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GOMPLETE SPECIFICATION,

PATENT SPECIFICATION

Process for Producing a High Grade Gas Rich in Hydrogen.

We, VEREINIGTH STARLWEREE JAETIEN-
GESELLSCIAFT, 3 OCermen Company, of
67/69, Bueitestragse, THisseldoxt, Germany,
Assignees of Dunst HRmasxy SceEvnz
and  ¥ravy DismEysTECESN, citizens of fhe
Gepman  Republie, of 72, Kronprinzen-
gtrasse, Dortmund, und 9, Delbriickplatz,
Essen-West, respectively,. (ermany, do
hereby . declara the nofuve of fhis inwen-
¥ion s in what mmunmer the same ds o
e purformed, to be purticilarly deseribed
and nseertained in wnd by the following
gtiternenf: — . .

It has alveady been propused to trans-
formn hgdroearbons with the aid of water
vapour, earhonie agid gas" or air . into
wixtores of carboni¢ oside and lydrogen
by fring or passing thewm over ecniaeh
substances., Thus, aecowding ta a well
Imown process gas mixtures containing
hydvocarbyns  Are frangformed  into
mivtures of water gas in the presence vl
& quantify. of oxygen and alr which is
insufficient to caunse complete cvmbustion,

“the gases resulbing from this reaction,
after having been ecdled, being eonwverted
with water vapour and the cerbonic acid
ens  formed  removed in well known
anner. The main purpese of this treat-
ment of hydrocarbons effected aseording fo

Lnown methods is to produce hydrogen,
mixbures . of hydrogen and nitrogen or

water gas for mse i the gynthetic pro-

dnetion of ammonia ‘or mebbanol. With
this nse the uvesidue of methane thab is
slil present 'in spite of zepeated eon-
versions appareutly does Dot interfare.

1. however, by means of such a gos,
mixtuve reducing proeesscs, .3 the

eutraction of metals from oxide ores, are

to be earvied out, the ore, or the oxidised
or  oxide-containing  mebal, will be
vedneed; ot the same lire, however, by
the sebon of tha methane contained - in
the gas mixture, carbouisafion will fakc
place to such a dégree as to make o speciul
freatment. of the prodnst thus obtained
indispensable. '

Tt is the object of the present invention
to provide u process for comverting dis-
tillation  pases, hydvocarbous or  gas
mixtores containing hydvorarbong inta a
eas rieh in hydrogen, which, being free

[Pric ——

[rotn hydrcearbons, i eminently suitable
for the purpose of veducing oxide ores,
oxides, or maetals contoining oxides. In
carrying out the provss the starting gases
are passed avar eatulysers together with
supsrheated steam ak o temperature of
1000° C. or incve, Particularly suitzble
catalysers  ore ivon, cobalh, nickel,
ehromiumn, sluminium, manganese. coppet,
yanadium, tungsten, as well ws tiedr allows
ane wilh another. Preferably the reaction
is earied out i n ehanpel of refractory
material which is heated by rueans of an
oxterpul soures. In this conneclion car-
borundum proves to Le a particularly
valuable aterial, exercising at the sume
time an exceedingly Dbeneficinl ecatalytic
inflneure on the process. The arrange-
ment 1nay be mcdilied, a8 0¥ disposing
tubes  of heat-resigting material i n
channe! lned with refractory material,
Toto these tubes the eatalyser will be
imtroduced spd the gases under treatment
will pass theretheough.. DBy such  an
arrungement the healing suvfawe and the
contnet-snhstance supplement one another
as far us thejr respective actions are con-
covpad. In ofder. fn compensate for the
decrense i wkrength of the vefractory
muberinl which cecurs in eonscquence of
the bhigh temperatures employed,  ths
tibes may be disposed on  supports of
refrackory material. The tubes must nol

e supported over their entire surfaca, but

at soveral spaced points only. the sizd of
the separating spaces depending upon the
temperaturcs employed and the mabure of
the material.  These tubes are heated
trom Fhe outside and their supports may
be arranged in such a way a8 positively
to impose o cirevitous or other pails upm
the combusiion gages, that Is to say, for
example, the fubes may be gupported in
jockets of refractory material cach formed
will o heleal passage extending fvom end
to end around the tube or formed by o
helicully disposed lengtl: of the muterial
surroundiug each tube aod parried in n
suitable framiework. or the tubes may be
supported on longitudinally andd  radially
disposed lengthe of the material which
wmav be juterruptad and may break juint.
~ For the purpose.of generating the tem-
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perature suitabls for bringing about the
reaction the leat may be praducad in the
space where the reaction lukcs place as by
making use of the inductive nction of an
eleetric ourvent of high tension or fre-
guengy efther by direetly connecting ihe
epeniyser W the suwres of eivewrie cullent
or by arranging in the reaction-space
gnitably chaped metallic bodies which fivst
of gll serve to receive the eleefrie energy
induciively amd fo pags it on as heat to
the eatalysers. Buch bodies must have as
large a superficial aren as pussible. The
small tubnlar bodies known as = Buaselig ™
vings havec been found to answer well.
fiood results bave plso heen secured with
metsl turnings.
vlinining a lseger throughput the start-
ing subslanees are preferably pre-heated
without eausing an essential ehange to

- take plage in the ecomposition of the

sturling mizfure, Phe heat necessary for
the pre-heating oporstion may be advam-
tageonsly derived from the wastc gases
generpbed in the course of the process.
The starting material, hefore heing intro-
duced fufo tho renction space, will be freed
from eulpliue compounds o well known
OISR,

Ty means of the new pracess a gas pe-
feetly suiteble for vepotion pwrposes Is
produced frem distillation gases. hydre-
carhons or gas maixtures eontwining hydro-
carbong.,  As comparsd with mixtures
obtained by known processes the new pas
in advantageously characterised by the
entire nbsence of hydrosarbons.  The
corbanie oxide praduced, on account of its
degree of coneontration, has alse &
heneficial zetion apon the reaction process.

The mixtire obtaimed accordivg to the

new process represents not only a suilable

redocing agent, but i also well adapted

for the predeetion of pure hydrogen o
mixtures of mitrogen and lhydregen for
synthetieally producing wmmionia  and
methanol.

EXaMPTE.

30 chm of eoke gas {of "a composition
camprising about 2.69, €0, 2.29,, beavy
hydrocarhong 1.09% 0,. 6.9, GO 234%,
CH,, 68.79% H, and 12,19 N} ave passed
together with 12 Lg of superheated wates
vapour over an activated chromium-
alummism eompound contaet at a tem-
peraturc of 1100¢ C. A gas s produced
having about the following ecmposition:
209, CO. q1%, H, and 29, N,.

No alaim iz made per se to the delnils
of pongtruction of the apparatus as herein-
Lefore desoribed, mor to the use of the
particufar  eabalysers that  are  herrin
mentioned.

Having new partienlarly deseribed and

nseertained the nature of our said inven-

For the purpose of

Hon and in what manner the same is 1o
be pearformed, we declare that what we
elaim iz —

1. A process for produeing a high grade
gas rich i hydrogen from distillation
guses, Lydrovurbons snd mixtures of gases
COQLGLLIY . Iy urugi Y, NIu0N  gas B
suitable for the rveduction of oxide ores,
fion oxides and Iron-eontaining  oxidee,
choructerised Ly tho fact that the gases
frorn srhich the zaid gas Is produced wee
passed at o tempesaturs of 1000° C. or
more, together with superbented steam,
gver ipetnilic catalysts. so that practically
enly mitrogen wund  enrbon monoxide arc
present together with the hydrogen in the

“gae’ preduced, substan#ially  as hersin-

before deseried,

"2, Proeess according to clsim 1, clhae-
aoterigad by the faet, that iron, eobalt,
nicke, chromjum, alumininm, manganess,
eopper, wvanadium. fungsten, 2g well as
their alloys one with another ave employed
ag catalysers,

8. Progess according fo elapns 1 and 2,
characterised by the fact tbat the reaction
is carried out In a chonnel of refractory
matevial  sueh as  earhorundinm.  heated
from outside.

4, Proeess according to cloims 1 and 2,

characterised by tlre fact that the reaction
mixtore is  possed through metallic tubes
cinbeddud 1mte & channel lined with
refenctory  wsaterial in which  {liey  are
survontided by the eombustion gases.
T i, Tracess aceording to claim 4, ehar-
seterised by the faet thot the firbes ave
mounted on  supports of  refractory
meatetial,

6. Proesss according to elaim 5. eharae-

forlsed by the fact that the fubes are
supported at suveral points, the size of
the' spaves between these points depend-
g upon the temperatures cinploved and
the nature of the material,
- 7. Process sceording to elaim 3. clar-
acterisad Ly the Inct that the supports are
dispoged relativelr to the tubes in such a
wiy as positivaly to tliract the eombustion
gnscs.

5. Process aceording to elaling 1 snd 2,
charactorized by the [act that the heatf
neecssay  for  heating the eatalyzer and
for emaving tavough the renclion s
generated in the reactlon space proper.
e.g. by the inductive aetion of an eleetric
eurrent of high tension i frequency.

0. Process acoording to oladin §: charan-
terisud by e laet thal the enfalrsor
itzelf reecives the electrie energy theseby
heing heated to the dezized temperature,

1fr. Proeess aneording to claims 1, 2 and
3. charncteriged by the fact that In the
reaction space swilubly shaped metallie

hodies are arranged which arve eapahln of 130
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reesiving the eleetrie energy and passing
it on to the catalyser wmd the reaction
mixture in the form of heat.

11. Process according o claims 1 and 2,
gliarscterised by the faet that the starting

substamees are prohested withous causing
wn  essettial chauge I the starting
mixbure.

12. Prodess aegording fto eclaim 11,

churscterised by he fact that the heat
neeesgary for prcheating i derived Irom
the waste gases generated in the cowse of
the process. 1

18, Trrsess according to claims 1and 2.

clinracterised by the fuck thet the start-
ing substances, before being iniroduesd
into the reaction space, wre freed from
gulphur eompounds.

Dated this 8rd day of July, 1928,
HIWARD EVANS & Co..
27, Chaneery Lans, London, W.C. 2,
Agents for the Applicants,
Feference  has been divected, in pursu-
ance of Section 7, Sub-zection 4, of the
Patents and Designs Acts, 1907 to 1031,
to Bpeeifications Nos. 274,610, 168,703 and
40171911 o
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