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The object of this invention is to produce in a fused state at the temperature used in the 
" oils froll 'oce hydrocarbons similar to mine 

Solid carbon, or carbon coinia 
S. 

thin Cuis Subst 
by retreating 

and which ought to be at or somewhat 
le cracking temperature of the oil en 

, - played, at the sale time sibmitting the hy. 
dioxide or salt to electrolysis in such a way 50 

ribo:S that the carbon and hydrogen mixture can 
conne in contact with nickel, preferably in a 
finely divided state (fine shavings or gran 
tries), esting on the bottom of the container 

for:ling a part of the negative pole of the 55 
ar. When the gas pressure in the 

ter has reached the desired point, hydrogen 
will readily combine with the solid carbon 

erial forming oil, and with a part of the 

re- r re. inaterial, belovy 
it, solid bi 

5 

oints. The process 
urate of hydrogenize hy 

those bel 
O. : : st viscill O par 
rathryn rainiinas vi th CaO, CO:lies W. 

- : - : 2at pressure at ce. 
very siowly, also oil, changing its character from that of a 60 

8 heavy int. sh il. in order to prevent 
form satirate sle Oil his io; ined eing oxidized when 

coiling in cont he positive pole, 
Qr where oxygen is g ed. introduce there 

28 GS: a continuous strealin of hydrocarbon gas or a 65 
is gas contailing rogen, which becomes oxi 
{ cized instead of By this sinuitaine 

(S Eise of electrolysi a nickei and sodium 
hydroxide are kept in pieper shape for con 

lysis, as will be hereinafter in 

f s 

SC O CeGC: 
ri the SCCRt. 

25 at C E RECSi visis, 

's 
e Oil and Susie arbon will escape 
second vessel, called the separator, 

s here the hydrocarbons of low boiling 

W i t s t 
3:) O tS are allowed to into a coice: Sei, 75 

hit. or part of the heavier hydrocarbons 
ended carbon are punped back to the 
Zei to be retreated loying See iy e 

sity and US the accompanying drawing an appa 
35 haterials, such as So atus has been shown in vertical longitudinal 80 

in place of nineral oil. . section in which the process may be carried 
This process, briefly sta - - - - - 

ing the raw material, Stic numeral I represents the 
any solid bituminors natier in a fin. - ejectiro , h is made of heavy steel SO 

:0 vided state, with natil'ai oil, or tai'. Ris instand a pressure of several thousand 85 
hydrocarbon, and forcing the sludg- OS, irrounded by a steam jacket 
gether with hydrogen an , ich is provided with an inlet valve 3 
pressure of O tet valve 4 for Silperheated Steain 

i-, 2- - - aydie the heating medium. 
3.5 ... . whics c2:: of the electrolyzer, the pipe 90 
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5 enters the interior. This pipe is electrically 
insulated from the electrolyzer at point 6 and 
serves as the positive pole of an electric cur 
rent. Its lower extremity is perforated, while 
the outside end is provided with a clamp 7 
for connection with a cable carrying current 
from a dynamo. Through pipe 5, gas may be 
introduced and discharged through the per 
forations inside of the apparatus. A small 
manhole 8 is used for the purpose of intro 
ducing the charge. Another pipe 9 extends 
into and downwardly within the electrolyzer 
and opens at the lower extremity. Pipe 9 has 
three branch lines one 10, for the introduc 
tion of steam, One 11, for the introduction 
and circulation of oil and carbon containing 
material, and one 12, leading to a compressor 
13 which supplies the gas. Pipe 9 is provided 
with a clamp 39 to which the negative pole 
of the dynamo is connected. in the interior 
of electrolyzer 1, there is a perforated par 
tition plate 14 and the compartment under 
neath this plate is filled with nickel in a 
finely divided state. A pipe 15 connects the 
electrolyzer with the separator 16 which is 
also made of strong steel and provided with 
a removable bottom plate 17 and a valved 
pipe 18. From the top of the separator 16, 
a pipe 19 which is provided with a pressure 
retaining valve 20 leads to the condenser 21. 
and thence to the receiving tank 22, which 
latter is provided with a draw-off valve 23 
and a gas escape valve 24. Inside of the sepa 
rator is placed a Small pump, consisting of 
the pump barrel 25, the piston 26, a spring 
27 supplying the motive power for the up 
ward stroke of the piston, ball valves 28 and 
29 for Suction and discharge respectively. 
The space above the piston is connected by 
the pipe and union 30 with the line 31 coming 
from the compressor 13, while a pipe 32 orims 
the discharge for the gas during the upward 
stroke of the piston. The pipe coining fron 
the top of the discharge valve 29 is connected 

; to line 1 by a union 40, thus allowing the 
removal of the pump, if necessary, by dis 
connecting the bottom plate 17 and the two 
unions only. The operation of this pump 
will be hereinafter described. Number 33 
represents a rotating valve actuated by a set 
of gears 34 and 35 and pulleys 36 and 3 con 
nected by means of a belt. 38. 

Cis 

in Qi'der to carry on the process by means 
of the above described apparatus, fill the 
space below plate 14 of the electrolyzer 1 with 
nickel shavings or granules, then pour pre 
viously fused sodium hydroxide through the 
hanhole 8 until the level reaches almost to 
the level of the pipe 15. In the meanwhile 
superheated steam has been admitted into the 
jacket 2 to keep the hydroxide in a liquid 
state. I now charge the separator 16 through 
valve 18 nearly up to the level of pipe 15 with 
a mixture of finely divided carbon material 
to be treated and Sufficient oil or tar so that, 
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the mixture can be 
the manhole 8 an 
closed, start the -A- 
power to the pulley 37, whereby the rotating 
Valve 33 is set in Operation. Fixed gas coin 
sisting of hydrogen or gas containing hydro 
gen, such as blue gas, producer gas, decom 
posed hydrocarbon gas, etc., generally speak 
ing any gas containing a large percentage of 
hydrogen but no carbon dioxide, or from 
which the latter has been extracted, is forced 
by the compressor from an outside source 
(not shown, but which may be a storage tank) 
through the rotating valve 33 intermittently 
into the pump barrel 25 above the piston. if 
the discharge pipe 32 were of the same size as 
the inlet pipe 30, there would be no pressure 
exerted on the piston and it would not move 
except under the influence of the spring pull 
ing it upwards. In order to produce motion, 
the olitiei opening of pipe 32 must be inch 
Sinhaller than the inlet, to the pump. In that 
case, 3 ind as long as the rotating valve is open, 
which it is during One-half of each revolu 
tion, the pressure builds up quickly to the 
anjount required to force the piston down 

handled by a pump. After 
d the valve 18 have been 
compressor 13, and apply 

Ward. The pujalp then discharges oil and 
finely divided carbon material through the 
ball valve 29 and pipe 11 into the mass of 
nickel and sodium hydroxide contained in 
the lower part of the electrolyzer. if the 
valve in line 12 is slightly open all the time 
and steam is admitted simultaneously through 
pipe 10, there will be delivered a mixture of 
oil aid carbon, plus a little steam and coin 
siderable hydrogen containing gas into the 
electrolyzer during the downward stroke of 
the piston. When the rotating valve closes 
after a half turn, the spring moves the piston 
back to its top position, forcing the gas slowly 
Gilt of pipe 32, and causing valve 29 to close 
and valve 28 to open, thus allowing oil and 
carbon to enter the part of the pump barrel 
below the piston. it will be obvious that thus 
a steady current of gas is discharged from the 
pipe 32 into the sludge underneath the pump, 
and on account of this agitation the pump is 
enabled to deliver sludge of uniform con 
sistency, the carbon being absolutely pre 
vented from Settling on account of the agi 
tation. While the rotating valve is closed, the 
compressor is still delivering gas into the 
electrolyzer, as the valve in line 12 remains 
always open, but during that half revolution 
of the rotating valve, the pump does not de 
liver any carbon oil sludge to the electrolyzer. 

now tui'in on the electric cirrent and the 
pressure in the electrolyzer and separator 

(eral thousand pounds. 
by the pressure gage 

indicated. It has been 
high pressure favor's the reaction found that 

though under the in?ilence of the nickol as a 
lyzer and with part of the hydrogen in 

nascent state, the reaction takes place at a 
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duced through the hollow anode. For oxy 
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fair late from one thousand pounds upwards. 
The valve 20 of pipe 19 is adjusted so that 
the pressure remains constant at the point 
found most favorable for the respective mix 
ture under treatment. , 
The current density and the voltage varies 

somewhat with the size of the apparatus and 
therefore cannot be specified with exactness. 
In the small apparatus employed by me for 
experinental purposes and which holds one 
and Oile-half (1/6) gallions of oil sludge I 
employ 30 ampel'es at a voltage from 3 to 4 
volts. In a larger apparatus this must be 

not in direct 

at 

increased to so; he extet 
proporti in to the capacity as this is unneces 
sary due to the fact that the function of the 
current is to Fejuvelate the alkali hydroxide 
and the catalyzer, which requires only a Small 
amouilt of current, and not to supply all or 
even a large part of the hydrogen in the 
nascent state. If power were very cheap a 
greater current density might be advan 
tageously employed. If hydrogen in the 
nascent state could be obtained cheap enough 
to compete with hydrogen made outside of 
the apparatus by any of the known methods 
a large commercial unit would require not 
more than 60 to 90 amperes which would be 
an insignificant expense when conpared with 
the 2dvantages obtained by it in the regener 
ation of the catalyzer and the speeding up of 
the process. 
The reactions involved inay be explained 

as follows: At the negative pole hydrogen 
and metal are liberated, which latter reacts 
With steam to refor; sodiliin hydroxide and 
produce additional hydrogen in nascent state, 
thus (Na+H.O= NaOH+H). This means 
th e Sodium hydroxide is regenerated and 
hydrogen is set free and this, together with 
hydrogen brought in by the compressor coin 
bines with carbon to form hydrocarbons of 
varying moiecularity. If the te:perature 
employed is near the cracking joint of the y 
higher molecules, more hydrocarbons of oxy 
boiling points are formed, at a low tempera 
ture relatively in ore hydrocarbons of high 
moleculia weight are formed. If, in place 
of coal, Wood or ignite is used, a good deal 
of alcohol and other partly oxydized organic 
compounds aid amian are formed in 
addition to the hydrocarbons, soine of which 
fo; in vailable by-products. 

At he positive pole oxygen is liberated 
aid the products escaping upwards through 
the electrolyte are lore or less oxidized 
through the action of this oxygen, if it were 
not for the hydrogen containing gas intro 
gen has a greater Riinity for hydrogen than 
for carbon or carbon monoxide, and if enough 
hydrogen is present, the oxygen will all coin 
bine with it and no carbon dioxide will be 
for hed. This formation of carbon dioxide 
naust also be prevented for other reasons. It 

al 
es 

may change the hydroxide of sodium into 
carbonate and the latter would raise the melt 
ing point of the hydroxide, eventually to 
such a degree as to Solidify the charge, though 
the electrolysis is working in an opposite 
direction, destroying carbonate formed by 
liberating carbon dioxide at the positive pole. 
if much carbonate were formed, it would 
I'equire a considerably greater current for 
decomposing it, if no hydrogen were intro 
duced at the positive pole. It is therefore 
better to prevelt the formation of carbonate 
by the introduction of hydrogen at the posi 
tive pole. The clii'ient is effective also in 
throwing of other impurities taken up by the 
Sodium hydroxide such as Sulphur, arsenic, 
chlorine, etc., removing the elements in One 
form or another at the positive pole, while 
at the negative pole the sodium forms con 
tinually fresh hydroxide. It may be re 
in arked that this result is obtained by the 
expenditute of very little electrical energy, 
as the electrolyte is constantly reformed. 

if, instead of free hydrogen, hydrocarbon 
gas is lised at the positive pole, the oxygen 
Wii also combine only with hydrogen as long 
as there is sufficient hydrogen to satisfy all 
of it. In this case carbon separates out in the 
free state and Inningles with the oil and car 
bon and gas moving upwards from the nega 
tive pole, in company with which it will pass 
into the separator. On account of some drop 
in temperature in the separator, only the 
hydrocarbons of lowest boiling points will 
remain uncondensed here and these escape to 
gether with the fixed gases to a condenser and 
are ultimately recovered as liquid in the re 
ceiver, while the fixed gas from it may be used 
over again. Eventually after refining, the 
heavier hydrocarbons together with the solid 
carbon are pu}aped back again to the elec 
trolyzer. 
used lip, even if at the positive pole, some 
carbon is produced by the decomposition of 
fixed hydrocarboia gas, as would be the case 
if we substitute hydrocarbon gas for other 
hydrogen containing gas, as above stated, it 
will soon be necessary to add more solid car 
bon to the charge. The solid carbon in this 
process is considered to for in the raw ma 
terial, the oil having been added merely as 
a cairier foil the solid carbon, and while the 
oil may be altered and the original amount 
actually be used up during the operation of 
the process, at the end we will have more 
heavy oil than originally was added to the 
charge, besides the light hydrocarbons which 
have been continuously cut out and removed 
separately. In other words the addition of 
oil to the Solid carbon is only made to render 
it possible to make the process a continuous 
Oile and to use a pump for the introduction 
and circulation of the solid materials which 
call be done easily as long as the solids are 
finely enough divided to form a proper sludge 

But as the carbon is gradually sis 
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with the oil. Therefore, at intervals We must 
withdraw a part of the accumulated heavy 
oil from the separator, which is best done by 
releasing the pressure temporarily and re 
placing the oil by a fresh amount of oil carry 
ing more solid carbon. The anode 5 may be 
made of any suitable conducting material 
such as nickel, iron or even of carbon and 
will therefore be referred to in the claims as 
made of conducting material. 

Having described the invention what 
claim as new is: 

1. The process of hydrogenizing carbon or 
carbon containing material, which consists 

; in forcing the material together with hydro 
gen under high pressure, through a body of 
molten metal hydroxide and subjecting the 
same to electrolysis with finely divided nickel 
as the negative pole and an anode consisting 
of an electrical conductor through or near 
which latter fixed hydrocarbon gas is in 
jected, allowing the carbon containing ma 
terial to escape into another vessel, where 
the light, hydrocarbons may be separated 
from the heavier ones, and returning the lat 
ter and the fixed carbon containing material 
to the electrolyzer to be retreated. 

2. The process of producing hydrocarbons 
similar to natural mineral oil which consists 
in bringing solid carbon or solid carbon coin 
taining material suspended in oil under high 
pressure and at a high temperature in contact 
with hydrogen, nickel and an electrolyte, 
while the latter is subjected to electrolysis, 
using nickel as a negative pole and a tubular 
electrical conductor metal as the positive 
pole, neutralizing the action of oxygen liber 
ated at the positive pole by hydrogen contain 
ing gas, allowing the hydrocarbons and car 
bon to enter a second vessel, from where a 
part of the hydrocarbons may be withdrawn, 
while the rest and the solid carbon are used 
over again. 

3. The process of producing hydrocarbons 
similar to mineral oil fron solid carbon and 
hydrogen, which consists in electrolyzing a 
metal hydroxide, introducing under high 
ressure carbon or carbon containing ima 

terial, together with oil, free hydrogen and 
steam at the negative pole consisting of 
nickel, introducing at the positive pole gas 
containing hydrogen to counteract the 
oxidizing action of liberated oxygen on the 
products formed at the negative pole, sepa 
rating the hydrocarbons formed and return 
ing the carbon and part of the fluid hydro 
carbons to the electrolyzer to be used over 
& Sali. 

4. The process of producing hydrocarbons 
similar to natural mineral oil from solid car 
bon and hydrogen which consists in bringing 
the carbon containing material under high 
pressure in contact with free hydrogen and 
hydrogen in nascent state, produced by elec 
trolysis of metal hydroxide and the action of 
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steam on the metal liberated at the negative 
pole, protecting the products formed from 
the oxidizing effect of oxygen ge:nerated at 
the positive pole by surrounding the latter 
with a gaseous atmosphere of hydrogen con 
taining gas, ti'ansferring the reaction prod 
ucts to another vessel, where they may be 
Separated and from which the unaffected solid 
carbon material and oil may be returned to 
the first vessel and submitted to the further 
action of hydrogen, while another part of the 
hydrocarbons formed is withdrawn from the 
process. 

5. The process of producing hydrocarbons 
from carbon such as coal, coke. Wood or any 
solid carbon containing material, which coin 
sists in suspending same in a heavy fluid hy 
drocarbon and forcing the sludge together 
with hydrogen and steam through molen 
metal hydroxide containing nickel, while the 
hydroxide is subjected to electrolysis at such 
a rate as to be sufficient to decompose any ca 
onates, Salphates, sulphides or other salts 

which might be formed through the interac 
tion of ingredients of the charge with the 
metal hydroxide, separating the hydrocarian: 
Formed and returning a part of the heavier 
ones and the unaffected Solid carbon material 
to the process. 

6. The process of producing hydrocarbons 
rom solid carbon containing material and 
hydrogen, which consists in bringing the car 
bon mixed with oil in the form of a sludge at 

pressure of one thousand to three thousand 
pounds into contact, with hydrogen or hydro 
gen containing gas, such as producer's gas, 
from which the carbon dioxide has been re 
moved, and a catalyzel consisting of nickel 
and sodium hydroxide, subjecting the latter 
to electrolysis so that the gas and carbon re 
act, the nickel forming the negative pole, in 
troducing at the positive pole hydrogen or 

oxygen created tiere 
is, on the products formed at the 

negative pole, separating the hydrocarbons 
of low boiling points from those of higher 
boiling points, condensing them and subject 
ing the heavier hydrocarbons and solid carbon 
material to further treatinent with gas, nickel 
and Sodium hydroxide. 

7. The process of producing hydrocarbons 
from solid carbon containing material and 
hydrogen, which consists in subjecting sodium 
hydroxide to electrolysis under pressure and 
while in contact with solid carbon containing 
material, oil, hydrogen, steam and nickei, coll 
densing the hydrocarbons formed and retirin 
ing those of high boiling points and the solid 
carbon containing material as a sludge to the 
rocess for further treatment. 
8. The process of producing hydrocarbons 

from solid carbon containing material and hy 
drogen, which consists in subjecting sodium 
hydroxide to electrolysis under high pressure 
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using a nickel cathode, introducing at the 
negative pole a sludge consisting of carbon 
and oil and a mixture of hydrogen and stealin, 
condensing the hydrocarbons formed and sep 
arating those of low boiling points from those 
of iigh boiling points, and returning the hy 
drocarbons of high boiling points, together 
with the part of solid carbon, which has not 
reacted with hydrogen, into the process. 

so in testimony whereof i affix my signature. 
PAUL DANCKWARDT. 

g 
ai. 

2. 5 

46 

58 

6 5 


