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Improvements relating to the Production of Eydrogen and Carbon
Monoxide.

We, Hyoro Nizno Socrfrf ANONYE,
a Company vrganized under the laws of
Switzerland, of 8, Quai du Cheval Blane,
Genevn, Swilgerland, do hereby declare
% the nature of this invention snd in what
" manner the same iz to be performed, to
be particularly described and ascertained
in god by the following statement :—
This Invention relates fo & process for

10 the production of hydrogen and earbon
monoxide, or hydrogen, carbon monoxide
and nitrogen.

Tt is wall kanowy that methans and
other hydrocarbons can be eaused to inter-

15 aci at high temperatures with water
vapour to give hydrogen and carbon
monoxide asecording fto the endothermie
Teaotion.

CH,+H.Q-——C0+3H; - 50300 calories.

20 According fo ihe presenl invention a
mixture of carhon monoxide and hydrogen
iz produced as & result of the interaction
of hydrocarbon gases snd waler vapour ak
high temperatures in the presence of a

‘25 reiraetory mass, the gases being fivst pre-
heated and partially reacling by being
passed vertically npwards through a zone
of increasing temperature and further ve-
scliog while passing vertically dowawards

g through & zone of dsereasing temperaturs,

" the heating of {he sones being accom-
plisked Ty burning gases in e region in
the gas circuit between the fops of the

_ gones. .

35  Alr, or air enviched with oxygen, may
be added 1o the reaciing gases in definile
amounts in order to produce 3 hydrogen-
nitrogen mixture suitable for use in the
manufacture of ammonia,

40 _ The apperatus employed in carrying out
the invention ecomprises two similar
vertical chambers placed ndjacent to one
wnother and connected by a passage ab
their tops, each chamber being filled in

5% its Yower paré with chesker brickwork or
the like adapted to form g proheating or
regenerative zone, broken material as dis-
tinguished $from vefractory bricks or
shapes being placed on top of tha hrick-

£0 work to form a refractory mess adepted {o
form @ reaction zeme, Provigion may be
maude in this apparatus for admiitine air
or gas above the reaction zone, During

Price 1]«
Price 11-] Price 45 44

tha decomposition, oxygen, air or air en-
riched in oxygen may be added o the &5
mixture of Eydrocarbons either prior iv
the admission of that mixture mmto the
apparalus or at any desired point during

its passage through the apparatus so as to
maintain thé dzeired temperaturs in the 60
refractory mass or reaction gone, DBy pre-
ceeding in {hs mannper sel forth, {he high
temperatures in exeess of 12009 G. which

are requived. {or decomposition can easily

be obtained in lurse apparatus and the 65
loazes of heat from the apparaius may be
reduced f0 & minimum.

It will be apprecisted that in {he pro-
cess according te the invention the tem-
peratures af the lower part of the appara- 70
tus are lower than at the top and that
theretore the problem of supporting the
rofractory mess is much simpler in {that
the greater weight of hricks is always sup-
portad by tha colder hricks at the lower 75
paré of the apparatus,

The highly heated teaction zone is, a8
stated, formad of broken refractory pieces
Iying on the top of a checker briclwork.
Special refraviory shapes in which highly 80
refractory material is honded with
material of lower fusing point are no
reguired. Therefore the telractory mass
is cheaper and able to stand higher tem-
peraturss thaiiwhen such shaped bricks 85
are wused., " "Pure AlQ. us prepared by
fusing bauxite in’ an eleciric furnace has
a meliing point of 20602 (., whereas the
best refrdctory bricks made by mixing the .
ALO, with o binding material fuse st 0f
only 1800° C. ‘snd soften at about }450°
(. " Simjlarly MzO propared by burning
best qualily mognesite melts at 26002 .,
wheress the Hhighest guality magmesite
bricks melt at Z100° . and coffen at 95
1600° C.

In_ order that the inveniion may be
clearly understood ard readily earried
into effect, one apparalus for use in
acoordence therewith will now Dbe 100
deseribed by way of exampls with refer-
ence to the acrovepanying drawing which,
showe this diegraramatically.

This apparatus is especialfy suitahble for
the production cf & misture of nifrogen, 105
carbon monoxide and hydroger whi
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after suiteble subsaguent freniment may
he nserd for the synthesis of ammonia, the
nitrogen, rarhen monoxide and hydrogen
being formed from methane, steam and
air. The apparsius consists esseniinily of
two vertieal chambera 1 and 2 counected’ ~
I at the top vhich may be
of wmaller cross-sectional aree than thiat
Eaeh cluudber
in=ulated to prevent lent lnsses
=d up ta about two-thirds of ifs
Yroken fire Wieks v ehecker
Nz the top of this

pRIsEoe
f tha choihers | and 2.
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iz i8 pleced o minas 3 and §
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1§ provided penr ihs
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af ereh ehamher
dretion of sir during mrgeling reriod
and ong during the hesting peried.

Firar ni all the refrortory muaterial 5
anil 5% is heated fo from 1200 to 1300° C.
hi burning gas and sir in the vemisn
hetween the fops of the twe moasses of
refractory material. The air is introdnesd
{hrough the pipe G, the gas (hrough ‘he
pipes T and the produrts of combustion
leave thraugh the pipe 6L In order to
cqualise the temperatures in the twe sides
uii the apparatws, the admission of air and
the withdrawal of the pradneta af com-
bustion may be reversed from time feo
time, the alr being admitled through, 6
and the praducts of cambustion leaving
thrangh 6. Heating in this way gives a
gone 1 which the temperaiure increases
from the bottom to the tvp in each of the
chambers 1 and 2.

When the refractory material 5 and §*
has heen heated {o IS00° C. methane
mixed with steam in the ratio of cae
volume of methane to three volomas nf

43
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steam 1= admitied 1hrough the opening 6.

Phis gas mixture passes upwards, being
gradually heated by its contact with the
hot Briciwnrk 4. The gas then passes
throngh the refractory moterial & and 5
where 1t is decomposed te carbon moncxide
and hydrogep.  The decomposed pases
pass downwards from the rafractory
material 5 through the brickwork 4%, giv-
ing up their sensible heat to that brick-
wark which acts as & wegenerative zons
and they poss out through the opening f5F.
The flow of the gases may be reversed
from fime to time to obtain any desired

sioeT

the Gorrom af the

fo zarva far the infrad

“tesuperature conditions on the fwe sides of
“the dpparaius, thai is ihe methane and

stedm’ may be iniroduced throush the
opening 6! and the eracked gases ay
leave atifi.

During ths eracking operaiion air may
be widmzirted rhrovgh vhe pipes 7 in such
o proportion thel after subseyuent treat-
meal and purlfiestion ineluding removal
of carton movozide the gas produced will
ponisin one narf of nltroren 10 (hiree parts
of hrdrogen, It oxygen s available in
sulitient amounts fo enrick the air, jii s
possible t¢ orerste ervifuueaslc Wity a
femparaiure in vhe hot zome ol 1200 o
EGGT L

YWhen the veaerian zone eonds 1o 12002

! zetion is nor suffteiently
ol degrve of decmin-
aelring petind 15 (seon-
g oF ile reproclory aszs
Sgel conirol of the
w e ensily effeeied by
poient whivh chapues the
eally nu any pre-detsriined
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rave of Specifications  Nos.
268,911 and make no elaim
ing duserthed or elaimed thercin.
g aow partien]arly Jeserilied and
agszertained the nabure of our :aid inven-
tion ond'in whar manner the same is to
be performed, we declare thut wlat we
elaim izt

1. A proecss for the prodnction of

hyidrogen and earbon mnnoxide as o result

of the interaction of hydvorarbon pases
with water vapour at high temparatures
in which the gasez and water vapour are
fizst preheated and partially react whila
passing vertiealiy upward through a zone
of inerensing temperature and further re-
act while passing vertieally downward
through 2 zone of decreasing temperarure,
the zones being of refractory material,
and in which the supply of heat necessary
for the feartion is accomplished hy bumn-
Inge gases in a rewlon in the gas eireuit

‘between the tops of the zones.

2. A process acearding to Claim 1, in
whick a hydrogen-nitrogen mixture suit-

-able For . use in the mannfacture of

ammonia is produced by adding air, or air
enriched with oxveoen in definite amounis
to the Fases between the points of entry
and exif of the gases.

4. A process according to Claim 1, in
which xir, oxygen, or air enriched in
oxyren, is supplied fo the guses either
continuonsly or intermjttently in sufficient
amounts to maintain the desired tempera-
ture in the refractory mass,

4. A proeess acemrding to Claim 1, in
which rir, oxvgen, or air entiched in
oxygen, is added continnously in the heat.
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ing Tegion to the reacting gases in such
amounis that the heat of combustion of
the oxygen with the gases batween the
points of entry and exit of {he gases is
sufficient to maintain practically constant
temperatures in the reaction gonse.

5. An apparatus for lhe carrying out
of the process acecrding to Claim 1, con-
sisting of two similar vertical chambers
placed adjacent to one ancther aad con-
necied by » passape at their tops, each
chamher being filled in ils lower part with
checker hrickwork or the like adapted to
form a pre-heating or regenerative zome,
broken matarial as dislingmished from re-
fractory hrieks or shapes being placed on
top ol the brickwork to form a refractury

mass adapted to form a reaction zome.

6. An apparatus according to Claim 5,
in which means are provided for admit-
ting air or gas above the reaction zone.

7. An apparatiis for nse in producing
s mixture of “hydrogen and carbon
monoxide, or hydrogen, earbon monoxide
and nitrogen, tonstructed and arranged
substantially as described with reference
to the accompanying draswing.

Dated this Hth day of October, 1981
Tar the Applicants,
@GILL, JENNINGE & EVERY-
CLAYTON,
Chartered - Patent Agents,
51/52, Chancery Laae, London, W.C, 2.

Redhill: Prinled for s Majesty’s Stationery Office, by Love & Malcomson, Litd.—1688.
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