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ployed, which is the preferred manner of working, 
the reaction is carried Out under a pressure of 
from 50 to 200 atmospheres; if, however, less 
strongly hydrogenating catalysts are employed, 
pressures of more than 250 atmospheres, as for 
example of 300, 400, 500 or 1000 atmospheres are 
required. Suitable strongly hydrogenating cata 
lysts are for example the sulphides of heavy 
metals, such as the sulphides free from oxygen of 
the metals of the 6th group of the periodic system 
for example of molybdenum, tungsten, or of nick 
el, cobalt, rhenium or tungstates such as nickel 
tungstate with great advantage. Sulphides may 
be employed which are produced by the decom 
position of sulphonic salts, as for example of 
tungsten, molybdenum and the like according to 
the application Ser. No. 586,948, filed 15th Janu 
ary 1932, or by treatment of metals, such as 
chromium, molybdenum, tungsten, rhenium and 
the like, or metal compounds, with volatile sul 
phur compounds, as for example hydrogen sul 
phide, carbon disulphide and the like under pres 
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sure, as for example according to the applications 
Nos. 478,101 and 586,948 filled 27th August 1930 
and 15th January 1932 respectively. As catalysts 
having a less strong hydrogenating action may be 
mentioned for example the oxides of the metals 
of groups 5 to 8, in particular group. 6 of the 
periodic system. 
The benzines saturated with hydrogen thus ob 

tained contain mainly saturated cyclic hydrocar 
bons, in particular hydroaromatic hydrocarbons. 

In order to obtain a far-reaching conversion 
into benzines in the second stage it is preferable 
to return the fractions of the products boiling 
above 200° C. issuing from this stage to the re 
action chamber of the second stage in admixture 
with fresh middle oil. 
. In order to improve the properties of the re 
sulting benzines as regards knocking they are de 
hydrogenated in a third stage, as for example 
under a pressure of hydrogen. This is prefer 
ably effected while employing temperatures of 
more than 500° C., as for example of from 510 
to 560° C. Catalysts, as for example metals or 
metal compounds, in particular the oxides of the 
3rd, 5th and 6th groups of the periodic system 
may be employed either alone or in admixture 
with each other or with carrier substances such 
as active carbon, active silica, bauxite, active 
alumina, Florida earth, pumice, magnesite, mag 
nesia, chromium oxide and the like. It is prefer 
able to maintain a partial pressure of the prod 
ucts introduced into the reaction chamber of 
more than 10 per cent, preferably of more than 
30 per cent up to 80 per cent. In this manner 
the benzine is converted into benzine which is not 
saturated with hydrogen containing cyclic, in 
particular aromatic hydrocarbons, without any 
considerable formation of gaseous hydrocarbons. 
The present invention has the great advantage 

of rendering possible the preparation of a non 
knocking motor fuel from an aliphatic initial ma 
terial having a higher boiling point. 

Reference is here made to the accompanying 
drawing, which discloses diagrammatically an 
apparatus for carrying out Our process. 
On the drawing: 
The middle oil in tank is conducted, with 

the assistance of pump 2, together with hydrogen, 
the hydrogen being compressed in compressor 9 
to 200 atmospheres and further conducted 
through conduit 8, over the pre-heater 3, into the 
reaction furnace 4. The reaction material leav 
ing the oven is cooled in the coil 5 so far that in 
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the stripper 6 mainly an oil of the boiling point 
range of middle oil is condensed, whereas any 
low boiling portions, especially benzine, together 
with the excess hydrogen, leave, the stripper 
through conduit fo, pass through the cooler if, 
into a second stripper 7, in which the benzine is 
Separated. The separated benzine is drawn off by 
way of the tension release valve 15 through con 
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** duit 3 and conducted into the tank 6, whereas 
the non-condensable parts together with the hy- 0 
drogen are released through valve 4 and removed 
by Way Of conduit f2. 
The oil in the stripper 6 is conducted by pump 

2a together with fresh hydrogen, which is fed 
through conduit 8a, through the pre-heater 3a, 15 
into a second reaction vessel 4a and there sub 
jected to pressure hydrogenation, according to 
the conditions set forth in the example. The 
reaction material leaving the oven is cooled in 
cooler 5a, the condensed unchanged oil separated 20 
in the stripper 6a is returned with the assistance 
of pump 8 through conduit 9 into the reaction 
chamber 4a, whereas the benzine condensed in . 
cooler i da is collected in the stripper Ta. Non 
condensable parts and hydrogen undergo a pres- 25 
sure release by way of valve 4a and leave the 
stripper through conduit 2a. . 
The benzine is drawn off from the stripper a 

with the assistance of pump 2b and is conducted, 
together with the hydrogen from conduit 8b 30 

. through the pre-heater 3:b into the reaction ves 
sel 4b. The obtained aromatic benzine is con 
densed in the cooler 5b and collected in the strip 
per Tib. The fluid parts are conducted through 
the pressure release valve Sa through conduit 3a 
into the tank sa, whereas the gaseous, non-con 
densable parts are released by valve 4b and re 
moved through conduit f2b. 
The amount of the hydrogen necessary in the 

various steps is regulated by valves 7, Ta and 
7b. 
The following example will further illustrate 

the nature of this invention but the invention 
is not restricted to this example. 

Ezampe 
A middle oil rich in hydrogen obtained from 

German petroleum by distillation, of which 65 
per cent consist of hydrocarbons Saturated with 
hydrogen, is led together with hydrogen under 
a total pressure of 200 atmospheres at 510 C. 
over a catalyst prepared from molybdic acid, 
chromium oxide and manganese carbonate at 
such a velocity of flow that over each liter of 
catalyst 4 kilograms of middle oil are passed per 
hour, whereby the partial pressure of the initial 
material within the reaction vessel amounts to 
35 atmospheres. In addition to the formation 
of small amounts of benzine, a middle oil is 
obtained of which 85 per cent consists of hydro 
carbons not saturated with hydrogen and which 
contains mainly cyclic compounds. The said 
middle oil is freed from benzine fractions by 
fractional condensation and is led from the con 
densation vessel without releasing the pressure 
together with an excess of hydrogen under the 
same pressure as in the first stage and at 4.25° C. 
over a catalyst consisting of tungsten sulphide 
which has been prepared according to the ap 
plication Ser. No. 586,948, filed 15th January 
1932. The partial pressure of the product in 
troduced into the reaction vessel amounts to 8 
atmospheres. The effluent fractions boiling 
above 200° C. are condensed and, after the addi 
tion of fresh middle oil, re-introduced into the 
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reaction chamber in order that the conversion 
into benzine may be complete. The benzine ob 
tained consists of 90 per cent of hydrocarbons 
completely saturated with hydrogen of which 
about one half consists of Saturated cyclic, in 
particular hydroaromatic, hydrocarbons. After 
condensation this product is led under the same 
pressure with hydrogen at 530° C. Over a catalyst 
consisting of 80 per cent of tungstic acid and of 
20 per cent of magnesium oxide. The partial 
pressure of the benzine within the reaction 
chamber is 50 atmospheres. In this manner a 
benzine is formed which contains about 33 per 
cent of a romatic hydrocarbons and other hydro 
carbons not saturated with hydrogen and which 
has excellent properties as regards non-knock 
ing in motorS. 
What We claim is: 
1. A process for the production of valuable 

liquid hydrocarbons of low boiling point from 
higher boiling hydrocarbons which comprises 
heating a hydrocarbon oil boiling at least as 
high as middle oil and which mainly consists of 
hydrocarbons practically Saturated with hydro 
gen, to a temperature between 500° and 800° C. 
under a pressure of at least 50 atmospheres while 
maintaining a partial pressure of said hydro 
carbon oil of more than 10 per cent of the total 
pressure, for a length of time sufficient that said 
hydrocarbon oil is converted into a hydrocarbon 
product of which at least the essential part boils 
Within the boiling point range of middle oil and 
which contains considerable amounts of cyclic 
hydrocarbons not saturated with hydrogen, then 
subjecting this hydrocarbon product to strong 
hydrogenating conditions at a temperature be 
tween 300° and 500° C. while maintaining a par 
tial pressure of this hydrocarbon product of less 
than 10 per cent of the total pressure, said prod 

40 uct thus being converted into a benzine-like hy 

3 
drocarbon oil of low boiling point which is prac 
tically saturated with hydrogen, and then de 
hydrogenating the said benzine-like hydrocar 
bon oil by treatment at a temperature between 
500 and 750° C. in the presence of a dehydro 
genating catalyst while maintaining a partial 
pressure of Said benzine-like hydrocarbon oil of 
at least 10 per cent of the total pressure. 

2. A process for the production of valuable 
liquid hydrocarbons of low boiling point from 
higher boiling hydrocarbons which comprises 
heating a middle oil which mainly consists of 
hydrocarbons practically saturated with hydro 
gen to a temperature between 500° and 800° C. 
under a pressure of at least 50 atmospheres while 
maintaining a partial pressure of said middle oil 
of more than 10 per cent of the total pressure for 
a length of time such that said middle oil is con 
verted into a hydcarbon product of which at least 
the essential part boils within the boiling point 
range of middle oil and which contains consider 
able amounts of cyclic hydrocarbons not satu 
rated with hydrogen, then subjecting this hy 
drocarbon product to strong hydrogenating con 
ditions at a temperature between 300° and 500° C. 
While maintaining sa partial pressure of this hy 
drocarbon product of less than 10 per cent of 
the total pressure, said product thus being con 
verted into a benzine-like hydrocarbon oil of low 
boiling point which is practically saturated with 
hydrogen, and then dehydrogenating the said 
benzine-like hydrocarbon oil by treatment at a 
temperature between 500 and 750° C. in the 
presence of a dehydrogenating catalyst While 
maintaining a partial pressure of said benzine 
like hydrocarbon oil of at least 10 per cent of 
the total pressure, 

MATHIAS PER, 
FRIEDRICH RINGER. 
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