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It is old to conduct hydrocarbons in gaseous 
form, if required in conjunction with carrying 
gases or steam, over coke residues of various 
kinds, such as pit coal coke, semi-coke or lignite 

5 coke, or activated charcoal. In particular it has 
been suggested to transform or "crack’ hydro 
carbon mixtures with high boiling points, such 
as mineral oils, tars and similar substances, into 
products with low boiling points, as for instance 
motor fuel or gasoline. 
The feasibility of suchi cracking processes is, 

however, adversely influenced on the one hand 
by the fact that the catalysts in part possess 
merely a limited cracking capacity; on the other 
hand, by the fact that the starting materials or 
the mode of operating upon them would prove 
too expensive for obtaining highly active catalysts 
therefrom, and finally by the fact that the effec 
tiveness of the catalysts rapidly declines in use. 
The regeneration of the catalysts by gases and 
vapours merely insures a limited degree of effec 
tiveness, which also drops off within a short time. 
We now have found, that the capability of the 

coke residues for cracking hydrocarbons is very 
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the initial activity, but also to the duration of 
efficiency by a far reaching elimination of the ash 
content of the coke residues obtained from min 
eral coals. The elimination of the ash content, 
may be effected by treatment with acids, e. g. 
hydrochloric acid, and by the extraction with 
Water. 

Further we have found, that such a treatment 
will be more effective, if it is carried out in con 
junction with an activation by means of suitable 
gases or vapours, and especially after such a 
treatment. The reason for the favourable effect 
of the elimination of ash in conjunction with a 
previous activation may possibly be looked for, 
on the one hand, in the fact that the ash-con 
taining coke will be much more activated than 
the coke from which the ash has been previously 
eliminated, owing to the intensification of the 
reaction of the carbon (particularly that with 
steam) by the ash, and, on the other hand, in 
that by the previous activation, probably mainly 
in consequence of a reduction, the ash content 
becomes more soluble and the coke is rendered 
more accessible to the extraction means for the 
elimination of ash due to the increased porosity 
of the activated coke. The treatment by means 
of steam at temperatures up to 650° C. was found 
to be a favourable one for the elimination of ash 
and simultaneously for the activation. . 

ss. We have further found that it is particularly 
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considerably enhanced not only with regard to 

to 15 times the original amount, i. e. during about 

advantageous to start, in the characterized pro 
duction of cracking catalysts, from Such distilla 
tion residues or coke residues which have been 
obtained under moderate conditions and also in 
avoiding local overheating, for which purpose 5 
especially the Smouldering process or process of 
incomplete combustion working with scavenging 
gases under the conditions of low temperature or 
distillation by internal heating by means of a 
current of hot inert gas may be employed. 
The indicated combined treatment of activa 

tion by means of water vapour with subsequent 
elimination of the ash of the coke renders it also 
possible, if a sufficiently firm coke is used as start 
ing material, to produce firm, large-sized crack- 15 
ing catalyzers up to approximately, the size of 
the original coal briquette used, e.g. 38 x 50 x 50 
millimeters, said catalyzers possessing a low per 
centage of ash, for instance only 4%, and a high 
cracking activity. A cracking catalyst of such 
kind may, for instance, be obtained by means of a 
certain addition of caking to non-caking coal, 
or by the employment of other, also liquid, solid 
ifying agents, such as asphalt, or by drying the 
starting coal so as to have a lower percentage of 
water than the ordinary briquettes placed on the 
market, or else by employing such pit coal or 
brown coal or lignite, which by their nature fur 
nish particularly firm coke. 
The method of carrying through the process 30 

and the advantages connected therewith will be 
elucidated by means of the following examples of 
execution and comparative experiments: 
Semi-coke from brown coal or lignite of Central 

German origin mined in the district south of 
Borna, obtained in a large coking or distillation 
plant at a temperature of about 550° C. by means 
of Scavenging or inert gas, screened down to a 
grading of 4-7 mms. diameter and having a con 
tent of ash of 18%, 1% of which consists of 
alkalies and 40% of which i consists of alkaline 
earths, is treated at 625°C. with well distributed 
steam until the capacity of methylene blue ad 
sorption of the material has been increased 10 
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4. 
2-3 hours. By extracting with aqueous hydro 
chloric acid and washing with water in conjunc 
tion with partial neutralization with annonia, 
the ash is reduced down to a residual percentage 
of ashes of about 5%. Subsequently the obtained 
coke product is dried at a temperature of about 
?00? C. 
With the aid of the catalyzing material thus ob 

tained, the cracking of oils of different kinds 
can be carried out in such a manner that, after 55 
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above mentioned gas-oil, an average yield of gaso 
line of about 25% was ascertained when using a 
linear velocity of 6t/m/h and a temperature of 
450° C. for a catalytic path of 0.7 meter length. 

If no steam or the like is to be admixed or only 
a small quantity thereof, the oils may be finely 
divided by means of an atomizer, Or, after being 
preliminarily heated with the aid of a tubular 
heater they may be evaporated in a boiler, simul 
taneously eliminating the distillation residues. 
The attached drawing shows one embodiment 

of the device, partly in section, to be employed for 
executing the described process, wherein pre 
heated oil is brought to cracking temperature 
either directly by means of steam or by indirect 
heating. 
In this drawing 9 is an oil pump, a preheater 

coil for the hydrocarbon oil to be treated, a pipe 
for introducing steam, 8 a pre-heater coil for the 
steam, 2 a superheating device for the steam, and 
3 the chambers for cracking the oil to be treated, 
said chambers being filled with the contact mate 
ria or catalyst 5 in question. In the embodiment 
shown three chambers 3 are arranged the One 
vertically above the other, said chambers being 
connected with one another by the Connecting 
pipes shown, which contain three-way cocks in 
such an arrangement that the three chambers 
may be connected in series or parallel to one an 
other at will, as desired. The catalyst 5 is ar 
ranged on perforated members 0 within the 
chambers 3, and its grains have a size of about 5 
to 10 millimeters in diameter. The temperatures 
are kept constant by means of electrical heating 
elements 6 and the temperature is measured by 
thermo-couples 4. The oil or oil and vapour are 
introduced into te chambers 3 by means of mix 
ing or pressing nozzles, not shown. The device al 
ows one or two of the chambers 3 to be set out 
of operation for the purpose of regenerating the 
catalyst contained therein, whereas the others or 
the other chamber, respectively, remain in op 
eration during this time. A special pipe may be 
arranged for the removal of the vapour employed 
for regenerating the catalyst. Within said cham 
berS. 

Furthermore, the oils may be de-Sulphurized in 
vaporized state in a known manner prior to en 
tering the catalytic zones, or even between some 
of these zones or after leaving them. Moreover, 
substances having the tendency to polymerize, Or, 
if necessary, coarse particles may be removed be 
fore entering or between the cracking zones, by 
passing the vapours over used Cracking catalysts 
or other porous bodies, preferably such, whose 
cracking activity is of a low degree. It may fur 
thermore prove of advantage, to withdraw from 
between the separate catalytic steps certain por 
tions of the reaction mixture and, respectively or, 
add carrier gases or oils or oil vapours to the re 
action mixture. 
The activation prior to the elimination of the 

ashes may also be effected with the aid of ah 
impregnation by means of alkalis or alkaline earth 
bases, preferably the former. The elimination of 
the ashes may be effected in steps by several, dif 
ferent means, e.g. different acids, if desired also 
with water only. The elimination of the ashes 

() 
may also be extended to the removal of the silicic 
acid, e. g. by means of hydrofluoric acid. The 
washing out of residues of the acid added for the 
purpose of eliminating the ashes, may be limited 
or may even be omitted altogether and the acid 
be treated with volatile salts or bases generating 
volatile salts and afterwards removed, e. g. by 

3 
being heated for instance during the drying of the 
coke residues freed from ashes. . 
The elimination of the ashes with the aid of 

sulphuric acid, which embodies certain advan 
tages, may be carried through in such a manner, 
that after the chara iterized activation with 
steam the product is first extracted with water, 
then treated, with diluved sulphuric acid, subse 
quently is reduced by means of steam or Water 
gas or by both, and the series of operations being 
closed by another extraction with Water. In 
connection herewith that water-gas may be em 
ployed, which is producer in conjunction with 
the activation by means uf steam. 

If desired, the acids may also be employed in 
a gaseous state. 

It should be pointed out that no connection 
exists between the methylene blue discolouring 
and the cracking capacity of the catalysts used, 
particularly with respect to their ash content. 
The far-reaching influence of the elimination 

of the ash upon the catalytic effect in connec 
tion with the present process is surprising from 
several points of view. It is a known fact, that 
an acceleration of the cracking reactions to be 
considered quite generally takes place on bodies 
providing a large surface, and several processes 
utilize this principle by distributing finely divided 
inorganic oxides and salts, among others, also 
such, which are precipitated on active coal. The 
special effect of the preliminarily treated coke or 
distillation residues by the elimination of the 
ash was, therefore, not to be expected, because, 
according to the latest scientific views, on the 
contrary, a favourable effect of the components 
of the ash from semi-coke or coke breeze upon 
the cracking of liquid hydrocarbons, for instance 
in the manufacture of motor oils and the like 
from distillation tar, had been assumed. As 
used in the claims the term "heavy hydrocarbons' 
has its usual significance in the art, viz., hydro 
carbons boiling in the gas-oil range or at higher 
temperatures. - 

Having now particularly described and ascer 
tained the nature of our said invention, we de 
clare that what we claim is:- 

1. The process of cracking heavy hydrocarbons . 
to produce lower boiling hydrocarbons compris 
ing preliminarily purifying said heavy hydro 
carbons and thereafter conducting them while 
heated over catalytic paths of from 0.3 to 6 meters 
length at temperatures of from 300 to 500 C. and 
at a velocity of from 50 to 300 liters per square 
meter of cross-sectional area of reaction cham 
ber, per second, said catalytic paths being com 
posed of coke residues of mineral coals which 
have been activated by means of steam at a tem 
perature up to about 650° C. and have a low ash 
content. 

2. The process of cracking heavy hydrocar 
bons to produce lower boiling hydrocarbons Com 
prising preliminarily purifying said heavy hydro 
carbons in the presence of admixed gases which 
remain inert under the employed conditions, and 
thereafter conducting them while heated Over 
catalytic paths of from 0.3 to 6 meters length at 
temperatures of from 300 to 500 C. and at a 
velocity of from 50 to 300 liters per square meter 
of cross-section area of reaction chamber, per 
second, said catalytic paths being composed of 
coke residues of mineral coals which have been 
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activated by means of steam at a temperature up 
to about 650° C. and then have been treated to 
reduce their ash content to a low value. 

3. The process of cracking heavy hydrocarbons 
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4. 
to produce lower boiling hydrocarbons, compris 
ing preliminarily purifying said heavy hydrocar 
bons in the presence of admixed superheated 
steam, and thereafter conducting them while 
heated over catalytic paths of from 0.3 to 6 meters 
length at temperatures of from 300 to 500° C. 
and at a velocity of from 50 to 300 liters per 
square meter of cross-sectional area of reaction 
chamber, per second, said catalytic paths being 
composed of coke residues of mineral coals which 
have been activated by means of steam at a tem 
perature up to about 650° C. and have been 
treated with acids and water to reduce the ash 
content to a low value. 
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4. In the process of cracking heavy hydro 

carbons to produce lower boiling hydrocarbons, 
the steps of conducting the hydrocarbons through 
catalytic paths of from 0.3 to 6 meters length at 
temperatures of from 300° to 500° C. and at a 
velocity of from 50 to 300 liters per square meter 
of cross-sectional area of reaction chamber per 
second, said catalytic paths being composed of 
coke residues of mineral coals which have been 
activated by means of steam at a temperature up 
to about 650° C. and have a low ash content. 
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