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5 Claims. 

This invention relates to improvements in the 
manufacture and production of valuable hydro 
carbons by destructive hydrogenation under pres 
SUITEe. 
In the processes of the nature of destructive 

hydrogenations hitherto known for the conver 
sion into liquid hydrocarbons of carbonaceous ma 
terials such as coal? of all varieties, tars, mineral 
oils and their distillation and conversion products 
and residues into hydrocarbons of lower boiling 
point by a heat treatment unders pressure in the 
presence of hydrogen or of gases containing or 
Supplying hydrogen, the heat to be supplied must 
be passed from the heat transferrer through more 
or less thick layers of bad heat-conducting car 
bonaceous initial material, and this is only pos 
sible when a marked temperature gradient is set 
lup. This, however, leads to overheating and 
undesirable chemical reactions, especially the for 
mation of gas owing to a too far laching split 
ting and formation of coke, by reason of the fact 
that the optimum conversion temperature only 
embraces a comparatively narrow range of tem 
perature. In a lesser degree this is also the case 
when Supplying a part or the whole of the neces 
Sary heat by means of the hydrogenating gas. 
Injurious overheating could hitherto only be re 
pressed by carrying out the heating of the initial 
materials very slowly, as for example in long 
heating coils, and while continuously turning the 
mass and by keeping the mass in motion during 
the hydrogenation process, or else by working with 
very thin layers. 

Since, in the processes of converting coals into 
oils and high boiling oils into oils of lower boil 
ing point, not only the addition of hydrogen but 
also the Splitting (partly previously, partly simul 
taneously and partly subsequently) plays a sub 
stantial part, while on the other hand a too far 
reaching splitting, which is usually accompanied 
by the formation of coke, is very undesirable, it 

should have access to every carbon molecule, and 
this could only be effected hithertoto a limited ex 
tent by turning the mass, preferably with the 
simultaneous formation of thin layers, which 
necessitates troublesome apparatus and much 
OO. 
A rapid removal of the valuable hydrocarbons 

formed from the heating chamber is also of im 
portance because-in the same manner as by over 
heating-there is the danger of a too far reaching 
splitting taking place owing to too long a duration 
of the heating action. 
We have now found that all these objections 

July 31, 1929 
(C. 196-53) 
are Overcome when the initial materials to be 
treated are brought into a finely divided form, as 
for example coal into a finely granular or pulveru 
lent state or oil in the form of drops or droplets, 
if desired sprayed or in the form of mist, and are 
allowed to fall freely in the presence of hydrogen 
or of gases containing or supplying hydrogen 
continuously through a pressure tight container 
in which heated heating members are arranged. 
The gases comprising hydrogen may be led in 
the same direction as, or in counter current to, 
the materials to be treated. Hydrogen or gases 
containing or supplying the same may also be 
added and withdrawn from time to time in a dis 
continuous manner. Catalysts, immune from 
poisoning by Sulphur, in a finely divided state may 
be allowed to fall with the carbonaceous mate 
rials under treatment or gaseous or vaporous 
Catalysts may be present. 
The heating members may consist of vertically 

arranged pipes, hollow plates or the like heated by 
hot gases, vapours or liquids, preferably in circula 
tion, or they may consist of vertically stretched 
wires or bands heated electrically. The height of 
the pressure tight container is chosen so that the 
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time of fall of the initial materials is sufficient 
for the desired conversion. 
In order to increase the time of fall or to emi 

ploy pressure-tight containers of less height, de 
flecting members which occupy Only a Small Space 
and are likewise heated to the reaction tempera 
ture, may be arranged one above another in the 
pressure-tight container in Such a way that the 
free fall of the goods to be treated is frequent 
ly interrupted. Catalytic materials may be ar 
ranged on the said deflecting members. The de 
flecting members may consist of rods, strips, 
spirals, gratings, sieves, perforated plates and the 
like and may either be connected in a heat con 
ducting manner with the vertical heating mem 
bers or may be constructed as directly heated hol 
low members, as for example pipes, or they may be 
heated electrically. 
In some cases it is advantageous to increase 

the temperature of the deflecting members or 
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heating members in the direction of fall or to 
set up zones of different temperature. 
In order to prevent clogging or stoppage of 

the material to be treated in all cases, especial 
ly in the conversion of varieties of coal, it may 
be advantageous continuously or periodically to 
cause the deflecting members to be shaken. 
The heating members or the heated deflecting 

members may be surrounded by a cylindrical 
jacket of smaller diameter than the pressure 
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1,060,972 
ing hydrogen by baffling at Spaced points through 
out the reaction Zone the flow of said particles 
without preventing the fall of said particles so 
that the duration of movement of Said materials 
through said space is that necessary to cause the 
desired degree of destructive hydrogenation. 

2. A process for the destructive hydrogenation 
in the Solid or liquid phase of Solid and liquid 
carbonaceous materials while avoiding hydrogen 
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and coke formation and localized superheating, 
which comprises continuously dropping said ma 
terials in a finely divided state through a space 
internally heated to a destructive hydrogenation 
temperature and containing a hydrogen atmos 
phere maintained under, a pressure of at least 
20 atmospheres to thus effect an enveloping of 
the particles of said materials by the hydrogen 
gas and uniform heating of Said materials, in 
creasing the duration of contact of said particles 
With the enveloping hydrogen by baffling at Spaced 

3 
points throughout the reaction zone the flow of 
said particles without preventing the fall of said 
particles So that the duration of movement of 
said materials through Said space?is that neces 
sary to cause the desired degree of destructive 
hydrogenation. 

3. The process as defined in claim 2 wherein 
the finely divided particles are agitated simul 
taneously with the baffling of the flow of Said 
particles. 

4. The process as defined in claim 2 wherein 
the temperature of the carbonaceous particles is 
increased during the movement of the particles 
through the reaction Zone. 

5. The process as defined in claim 2 wherein. 
a catalyst immune to Sulphur poisoning is dropped 
through the reaction space together With the 
finely divided carbonaceous material. 

HANS GEORG GRIMM. 
JOSEE JANNEK. 
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