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~ 1 Claim,

It is known that the manufacture of hydrogen
based on the iron-water vapor reaction is a dis-
continuous operation, the two main phases of

" which are:

wt

e

1. Ocxidation.—A stream of steam is sent over
iron or over a compound the chief ingredient of
which is iron, contained in enclosures maintained
at a temperature usually in the neighbourhood
of 750° C. The formation of hydrogen and iron
oxides is thereby produced.

2. Reduction—For rendering possible the
formation of a further quantity of hydrogen, it
is necessary to reduce the iron oxides. For that
purpose, a reducing gas is sent into the appara-
tus.

The process forming the subject-matter of this
invention relates to the use of coke oven gas or
of town gas for the reduction of the iron oxides.

Upon issuing from the hydrogen producing ap-
paratus where it effects the reduction of the iron
oxides, the coke oven gas or the town gas is im-
poverished in hydrogen, and enriched in meth-
ane, nitrogen, carbon dioxide, hydrocarbons.

It is at a temperature of about 750° C. and
contains a high percentage of water vapor (30
to 50%). _

It is the gas above defined which is herein-
after designated by the term “residual gas”.

According to the present invention, the re-
sidual gas upon issuing from the hydrogen pro-
ducing apparatus is sent inte a cracking furnace
similar to a gas retort, containing coke giving
a small proportion of ashes and of suitable di-
mensions, maintained, by external heating, at a
tempeiature of about 1200° C.

The main reactions taking place in this fur-
nace are:

C024-C=2C0O
CH1=C-+}2Ha
H20-4-C=CO--Ha

The nearly complete transformation of the
residual gas into a mixture of carbon monoxide,
nitrogen and hydrogen is therefore obtained.
This mixture is liable to contain traces of meth-
ane according to the greater or less accuracy with
which the temperature has been controlled. It
is particularly suitable and intended to be used

for the production of chemical compounds, name-

ly by synthesis in the presence of catalysts, in
virtue of the fact that the said mixture is sub-
stantially free of hydrocarbons.

If in hydrogen producing apparatus the reduc-

tions are conducted so as to obtain maximum .

enrichment of the residual gas in methane and
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hydrocarbons, an insignificant consumption of
coke in the cracking furnace results therefrom.

The speed of circulation in the furnhace is
function of the quantity of coke introduced.

In order to obtain the maximum efficiency, the
particles of the coke used must be of sufficiently
small size-to offer to the gas the maximum con-
tact surface. ~The smallness of the particles is
solely limited by the. necessity of avoiding an ex-
cessive loss of pressurein the apparatus. 1

On the other hand, the main phases of the _
manufacture of hydrogen by the processes based
on the “iron-water vapor” reaction being usually
completed by a blow-off operation having as
resultant the production of a blow-off gas: hy- 15
drogen contaminated with reducing gas and
loaded with water vapor, it is possible to treat
this blow-off gas by the process described.

The accompanying drawing shows diagram-
matically, and by way of example only, a plant for gg
carrying out the present process.

A and A’ denote ovens or furnaces externally
heated from the burners B and used for treating
according to the ‘iron-water steam” process, the
coke oven gas which is supplied through a pipe | gy
and which is alternatively distributed to the said
ovens by means of a valve C. In the drawing,
the said gas arrives to the oven A containing iron
oxides maintained at 350° C

In the said oven or furnace, the oxides are g¢
more or less reduced by the gas and the latter s
impoverished in carbon monoxide and hydrogen
but enriched in carbon dioxide and steam; the
exhaust gas is designated by the term residual
gas; the same contains a somewhat great pro- g5
portion of methane.

In the furnace A’ are iron oxides which have
been more or less reduced to the state of iron in
a previous operation, and a stream of water
steam, arriving through a duct 2 and a valve C’, 40
passes into the said furnace, so that the ferrous
substances are oxidized again to the maximum
while the exhaust gas consists in a mixture of
hydrogen and steam.

. 'The operation of the valves C and C’ allows &8
to revert periodically the play of the ovens or
furnaces A and A’, so that the residual gas, on
the one hand, and hydrogen, on the other hand,
are produced in a practically continuous manner.

Other valves D and D’, disposed on the outlet go
pipes 3 and 4 of the furhaces, allow to supply in
a continuous manner the residual gas to a crack-
ing furnace E containing coke maintained at
1200° C. by external heating by means of burners

¥. In the sald furnace, the carbon dioxide is uv'v
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reduced by the coke into carbon monoxide, meth-
ane and water steam are converted into carbon
monoxide and hydrogen, so that a mixture of
carbon monoxide of hydrogen and nitrogen con-

taining but traces of methane is leaving through .

the pipe B§.

The hydrogen on leaving the furnace A’ (or A) |

is conveyed through the valve D’ (or D) to a
pipe 6; the same can be added partly or wholly
to the cracking gas in order to form a mixture
of a composition which is suitable for the manu-
facture of some chemical compounds,

I claim:

A complete cyclic process for obtaining a mix-
ture of hydrogen and carbon monoxide with a
small proportion of nitrogen and only traces of

hydrocarbons involving the change of Fe to FeO
and back again by alternate treatment with
steam and coke oven gas, consisting in first caus-
ing coke oven gases to pass over iron oxides at
about 750° in hydrogen producinz apparatus of
the “iron-water steam” then causing the
gases resulting from the u..d opemtlon and com-
ing directly from the said apparatus to pass con-
tinuously through a mass of coke, heated from
the exterior at about 1,200°
the gaseous mixture leaving the said mass of .
coke, the coke being of sufficlently small sized

particles to offer to the gas the maximum con-

tact surface without causing excessive loss of

_pressure in the apparatus, u
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