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Be 1t Kuown ol ws, Frlaz iosher, of A
wedoer Jilhela riose, LMibein-Tubr, Goroany, .od

ditihousstrasse, (Ulaciu-Rubr,

Ceraany, Shemlots, bpuving iovented cortoin e and
useful "Frocass for trouting syntuetic danzine
preiuvets from hydrogen and tine oxidaa of corborn™ do
nered, feslare thet e following iz a full, elear,
und exzct descvlisbien of the sane:-

It is Xnown that in the proiuction of
benzine by synthesais fron cardon monoxide ani
hyirogen =t nowmul »ressurs, a raw product is odbained
from aliphatie nydrocarbona having nizghiy varying
Boiling points, the ruv proiuet containing in adidition
to mono-olefines, wmainly ssiurated hydrocarbons suehr
as gasol, light benzine, hsavy benzine, illuminating
oil, teating oil and solid paraffin. I% ig inberent
in the naturs of tasse yroduets tiat the benzines
obieined satisfy present day requiremsnts in resist-
ance to detonation ud to only e boiling point of
about lOOO C., svan when by selecting the conditions
of groduction, the compesition of the gases, and
the nature of the catalyst are so determined that
there are as wany monc-olefines in the benzine as
possible. ' On the other hand it has been found
{(Brennatoffchemia™ Vol. 15 (1934) naze 229), that
partioulerly valuéble lubricating oils can be yroduced
by condenaation from the monc-olefines of the frackion
batween 100 and 250° C. and over. In crder to con-
vert as far es »ossible the whole produsts of the
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syitaeslis of beuzire into tio arviculioly Jecziranle
*. - - - -~ -, - - . Lo
Suaseanees, nancly, nbi-detonating benmivs angd

valuable lubriecating ¢ils, i% has besn found Darvi-
wisrly =dvantagesus %o srocesd as follows: -

First o7 all 1igut benzize vinich boils up
to edout 100° C. is removed from the raw nroduct
obtained at nommal vressure by the synthesis of
benzine from hydrogsen and the oxides 6f carbon.
Thersupon solid paraffin is removed from the aigher-
boiling benzine whether by distillation or in any
other manner, for exemple by eooling or by solution
or by thermal treatment. Lubricating oils having
a low sclidification point ére obtained by con-
densation from the olefines contained in the higher
boiling constituents either directly or by dilution
or by an enriching operation. The production of
the lubricating oils in this state is of Importance,
besause before cracking -there are no other con-
stituents, such as aromatlc hydrocarbons present in
assoclation with the lubricating o0il to reduce its
quality, that are subjected to the aotion of a
condensating egent, such as aliminium chloride,
Thereupon distillation is advantageously carried
out wder vacuum during which the lubriecating oils
remain behind while the transfprmer dils and spindle
0lls actually pass over. ALl thet has not passed )
over into ithese more valuable prodﬁcts is subjected
to a crecking process wiich can produce benzine
that is resistant to detonat ion while, if e cessary,
soft paraffin removed before the ppoduction of the
lubriecating oil is adged. The light benzine herein-
before referred to and the cracked benzine produced
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"y aceording Yo uhieh kinds of
benzine ars desired, 2y %his netled tie entire

raw ligquid roducts resulting from the synthesis

of venzine can be treated o “roduce benzine
resistant Lo detonation and valuable lubriczting oils,
in addition to & suall residue of oil resulting from
tie cracking operation. This method »roduces
primarily a iight benzine whose resistance to
detonation.is equal to thet of Baku benzins, while
furthermore cracked benzines are abtained Whose
octane number is over 70, and finally the ccmbined
opsrations deseribed produce valusble lubricating
oils having viscosity indices 17ing vetween 1.6 and
2.6, whose absolute viscosity is rnerely a guest on of
concentrating by distillation.

In carrying the invention into effact
accarding to one method 100 kg, of a raw product are
taken, produced at a reaction temperature of about
2000'0., from water gas at normal pressure by the use
of a catalyst consisting of cobalt metal and zinc
oxide. The water-clear product has & specific
gravity of 0,78 at 200 C., and consists up to about
45% of olefine hydrocarbons. At Tirst the mixture is
di;tilled at rormal pressure until the temperature
of the vapour is 125° C. By this means 42 kg. of 1ight
benzine i1s obteined which hes a specific gravity of
0.67 at 200 C., and has an olefine content of 60%
by wvolums. The octane number determined by the.
C.F.R. motor method is 65. The distillation of the raw
prédﬁct is then continued until the temperature of
the wvapour is 250° €., 37 Kg. of a heavy benZine
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disvillate vein: secursd. The residue of distillation
ersunding to 31 g., by reason of the igh content of
soft narafflin, solidifiss to »roduce crude naraffin.

The nheavy benzine distiliate of a specific
gravity ol 0.74 has an olfine content of 40%, and is
treated in the manner herainafter described‘to vroduce
Iubricating oil.

The product 1s first mixed in an iron
polymerisation vessel provided with a good stirrer, with
1l xg. of commercial anhydrous aluminium chloride at
Toom btemperature, whereupon the reaction temperature'is
raised within a period of 2 hours %o 180o C. At this
tamperature the mixture is well stirred for a further
six hours, and then allowed to cool. The reaction
product is as the result separated into two layers,
the lower of wirich consists of an addition-compound
of aluminiumrchloride witich can be used as catalyst
for further conversions. To secure lubriesting oil
the upper layer of oil is first purified with about

% of Fuller's earth and then is subjected to distilla-
ticn. The distillation is carried out until the
vapcur temperature is 250° ¢. at normal pressure, and
then is continued under vacuum at 15 mm. of mercury,
until the wvapour tamﬁerature is 200o C. At the same
time &5 kg. of a distillate is obtained which contains
practically no olefine hydrocarbons, and for conversion
into benzine resistant to detonation is combined with
the high-beiling residue from the first distillati on.
The residue from the vacuum distillation is 10.5 ke.
6f-a lubricating oil having the following properties:-
specific gravity at 20° C., 0.840; viscosity at
20° €. - 20.8° Engler, and at 50° C., £.66° Engler;
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viscosity indsx = l.90; solidificaticn point -36° ¢.

The residue containin: soft naraffin to the
amount of 21 kg., vwhich has been obtained in the
Tirst distillaticn, is combined with the distillate
to the amount of 25 kg., poor in olefines obtained
during tihe orcduction of the lubriecating oil and
sub jected cracking, for the purpose of conversion
into benzine resistant to deftonation. The product
is 39 kg. of cracked benzine having an octane
number 75.

Thus by treating the raw product of
synthetic benzine by the vrocess according to the
present invention 42¢% by weight of primary benzine
is produced having o;tane number 65, 395 by weight
of cracked benzine, having octane numbef 75, and
10.5% by weight of valuable lubricating oil with a
visc;sity index of 1.90.

The process of the invention is dlggrammet -
ically indicated by way of example in the accomrpanying
drawing., As Illustrated in the drewing the raw
product which is obtained in the synthesis of bengzine
from carbon monoxide and hydregen at normal Dressure
1s first distilled off in the still & ur to a
temperature of 1250 C. of the vapours passing off,
These vapours provide during condensation a light
benzine b which is sufficiently resistant to detonation,
Thereupon the residue in the still a is further
aistilled until & vapour temperature of 2500 C. 1is
reached. The heavy benzines producsd, after con-
densation pass into the polymerisetion vessel & which
1s provided with a stirring Qe#ice 4. The raw product
obtained during polymerisation ia carried over into the
still f and then distilled. A lubrieating oil remains
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which is drawn off at g while the distillate passes into
the cracking apparatus h. Furthermore the soft

paraffins remaining behind in the still a after

‘the second distilletion are passed into the cracking

apparatus h., The remaining cracked benzine is drawn

off at j while the uncondensed oracking gases leave

at k.

Varlious chenges may be made in the detalls
diselosed in the foregolng specification without
departing from the inventlon or saerificing the

advantegss thereof.
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We claim:-

1. In a process of production of benzine by re-
acting hydrogen with carbon monoxzide at elevated tem-
éeratura in the presence of a catalyst, the steps of sub-
jecting the reaction product, from which the fraction
boiling below 100°C. end the paraffin capable of solidl-
ficetion have been separated, to polymerizetion In the
presence of & polymerization scatalyst, of thereafter dis-
tilling the polymerization product first at ordinary
pregsure for the recovery of a soft varaffin which is
capable of yielding in a oracking treatment, & further
quantity of low-boiling benzine, end of finelly distil-
ling in vacuo for the recovery of & residue sdapted
for use as a lubriecant.

2. The process of produelng benzine and lubrica-
ting oll which comprises passing water zas at about 200°¢C .
in contact with & hydrogenation catalyst, subjecting
the reaction products to distillation at =2 temperature
up to about 125°C, geparating the distillate, con-
tinuing aistilletion up to about 250°C. heating the
second distillate under stirring in the presence of
a polymerizetion catalyst to about 120°C. purifying the
0il layer, distilliing seme under ordinayy pressure
up to 250°C. cracking the distlllate to recover benzine
snd subjecting the residus to distillation in a high
vacuum at a temperature up to about 200°¢. for the
recovery of a residue belng adapted for use as &
lubricant.

(sgd) Frenz Fischer
{sgd) Herbert Koch
Cologne, Germany.
27th June 1935.
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QCsrtiried to be the drawings referred to in the specification hereunto annexed.
i Dated at London, England, this 2nd day of July 1935
FRANZ FISCHER &nd HERBERT KOCH

By Z__,/ .y 5 St ¢

sattorney





