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This inventicn relates to a method of Increas-
ing the knock-proof of benzine hydrocarbons and
te benzine hydrocarbons having a corresponding-
Iy increased knock-proof.

It 1s known to liberate benzine hydrocarbons,
with the aid of fuller’s earths and other sub-
stances having a large inner surface, of impuri-
ties which tend to the formation of resinous sub-
stances. This refining process, which is mostly
intended to replace the hitherto usual treatment
with sulfuric acid, {s carrled out at relatively low
temperatures of about 100-150° C, if normal
presgure Is employed and the hydrcocarbons are
treated In. liquid phase. Higher temperatures
were not employed, since under these conditions
the purifying efficacy of the fuller’s earth does
not appear or drops too rapidly.

We have new discovered that fuller’s earths,
more particularly those activated by a treatment
wlth an aeld or containing small additions of
aluminium chloride or polymerising catalysts of
similar effect, such as zinc chloride, boron fluer-
ide, phosphoric acld or iron chiloride, are capable
of materially increasing the knock-proof, if
higher temperatures are used. Instead of fuller’s
earths cther natural substances of large surface
which contain silica or even silica gel or alumina
may be employed.

‘With the ald of this new process the most vari-
ous hydrocarbons may successfully he treated, for
instance cracked benzines obtained from natural
or synthetic hydrocarbons, benzines obtained by
a palymerisation or benzines extracted from hy-
diocarbon gases by activated coal. The process
is on principle deslgned for hydrocarbon mix-
tures which contain aliphatic oleflnes with
straight chains. It is more particularly suitable
for the treatment of hydrocarbons produced by
the eatalytic conversion of carbon monoxlide and
hydrogen. In this case the application of our
new methed Is of great importance and its sue-
cess very surprising, since the synthetic benzines
producedt by such a conversion, for instance ac-
cording to the method of Fischer and Tropsch,
mostly show a too low octane number. The
pracess s of course not required for purely aro-
matic hydroearbons since these substances pos-
sess glready a satisfactory knock-proof.

The manner in which cur new process may be
carrled out will now be illustrated more in detail
by some examples which are not intended. how-
ever, to lmit the scope of our Invention in any
waiy.

Ezample 1—A primary benhzine, which has
baen obtained by absorption with activated coal
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from hydrocarbon gases resulting in a catalytic
conversion of carbon monoxide with hydrogen
under & pressure of 7 atms. at a temperature of
about 190° C., and which showed a specific weight
of 0.692 and an octane number of 40 was passed
at a temperature of 180-200° C. in a quantity of
30 liters hourly over 100 kgs. of fuller’s earth actl-
vated by hydrochloric acid. The content in ole-
fines of the starting material amounted to 41%.
A benzine clear as water was obtained as end
product which showed the same density of 0.692
and an octane number of 54.

By “primary benzine” we mean benzines which
have been recovered by physical methods, for in-
stance by a distillatlion or a stabilization, from
the material indlcated.

Ezample 2.—A stabilized primary benzine re-
covered by a hydrogenation of carbon monoxide
under normal pressure at 190° C. was used as
starting matertal. It showed a density of 0.691
and an octane number of 44, while it started
boiling at 35—40° C., and had a bolling limit of
200° C. This material was passed at 180-200° C.
with a velocity of hourly 40 liters in contact with
100 kgs. of an activated fuller’s earth. An end
product clear as water with an octane number
of 51 was obtained in continuous operation.

Erample 3.—A cracked benzine recovered from
those primary products of a hydrogenation of
carbon monoxide, which bolled between 200 and
233° C., by a thermic cracking treatment carried
out under & pressure of & atms. at about 520° C.
with a cracking period of about half a minute
was Used as starting material. This cracked ben-

; zine had a density of 0.720 and an octane num-

ber of 58, it had a light yellow color and con-
talned about 80% oleflnes. 50 liters of this
cracked benzine were hourly led at 300° C. over
100 kgs. of fuller’'s earth actlvated by sulfurlc
acid. A benzine clear as water and having an
octane number of 78 was obtained as end product.
Ezample 4 —As starting material served a ben~
zine obtained simllarly as explalned with refer-~
ence to Example 3 by the cracking of primary
products obtained In a benzine synthesis accord-
ing to Pischer and Tropsch. This benzine showed
s light yellow color, a specific weight of 0.724 and
an octane number of 61.5. The cracked benzine
was passed at & temperature of 180-200° C, In a
quantity of hourly 25 liters over 100 kg5 of a
siliea gel t¢ which some aluminium chloride was
added. A product clear as water was obtained
which possessed an octane number of 73.5.
Ezample 5—A cracked benzine which showed
an upper boiling limit of 200° C, and which con-
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tained 709% olefines was treated at 250° C. with
an activated fuller's earth recovered from Ba-
varian bleaching clays by means of sulfuric acid.
The octane number was thus improved from 65
to 7. After some time the capability of the
fuller’s earth to !ncrease the octane number
dropped so that the octane number of the start-
ing material was increased only to about 70 when
about 100 kgs. of the cracked benzine had been
treated per kilogram of the fuller's earth.

Erample 6.—A cracked benzine obtained in a
similar manner as the starting material men-
tioned in Example 4 was treated at 200° C. with
silica gel. An end product clear as water having
& specific weight of 0.725 and an octane number
of 70 was obtained.

Erample 7.—A gas oil fraction of the primary
products of the synthesis of benzine from carbon
monoxide and hydrogen, which had a boiling
range of 200-330° C. was cracked under gentle
conditions, viz. in a pipe furnace under a pres-
sure of about 8 atms. above normal and at a
temperature of 520° C. in such manner that the
material remained for 30 seconds in the reaction
zone, A benzine of the specific welght of 7.20
which contained preponderably mono-olefines
and possessed an upper bolling lmit of 200° C.
and an octane value of 58, was obtained in a
vleld of 75%. This cracking benzine was treated
at 250-400° C. with fuller’s earth. The octane
number was thereby increased to about 78, while
only about 25% were converted into gases, 1. e.
into products which were gaseous under normal
conditions of temperatures (20° C.) and pressure.
When the samne gas oil fraction was cracked under
severe cohditions, for instance under s pressure
of 8 atms. above normal, at 540° C. and with a
reaction perlod of 300 seconds, the yield amount-
ed only to 66%, while 35% were converted into
gases.

The following general conditions of operation
may be given, which show the manner in which
our Invention can be put into practice.

The highest value is approximately attained
when about 50-60 kgs, benzine have passed one
kg. of the fuller’s earth or the other active mate-
rial employed. When about 100 kgs. benzine
have passed 1 kg. fuller's earth, we may attain
about 409% of the highest value. These figures
show approximately in which manner the effi-
cacy of the fuller’s earths drops in the course of
the operation.

The treatment with fuller’s earth for the im-
provement of the octane number may also be car-
ried out at temperatures which exceed the tem-
perature limits mentioned in the examples given
above, .

The operating temperature will advantageous-
1y be increased more particularly when the effect
of the fuller’'s earth used with respect to the lm-
provement of the octane number diminishes.
Temperatures of 300-400° C. may be employed
after a more extended use of the fuller’s earth.

It is advantageous to perform the increase of
temperature which 1s required by the drop of the
effect of the fuller’s earth in improving the octane
number, only gradually and from batch to bateh.
In this case no cracking worth speaking of occurs
nor is any remarkable quantity of the material
lost by the formation of gases. If the tempera-
ture is increased too rapidly, the fuller's earth
would have so high an activity in the individual
treating stages that a substantial part of the
hydrocarbons would be cracked so that a large
quantity of hydrocarbons would be formed which
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are gaseous under normal conditlons of tempera-
ture and pressure.

Even if the operating temperature s increased
only slowly and carefully, it cannot always be
avoided with certailnty that the benzines recov-
ered in the treatment with the fuller’s earth are
slightly discolored. These discolored products
may subsequently be subjected to a refining treat-
ment.

Not all known fuller’s earths are suitable for
increasing the octane number to the same extent.
We have found that the earths activated by
hydrochloric acld or sulfuric acid are most use-
ful, We have found excellently suited for in-
stance those fuller’s earths which are recovered
from Bavariah clay products by & treatment with
acids, such as the products which are on the
market under the trade names “Granosil” or
“Tonsil".

The operating temperature must be adiusted
withlnh the range specified above to the specific
fuller’s earth or the other specific active material
employed as well as to the time durlng which this
material has already been used and to the start-
ing benzine under treatment.

The effect of the fuller's earths and the similar
materials mentioned above is not bound to a
specific limit of the pressure. We are there-
fore enabled to even operate under any optional
pressure above normal, but generally operate in
gaseous phase,

The lower limit of the velocity with which the
hydrocarbons under treatment are contacted with
the active material may be determined merely
in accordance with economic considerations, since
we succeed in the improvement of the knocking
quallties of the various starting materials, and
may thus obtain therefrom highly knock-proof
benzine, even if very low velocities are employed.
The veloclty can advantageously be increased to
such an extent that for instance 30-40 lters of
the starting benzine are hourly contacted with
10¢ kgs. of the fuller’s earth. We may, however,
pass even as much as 90 liters or more of the

> starting benzine hourly with 100 kgs, of the con-

tact substances.

The following modification, amongst others, is
of great practlcal importance.

Hitherto when it was intended to produce high-
1y knock-proof fuels from hydrocarbon mixtures
mainty containing saturated parafinic hydrocar-
bons, one was compelled to conduet the cracking
operation in such manner that a large proportion
of aromatic hydrocarbons was formed in order
This
alm could be reached only by the use of rigorous
or severe cracking conditlons which, however, led
to the formation of large quantities of methane
and other hydrocarbons which are gaseous
under normal conditions of pressure and tem-
perature. When gentle cracking conditions are
employed, in order to reduce these losses caused
by the formation of gaseous hydrocarbons, the
cracked benzines produced are not satisfactorily
knock-proof. According to the present invention
it 1s however possible to employ gentle cracking
conditions, which lead in dependency on the boil-
ing range of the starilng material for instance
to the formation of 75-80% or even more than
90% olefines, and thus to materially reduce the
losses suffered by the formation of the gaseous
hydrocarbons mentioned, while nevertheless &-
satisfactory octane value may be obtalned, To
this end we subject the products obtalned in the
cracking under gentle conditions, of a mixturs
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malnly consisting of paraffinic hydrocarbons, to
an additional subsequent treatment with fuller’s
earth or simiiar materials in the manner de-
scribed above.

Even the benzines recovered by the cracking,
under rigorous conditions, of such mixtures main-
ly comprising paraffinic hydrocarbons may be im-
proved with regard to their octane value by a
treatment in accordance with the present inven-
tion. The benzines obtained in a cracking treat-
ment carrled out under gentle conditions con-
tain, however, a considerably larger percentage
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of constituents which are capable of being im-
proved 80 that the yleld 1s materjally better when
gentle cracking conditions are employed, as
shown by Example 7 mentioned above.

Various changes may be made in the detalls
disclosed jn the foregoing specification without
departing from the invention or sacrificing the
advaniages thereof,

FRIEDRICH MARTIN.
WILHELM GOTTSCHALL,
HERMANN VELDE.




