the hard wax
in the tubufar system being preferably
between & and 15 minutes, whilst the residuc
boiling above about 530°C. from the vacuum
or second distillation. 7one is cracked in a
second tubular system which is heated to
temiperatures of berween 410°C. and 450°C.,
and preferably belween 420°C. and 430°C.
the residence time of the residuc in the
second tubular system being advantageous]y
from 6 to 15 minutes, the cracked products
from the two fubvlar systems buing then
processed together in the [irst and second
distillation zones,

With this modificalion of the invention in
which the residuc from the second distilla.
tion zone is cracked in one zonc whilst the
hard wax is cracked in another zome, &
further embodiment of the process may tc
carried out if not only the hard wax, but
all of the hydrocarbons from (he cataiytic
hydrugenation of carbon monoxide boiling
above approximately 340°C, are charged as
feedstocﬁ in the process of the invention. in
this case also, the feed boiling above 340°C,
is passed irough (he first tubular system
maintained ai a tcmperature in the range
3707 410°C. whilst the residue from the
vacuum or sceond distillation zone is passed
through the second mibular system main-
tained at a temperalure in the range 410°-
450°C. The cracked products from the fwo
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tubular systems are then passced together
through the first and second  distillation
Zones,

It is also possible, of course, to adjust the
initial boiling point of the residue from the
vacuum or second distiflation zons to tem.
peratures lower than about 550°C. such asg
SC0°C. Thus, for exam ple, all of the hydro-
carhons boiling ahove 500°C.- are recyclad
for cracking, In this casc, the reaction pro-
duct contains less waxes having meliing
points of 60°-80°C. and morc waxes having
melting points of hetween 40°C. and 60°C.

The process of the invention can be
operatedp on 2 commercial svale without
difficulty.  The formation of wmydesirable
residual products or of carbon  cansing
abistrictions or blockages in the apparatns,
has not been observed, It ig possible hy
means of the process of the invention to
vonvert the hard wax into valuable waxcs
having melting points within the Tange 4)°-
80°C. approximately with a vield of ahout
70-80%,  and with 80-90% of these waxes
being of particnlar value by virtue of their
baving mefting points within the range 70°-
737C. approximately,

It is already koown to subject carbon
monoxide hydrogenation products  boiling
above 430°CT 10 thermal cracking to produce
therefrom fractiong boiling betweon 320°C,
and 450°C, which have been converted into
fatty acids by oxidation, In this cracking
process, however, quite considerable guanii-
ties of gascs and low boiling hydrocarbans
are obtained so that the vieid of waxes
having melting points of zhout 45°-60°C, is
very low, whilst waxes having meliing poinis
above 60°C. cannot be obtained at ali.

It has also been proposed to treat hard
waxes from the carbon monoxide fydro-
genation at 400°-450°C. until the hard wax
has turued into a salve-like product similar
to a jelly. In this method. (he treatinent is
carricd oot for 2-18 hours, In conlrust to
this process, the process according o the
invention vialds no jelly-like products at af],
but sclid, oil-free waxes,

The process of the invention, which may
be termed the * Paraforming ” process. now
makes possible the conversion of hard wax
from the catalytic hydrogenation of carbon
monoxide into waxes melling between ahout
40°C. and 80°C. with high vields, and pas-
ticularly into waxeg having melling points of
60°-80°C., which waxes may he widely used
in the production of polishing waxes and
shoe polishes, in elecirical engincering and
in paper impregnation, Moreovcr, the waxes
produced in accordance with the iuvention
and having melting points of about 70°C.
are spitable for the manufacture of candics.
Hcai-resistant candles particularly suitahle
for use in the tropics and having cxceflent
combustion propértics ecan be produced

from, for example, 1 puri of wax having a
inelting point of about 68°.75 *C. apnd, for
exdmple, one part of wax kaving a melting
point of about 56°-62°C,

By the process of the invention, the hard
wax from the catalytic hydrogenation of
carbon monoxide, which hitherlo had ligile
wse, is converted inio vatuable products
having an atmost unlimited market. This
is of particular fmportance since by far the
grealest part of the normalty solid paraffin
hydrocarbons obtained in the products of the
catalytic hiydrogenaiion of carbon monoxide
consists of hard wax and the lack of uphor-
tunity for the sale of (his hard wax has
hitherto had a very disadvantageons effect
on the Fischer-Tropsch synthesis from the
economic standpoint,

The invention is illustrated by the follow-
ing Examples :

EXAMPLE }

A mixture consisting of 35 paris by weight
of a hard wax boiling above 460°C,,
obtained by the hydrogenation of carbon
monexide in the presence of an iron calalyst
and having an average molecular weight "of
030, and 65 parts by weight of a distillation
residue boiling abdve 550°C. apg derived
from the process cycle, was passed at normal
pressure throngh a tube heated to 425°C,,
the residence time of the mix{ure within the
tbe being 8 minutes, Afier the passage
through this tube, the g£45e0U8  reaction
products formed i
constilucnts boiling up to about 340°C. were
Separated from the reaction produet in a first
distiltation coluran operaied at atmospheric
pressure.  The bottoms product or residuc
from the first disiilfation column was de-
Dressurized or subjected to flash vaporisation
in a second distillation column operated at
an absolufe pressure of 1 mm, g and from
which, while utilizing the heat content of the
said buttoms product, the reaction products
boiling hetween 346°C. and 350°C, (af atmos-
pheric pressure) wese taken off overhead
while the residue boiling above 550°C, was,
after admixture with
cycled to the eracking
tube heated to 425°C.

The head temperature in the vacuum or
sccond distillation column was 275 “C. and
the botiom temperature wag 375°C

Based on the hard wax charged to the
process, the following rcaction products
were obtaincd:

Qverhead products in the first distitia.
tion:
1.0% by weight of gas
3.7% by weight of a fraction hoiling in
the ramge 30°-160°C
1L.0% by weight of a fraciion boiling in
the range 160°-340°C,

zome, thai ig, to the

the tube and the ligguid -
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Overhead products in the sceond distilla-
tion :
84.7% by weight of a fraction boiling in
the range 340°-550°C.
The fraction boiling in the range 340°-
530°C. was scparated in a conventional

‘gounnercial vaceum distillation uptil at an

absolufe pressure of 3 mm. Hp into a dis-
tillate boiling in the range 340°-460°C. at
atmospheric pressute and a residee boiling
in the rapge 460°-550°C. at atmospheric
pressure. Based on the hard paraffin charec,
the yield was as follows:

19.29% by weight of a fraclon beiling in

the range 340°-4601°C,

65.5% by weight of 3 fraction bofling in

the range 460°-550°C.

These twa fractions, after the addition of
5% by weight of a hydrogenation catalyst
(00 Ni, 15 MgO, 50 kieseleulr) were
separately stirred for 1 hour in sn auteclave
at 250°C. and under a hydrogen partial
pressure of 5C atmospheres and subse-
quently separated from the catalyst by filira-
tion. The hydrogenated fractions were pro-
cessed as follows:

One part by weight of the fraction boiling
in the range 340°-460°C. was admizcd by
stirring a1 60°C. with three parts by weight
of a solvent consisiing of 35% of benzene
and 65% of isopropanol, cooled to 20°C.
and filtered at this temperatore. The filtra-
tion residue was washed with smull zmounts
of the same solvent mixiure. After evapora-
tion of the solvenl, an ofi-free slab paraffin
wax having 2 pour point of 57.5°(C was
obfained.

The filtratc obtained was further cooled
to 5°C. and again filtered at this tempera-
ture. The [liration residue was washed and
then freed from the solvent. This resulted
in am oilfree soft paraffin wax having a
pour point of 44°C. The solvent mixture
was separated from the filirate by distifla-
tion.” The residuc consisted of an extraction
cil having a pour paint of 25°C,

‘The yield, hased on the hard wax charge,

vas as follows:

9.7% by wcight of slab paraffin wax

3.9% by weight of soft parafin wax

5.8% by weizht of extraction oil

One part by weight of (he fraction of
460°-550°C. builing range was stirred at
80°C. with 3 parts by weight of the benzene-
iscpropanol solvent mixturc hereinbefore
referred (0. cooled to 5°C. and filtered at
ihis {cmperaturs. The Hltration residue was
washzd with small amounts of the solvent.
Atter evaporation of the solvent, an ofl-fres
wax having @ pour point of 73.5°C. was
obtained. ‘The solvent was separated from
the filtrate by distillation. The residue con-
sisted of an extraction oil baving a pour

point  of 27°C, The
follows:
52.0% by weighi of paraffin wax having
& pour point of 73.5°C,
6.5% by wcight of extraction ofl.

The tolal yield obtained from 100 paris
of hard paraffin wax wuas as follows:
59.0% by weight of parafin wax having
a pour point of 73.5°C.
9.7% by weight of slab paraffin wax
having a pour point of 37.5°C.
38% by weight of soft paraffin wax
having a pour point of 42.0°C.
12.1% by weight of exiraction ofl having
a powr poinl of 26.0°C,
1.7% by weight of a fraction boiling in
the Tange 160°-340°C,
3.8% hy weight of » fraction boiling in
the rasge 30°-160°C,
1.6% by weight of gas,

EXAMPLE 2

A mixture consisting of 30 parts of the
hard paraffin wux used in Example 1 and
boiling above 460°C, and 70 parts of a dis.
tillation residue boiling above 3350°C.. was
passcd ar normal pressure through g fube
heated to 430°C., hc residence time in the
tube being 6 minutes. After passage through
this tube, the gas and the liquid constituents
bejling up to about 340°C, were separaicd
Irom the treated mixture in & first distiHa-
tion column operating at nornal pressure.
'The residuc or hottoms product from the
first column was depressurized or subjected
to flash vaporisation in a second distiflation
column operating at an absolute pressure of
1 mm. Hg and from which, while utilizing
the heat conient of the botioms product of
the first distillation columm, the producis
hoiling between 340°C. and S550°C. at
atmospheric pressure were withdrawn as
distillate, whilst the residue boiling above
530°C, wus recycled to the heater tabe,

Bused on the hard wax charge, the follow-
ing overhead products were obtained:

In the first distiliation:

0.8% by weight of gas
3.8% by weight of u fraction boiling in
the range 307-160°C,

11.0% by weight of a fraction boiling in

the ranse 160°-340°C.

In the second distillation:

84.4% by weight of 4 fraction boiling in

the range 340°-550°C.

The fraction of 340°-350"C, boﬂing range
was  subsequenily hydrogepated 1o the
manper deseribed in Example I and then
processed as follows:

One part by weight of the fraction 340°-
530°C. was stired at ¥0°C. with 5 parts by
weight of a sofvent mixture consisting of
509 of henzene and 507 of isopropanel,

yields were  as

G5

70

75

80

85

95

100

105

110

115

120

125



i0

15

20

23

30

35

40

45

50

55

40

773237

cooled (o 20°C. and filtered at this tempera-
ture.  The filtration residue wag washed
with small amounts of the solvent mixture,
After cvaporation of the solvent an oil-frea
paraffin wax having a pour point of 70°C,
was obtained, The resulting fltrats was sub-
jecied to distillation in which a distiflate
consisting of about 66% of benzene and
33% of isopropanct distilled off as an azeo-
tropic mixture. The distillation was con-
tinued wntil shout 60% of the solveni mix.
ture was distilled off.  The distillation regi-
due was cooled to 20°C, and filtered at this
temperature.  The filtration residuc was
washed with small arsounts of solvent Tix-
ture and then freed from the solvent, This
resulicd in an oil-free, slab paraffin wax
having a pour point of 52°C." The Altrate
was then cooled to 5°C. and [iltered at this
tempcerature,  The fitraiion residue was
washed and subsequently freed from the sol-
vent, This result:g in an oil-frec, soft paraf.
fin wax having a pour point of 43°C,” The
solvent was separated from the fltratc by
distillation. The residue consisted of an
extraction oil havisg a pour point of 26°C,
The total vield obtained in this magner
from 100 parts of hard paraifin wax was as
follows :
61.8% by weisht of parafiin
& pour point of 70°C,
6.9% by weight of slab parafiin wax
having a pour point of 52°C.
2.8% Ly wcight of soft parafiin wax
having a pour point of 43°C,
12.9% by weight of extraction oil having
& pour point of 26°C,
11.0% by weight of a fraction boiling in
the range 160°-340°C,
3.8% by weight of a fraction boiling in
the range 30°.140°C,
C.8% by welght of £as.

EXAMPLE 3

35 purts by weight of the hard parafiin
wax mentioned in Dxample 1 were passed
al normal pressure through a tube heated to
4307C., the residence time in the tuba baj
6 minutes. Through 2 second tube which
was also heated to 430°C., 653 parts by
weight of a distillate boiling above 5507
were passed, with a residence time in the
tobe of ¥ miautes. Both of the treated,
products were combined and then the gag-
cous and liguid constitucnts bolling up to
about 340°C. were scparated in a first dis-
tillation cohunn operating at normal pres-
sure, ‘The bottoms product from the first
distillation column was depressurized ie.
subjected to flash vaporisation, in a secomnd
column operating 2t an absofute pressure of
80 mm. Hg. At a head temperature of
300°C. and a bottom temperature of 400°C,
the constituents boiling in the range 340°-

wax having

460°C. at atmospheric DICSSUTE  were
separated as distillate. The residue from
the second distiflation colump was then sub-
jected to flash vaperisation in a third djs-
tillation  column operating at an absolute
pressure of Imm. He. At a bottom ternpera-
twre of 375°C, und a head temperature of
B0°C. the constitnenis boiling  botween
460°C. and 550°C, at atmospheric pressure
were separated gs distiliate while the regiduc
boiling above 550°C. was Teturned iulo the
second tubc heated to 430°C,

‘Based on the hard paraffin. wux charge,
the following overhead produets  were
oblained

In the frst distiliation:

0.5% by weight of gas

65
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22% by weght of 3 fraction boiling in -

the range 30°-160°C,
5.0% by weight of a fraction boiling in
the range 160°-340°C,

In the secund distilfation :

12.2% by weight of u fraction boiling ia

the range 340°-460°C.

In the third distillation:

80.0% by weight of a fraction boiling in

the range 460°-550°C.

The two fractions of 340°-d60°C. and
460°-550°C.. beiling Tange respectively were
separutely hydrogenated and de-oiled in the
mansner described in Example 1,

The total yield obtgined from 100 parts by
weight of hard paraffin wax was an follows ;

71.8% hy weight of parafin having u

pour point of 7£0°C.

5.7% by weight of slab paraffin having a
pour point of 56,0°C.

2.5% by weight of soft paraffin having a
pour point of 43.0°C.

12.2% by weight of extraction off having

a pour point of 27.0°C.

3.0% by weight of a fraction boiling in
the range 160°-340°C,

22% by weight of a fraction boiling in
the range 130° and 160°C.

0.5% by weight of gas,

What we claim is; —

1. A process for the conversion of the
bard wax obtained as a product of the cata-
Iytic hydrogenation of carbon moenoxide,
which comprises eracking the hard wax by
heating the wax at atmospheric pressure or
a slight superatmospheric PICSSHTS at a tem-
perature within the range 370°-450°C. for a
period of from 3 10 20 minutes, subjecting
the products of cracking to distillation in 2
first distillation zowe al abouni atmospheric
pressuze to remove the hydrocarbons boiling
up to 340°C., subjecting the residue from the
{rst distillation zone to flash vaporisation in
a second distiliation zone operated ar ag
absolule pressure in the range 1-3 mm. Hg iy
such 2 manner that the constituents boiling
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[1. A process aeeordifg to any one of the
prececing claims. in which the second dis.
(atien zonc comprises two o more dis-
tillation stzges. through which the residge
fon zone is passed, the
distillution zope being
operated al decreasing pressures in the direc-
product under treatment,
12, A process accordini o any one of the

the bottons pro-

duet from the second distillation rone Ig
subjected to cracking by buing. passed
4 temperature
of 410°-450°C. at atmospheric pressure or a
pressure ol cxeeeding 20 kg, / 50. em., whilst
the cracking of fresh hard wax is effected iy
# scpardte tubulur system al a temperaiure
in the range 370°-215°C., the products from
both tubular systerns being thereafier treated
first and second distillation

arding to claim 14, in
product from the second
disiillation zone is inaimained for a period
minues al 4 temperaturc m
the range 4107450 C, during cracking.
accerding to claim 17 or
claim 13 in which the hottoms product from
the second distillarion zone I8 erncieed af a
the ronge 420°-420°C.
13, A prosess £ the production of 4 wax
nge 4AG°-
hare.

a mehing point in the py
stanijaity as

production of u wax
in the raomere 40°-
as hereinbofore des-
cribed in any one of the Examples.

o meliing points in the

773,237
hetween about 346°C. and about 350°C, at
atmospheric pressure ave removed overhead
whilst the copstitnents boiling skove about
356°C. and forming a hottoms product are
5 reeyeled 1o the process, and separating one or  frem the first disisl:
more wax fractions having melting points in stages of the sceond
the range 40°-80°C. from the averliead pro-
duct of the second distillation zone, tien of flow of the
2. A process according to claim 1. in
IG which the cracking of fthe hard wax is preceding claims, in whic
effected at a temperature of pot Jess than
3IBeC, . :
3. A process according to claim 1 or claim  through a tubular system al
2, in which the cracking of the hard wax is
15 cfected af a pressore ot excesding 20
ke /5q. e,
4. A process according to any one of the
preceding claims, in which the cracking of
ihe hard wax is effected 2t n tefrptrainre
20 within {he ranpe 420°-430°C, tegether in the
5. A process according to any one of the Zones.
preceding claiins, in which the hard wax 1 P30 A provess oo
heated during cracking for a period of from which tlic hotron:s
$-15 ininufes,
25 6. A process according o uny one of the of fram 6 (o0 13
preceding claims, in which the cracking of
the hard wax is effected in a tubular systeit, 14, A pracess
7. A process according 1o a1y one of the
preceding claims, in which the wax fractions
30 are separatcd by distillation from 1l over- temparature witk!
head product of the second dietillation 7one.
8. A process according to piay one of  having
claims 1 %o 4, o wiich the was frections arc  20°C. from hard WUX, sub
obtained from the overhead product of the  inhefore deseribed,
35 recond distiflation zone by deboiling, 16. A process for the
9. A process 4ccording i any one of having v melting g«
ciaims 1 to 6, in which the wax fraciions  80°C., substantiuliv
are obtaincd from die overdead product of
the second distillation zone by solvent extrac- 17, Waxes hav
40 won.

1G. A process according to any one of the
prsecding claiias, in which the overhead Bro-
duci of the secomd distfiation zone is sub-
iected to hydrogenation prior to separation

45 of the wax fractions,

fange 40°-80°C., whensver obtained by the
process of any precading clain.
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