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No. 21923 A.D. 1938,

Process for the Manufacture of Water Gas Enriched with Hydrogen

We, Tar Gaiz Yaear awp Coxe
Courawy, a British Company, Avsser
Eowarp Havexun, o British, Suf)j ect, and
Stmart PExrow, u British Subject, all of
84, Horseferry Toad, ‘Westminster,
Londen 8.W.1, do hereby declare the
natare of this invention +o bhe as
follows : — .

This invention relates to the manufac-
ture of blue or carburetted water gas
suriched with hydrogen.

The procesy for the production of water
gas consists essentially of the aliernate
passago of air and steam through burning
coke, anthracite or similar carbonaceous
material. The period during which gir is
passed throungh the hot carbonaceous
materia] is mown as the blow poricd and
thai during whish steam. is passed is
known asnﬁle rin period. It 18 during
the latber period that water gas consisting
principally of ocarben monoxida and
hydrogen 1s produced by reaction between
the steam snd the hot carbonaceous
material. In the knowm processes a sub-
stantial proportion, in scme caases as much
s 0%, of the steam passing into the
generstor during the zun period is mot
decomposed and passes through with the
water gas to be condensed at a later stuge
in the process,

In accordance with this invention the
mixture of water gas and steam leaving
the generator is brought into contact with
a catalyst for promoting the reaction
hetween carbom ‘monoxide and steam to
produce hydrogen and carbon dioxide
under such eonditions that this reaction
takes place so that the proportion of
hydrogen in the water ges is increased.
Preferably the mixture of steam angd water
fras leaving the generator is passed into
& contact chamher contajning the said
catalyst before the gus is passed in known
manner to the superheater or carburetior,
As the reaction between steam and carbon
monegide is an exothermic one, it is not
hmecegeary to supply heat to the contact
chamber if this is suficiently logged,

[Price 1/-]

but any heat found to be necessary may
be supplied by passing hot blow  gases
through the eontact ehamber during the
blow peried of the process,

Preferably the water gas plaat is
modified for ﬂa-rrging out the present
invention by providing a contact chamber
between the generator and superhesnter or
carburetior, 1f the latter is provided, and
means enabling the blow gises to he mads
to hy-pass the contact chamber and pass
direct to the superheaier or carburettnr
o &]a&s firat through the vontact chamber
and therice to the superheater or cur-
hursttor, .

The contact mass or entalyst may con-
sist of spathic iron ore or a mixture of
iron and chromium oxides, The latter
mixture, in the proportion of 100 parts
by weight of iron oxide to 7 parts hy
welght of chromium vxide has been found
b be wery effective in catalysing the re-
action belween . stcaw and earhon
tonoxide, E

The temperature at which the reaction
in the vontact chamber is carried out is
about 450" to 600° C.

If it is found that the amount of un-
decomaposed steam leaving the geRerator
with tll;e water gag is insufficient 1o pro-
vide the requisife sunount of additional
Lydrogen, an additional amount of steam
is added fo the gas after it bas left the
generator and before it enters the contact
chamber. Tt will generally be found
neeessary to provide smek an additional
amount of stearn during the early part of
the run period when a lavge proportion
of the stoam fed to the generator s de.
cnm};osad therein,

The yvoeess of the invention is nsaful
in the production of water pas for mixing
with coal gns in the production of town’s
geg in view of the desirability of main-
taining the spécific gravity of town’s fas
constant within fairly narrow lmiss, By
caricking the water gas with bydrogen
by the process of this invention its specific
gravity con be reduced Lo a figure close
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fo that of coal gas snd thus as lazge 2
proportion of it as is desired can he.
ineorporated in town’s'gas in accordance
with reguirements.

Furthermors, the process of the inven-
tion cun be wsed for the production of
synthesis gas, i.c. a gas containing carbon
monoxide and hydrogen in the proporiion
of 1 part by volwme of caxrbon monnxide
to 2 parts by volume of hydrogen for use
in the synthetic production of hydro-

carbons, Tn the production of synthesis

ges, the gases leaving the contact chamber
need oot be passed threugh a superheater
or carbaretior.

T hoth the above applications of the
jnvention it is necessury to remove from
the euriched water gas the carbon dioxide
formed in the process of the Imveniion,
and this may be done in any suitable
Iknown manner.

Dated this 23rd day of July, 1985,

N. GAVRON,
Agent for the Applicanis.

PROVISIONAYL SPECIFICATION
" No. 34524 A.D. 1838

Process for Varying the Composition of Water Gas

We, Tar Gas ILzemr avp CokE
Coupaxy. o British Compony, ALBERT
Epvwairn HAFFNER, o British Suf;jec{;, and
Sepamy PuxTox, 3 British Subject, all of
84, Horseferry Road, Westminster,
Londen S.W.1. do herehy declare the
nature of this invention te be =s
follows 1 — -

This juveufion relates to a process for
varying the compusition of Water mas and

is primarily eoncerned wilh the produc-
tion of = +water gas eurichied with
hydrogan. -

Tt has been proposed ito réduce the

proportion of carbon monoxide in water™
gas by passing the wotler gas with steem
a% a temperature of about 500° C. over @
catulyst mass which prometes the reaction
hetwesn carbon menoxide and steam to
produce carhon dioxide and hydrogen and

. which absorbs the carhon divxide present

50

1

in the resuliing gaseous mixture. The
catalyst mass may consist of ankerite or
caleium oxide or a mixturc of this oxide
and other compounds, such as the vxides,
hydroxides or cerbonates of alkaline
metals. In this process the catalyst mass
has te bo regenerated, i.e, freed from
carbon dioxide, and it has been proposed
to do this by heating the cafalyst mass to
800° (h.-to B00" Q. after each run period
of the water gas process with the aid of
the blow gases produced during {he blow
period.

Tt has now been found that the activity

.of certain substances which catalyse the

80

venclion between carbon meonoside and-
steam. is adversely affected if heated io
a temperature above 600° C., for example,
an iron oxide catalyst consisting of 2

. mixture of 100 parts by weight of iron

65

oxide and 7 parts by weight of chromium
oxide which,-as is mentioned in eo-
pending Application Na. 21928/38, has
been found very offective for promoting

the reaction between cgrbon menoxide in
woter gas and stean loses ita activity
rapidly if subjected to a regensration
traatment by heating above 600° C. It
is an object of the invention to eliminate
thia dizadvantage.

In accordance with this invention the
vesciion between ecarbon menoxide in
water wos and steam is caused to take
plafie 'in the presence of a catalyst ass
for promoting this reaction which does
uot ‘absorb carbon dioxide and the carbon
dioxide 15 subsequently remeved by bring-
ing the gos inte contact with & substance
which absorhs the carhon dioxide, the

“latter substance being vegenarated at

intervals by lteating. Substances which
may be used for ahsorhing curbon dioxide
are magnesinm oxide oz o natural source
thereof or alkaline earth oxides or mix-
tures of meenesium oxide and alkaline
aarth oxides, The hect genervated during
the absorption of carbon dioxide may be
ulilised for raising steam or superheating,
by direct contaet, the steom required for
watsy gag production,
* In carrying out the invention the water
gas produced during the run period is
pissed with or without addifional sfeam
throngh a catalyst chamber containing,
for’ example, an iron oxide catalyst and
then through an ahsorption chamber con-
tainjoy, for cxample, magnesinm owide.
During the blow period praxi or all of the
blgW gases are passed through the
absorption chamber fo regemerate the
absorption muss by [reeing it from earbon
dioxide, The blow gases are burat and
Leat the absorbing material to a tempera-
ture of 600 to 800° C. The waste blow
grases then pass through waste keut boilers
te the stack, The absorption material is
now again ready for the remaval of earhon
dioxide,

Ag the veaction betwreen stcam ond
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carhon monoxide is en esothermic ons, it
is not necessary to supply heat to the
contact chamber if $his iy sufficiently
lagged but any hest found to be necessary

§ may be supplied by the blow gases of the
Pproness,

If it is desived to carburet the water
gas, g porkion of the run gases con lake
their normu]l course through the ecar-

10 bugettor and the enrichment with hydro-
gen would then be confined to the un-
carburetted water gas or alternatively
ihe hydrogen-enriched mases leaving the
sheorption chamher may be passed back

15 to the carburetfor whereby the whole of

the up-run gages are carburetbed.
Where a baltary of corburetted wafer
gas plants is in operation scme of the
plants could be operated mormally for
meking a gas of high calorific value while
the remaining plants can be operated fo
produce hydrogen-enriched blue water

20

8.

In the hack-run water gas process, wo
sets of eatalyst chambers and absorption
chamberz may be provided, one set for

2b

the up~run pericd and the other set for
the back-riun period.

The process of the invention is nseful
for the production of water gas for mixing
with coal gas in the production of town’s
gas Tu view of the desiyability of main-
faining the specific pravity of town’s gas
counstant within fairly narrow limits. By
enriching the wiler gus with hydrogen
by the provess of this inveniion iis
gpevific gravity can be reduced to a fgure
close to that of coal gas and thus as large
g proporlion of it as is desired cam be
ineorporated in town’s gas in accordance
with requivements.

Turthermore, the process of the inven-
tion can be used for the production of
synthesis gas, 1.e, a gas conteining carbon
monoxide and hydrogen in the propor-
tion of 1 part by volnme of “earben
monpxide to 2 parts by volume of hydrogen
for use iu the synthetic prodnetion of
hydrocarbone.

Dated this 26tk day of November, 1938,

N. IGA%’RON,
Agent for’the Applicants,
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COMPLETE SPECIFICATION
Process for the Manufacture of Water Gas Enriched with Hydrogen

50 We, Tus Gas Treur sxn  Cokx
Cowpany, a British Company, ATBERT
LEpwann Harrsen, a Brilish Subject, and
Srurarr PERTow, o British Subjecs, all of
84, Homseferry TRoad, Westminster,
Tondon S.W.1, do hereby declare the
nature of thiy invention wnd in what
manner the same is tn be performed, 4o e
particularly deseribed anmd uscertained in
and by the following stutement :—

This invention relutes to the manu-
facture of blue or carburetted water gas
enriched with hydrogen,

The process for the produetion of water
gos consists essentially of the alternate
pussage of air amd steam through burning
voke, anthraeite or similar carbonacecus
material, The period during which air is
Passed through the hot carhonacenus
material is known, as the blow period and
that during which stéam is possed 1s
Inown as the run period. It 1s daring
the latler period that water mes, consist-
ing principally of carbor monoxide and
llg%mgen, is produced by reaction hetween
75 the steam and the hot carbonaceous

maierial, In the known processes o sub-
stantia] proportion, in some cases 88 wuch
a8 809%, of the steam passing into the
generator during the run periad i not
80 decomposed and passes through with the
water gas to be condensed ai a Juter stage

55

G0

85

70

in the proeass,” .

In accordanceiwith (bis invention the
misture of water gas and steam leaving
the generator is brought without previous
eooling or purification and with or with-
out additional steam into contact with an
ron oxide caialyst for promoting the re-
setion hetween carbon monoxide and
steam to produce hydrogen and ecarbon
diexide, al o femperature hetween 450°
and 600° €. so {that this veaetion takes
place and the proportion of hydregen in
the water gas is increased, the earbon
diexide formed being subsequently re-
moved from the gases after hey hava
left the catalyst hy bringing them into
contact with o solid absorbent for the
carhon dioxide.

The said catalyst preferably consists of 100
ivon oxide mixed with chromium, oxide
and partienlarly in the propertion of 100
parts by weight of iron oxide to 7 parts
by weight of chrathium oxide which has
been found very'élfcctive for promoting 105
the reaction bebween carbon menoxide s,
steam, o

The pases léaving the catalyst are
preferahly not subjected to any cooling or
purification before heing brought Into 110
confact with the solid absorbent for the
carbon dinzide., This solid absorbent may
consist of magnesivm oxide or & nainrsl
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sourca thereof or an alkaline earth pxide
or g mixture of magnesiwiu oxide and
alkaline carth oxides.

If it iz found that the amouni of wa-
decomposed steam leaving the gemerator
with the water gas is insufficient to

rovide the requisife amount of additional
drogen, an additional amount of steam
is added to the gas after it has left the
generator and belore it enters the conlact
chamber, It will generally he found
necessary b provide such an additional
amount of sicam duving at least the early
park of the ran period when a large pro-
porticn of the steam fed to the generator
is decomposed therein,

The resenerativn of the carbon divxide .

absorbent may take place during the blew
period by heating it to about 800" U. by
maans of the blow gases,

As thie reaction between steam and
curbhon monoxide is an exothermic one It
is nob necessary to supply lLeat to the
oontact chamber if this is sufficiently
lagged but any heat found to be neccs-
sary muy be supplied by the blow gases
of the process.

In a preferred process for the produc-
Hon of enriched water gas in aceordance
with this invention wherein = generator
and superheater are employed in knewn
manner, the water gas together with
steam is first brought into cemtact with
the catalyst and then with the ecarbon
dioxide sbsorbing material before being
passed to the superheater, If it is desired
to carhuret the water gaus, the pases are
preferably brought into contuet with the
eatalyst and then with the carhon dioxide
ebsorbing material befure being passed to
the earburettor. Alternatively, only part
of the gases which is not enriched with

hydrogen .way be carburetted and the

other part which is enviched with
hydrogen mixed with the carburetied
gases at a later sbage. Where a battery
of carburetted water gos - planfs iz in
operaton some of the plants may be
cperated wnormally for making & eag~
burstted gus of high calorific valne while

the remaining plants may be operaied to.

produse hydrogen-snriched blue water

3.

The invention will now be deseribed by
way of cxample as applied {o the produec-
tion of carburetted water gas by the dewn
run process and by the back run pracess,
reference being made to the acecompany-
ing drawing, in which, ’

Figure 1 illustretes diagrammatically

_ apparatus for the production of car-

buretied water gas in accordance with the
invenition bv the down run process, and’
Figure 2 illusfrates diagrammetically

65 apparatus for the production of cer-

buretted water gas in acenrdance with the
Invection by the back run process.
Referring to Figure 1, u dowa run set
of the usual ty%:e consizfs of 2 generator
1, carburettor 2, superheater 3, Lliquid
zeal 4, and wasfe heat boiler §. Steam
inlets 7 and & controiled hy valves 9 and
10 and air inlets 11 and 12 controlled by
vilves 13 and 14 are provided. Valves 19
and 16 and a stack valve 17 are alse
provided. .
In order to adapt the set for carrying
ont the process of the invention there ars
provided a contact chamber 18 containing

The catalyst consisting of 100 parts by

weight of iron oxide and 7 parts by weight
of chromium oxide, 2n absorption chamber
18 containing the carbon dioxide shsarh-
ing material, e.g. magnesinm oxide, and
a steam superheater 20 togeller with a
stearn inlet 21, and its valve 22 and an
pir inlet 23 with its valve 24, A valve
25 is provided in the pips 26 leading to
the contact chamber 18 and valves 27 and
28 are provided in the conpections between
the steam superheater 20 and ihke
absorption chamber 19 and carburettor 2
respectively. Valves 29 and 30 ave pro-
vided in the connections between the
chamber 19 and the earburetior 2 and
suEer]lea.‘cer 3 respectively.

1 caryying out the process the sequence
of operations is as foﬁows —

. During the first part of the blow period
valve 13 is opened admitting air to the
generator 1 whick conteins g deep hed
af burping coke and valves 14, 13, 24,
27, 29 and 17 are also opened. AIl the
othel valves arve closed. The blow gases
produced are burng in sfeam superheater
20 and chamber 19 in ordey to heat up
the steam superheater 20 and the material
in, chamber 19 to about 800° C, The
thaterial in ehamber 19 is thus freed
from carbon diexide, The blow gases alse
serve to heat the earburetior 2 ahd super-
Lieater 4 in the nswal manner.

During the serond part of the blow
perivd the valves 28 and 30 are opened
and the valves 27 and 29 are closed, {he
remaining valves being left as in the frst
park of this %Jeriod. Druring this seeond
pars of the Llow period the vessel 19 is
eooled to abhout 500° (. by the alr enfer-
ing through valve 24 fo hring the material
therein to a. temperaturve sutlable for the

subsequent absorption of carbon diexide

iu the following run peried,

 The run period, during which stcam is
passed upwardly, downwardly and then
apwardly through the generator, is now
commenced,

 Valves 7, 15, 25, 22 and 20 are opened
and the remaining valves closed, Steam
enters the generator 1 through the valve
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7 and posses up through the bed of red
hot eoke, The water pas produced and
the: undecomposed steam, which will
gonerzlly he atf a tempera;ﬁu:re of 600°—
800° . is passed into the chamber 18.
The resulting goses are passed into the
chamber 19 wherein the carhon diexide is
absorbed and the remnining gases then
pass threugh carburettor 2, superheater 3
and liquid seal 4 to the purifiors, At the
end; of this up-run stage the down run is
commenced and valves 7 and 15 are closed
and valves 8 and 18 are opened. Steam
now passes downwardly through {he
generstor 1 and the water gus produced,
together with the wndecomposed steam as
before, passes to $he contact chamber 18
through the valve 16, pipe 26 aud valve
26, u‘?.'[‘he passage of steam upwardly
through the generator is then repeated
and this is followed by « blow period.
During tha whole of the run perivd the
temperature within the chamber 18 and
vesgel 19 is kept betieen 450° and 600°
C. Any additional steam required for the
reaclon in chember 18 1s admitied
through the valve 22 to the heater 20 in
which it i3 heated o 500°—600° C. sad
thenea through connectiona 81 and 28 and
valve 20 to the chamhber 13,

Referring to Figure 2, a back-run set
of normal eonstruction consists of w»
geuerator 41, curburettor 42, superheater
43, lignid sea] 44 and swaste heat boiler
45, Steam inlety 46 and 47 conirolled by
valves 48 und 49 and air inlets 50 and 51
controlled by wvalves 52 and 53 are pro-
vided, Valves 54 and 55 and a stack
valve 56 arve also provided, For the pur-
pese of the present invention thers -is
provided in addition a conieet chamber
57 for the catalysy, an ubsorption chamber
38 for the carbon dioxide ahsorhing
material, a steam superheater 59, a stoam
inle®; 61 and its valve 62 and an air foleb
83 and ifs volve 64. A valve 65 is pro-
vided in the pipe 66 hetween the
generator and the contect chamber 67 and
valves 67 und 68 are provided in the eon-
necitions between the steam superheater 50
and the vessel 58 and carbwreilor 42
respectively, Valves 69 and Y0 are pro-
vided in the connections between the vessel
58 and the carburettor 42 and the liguid
seal 44 respectively. An ndditional steam
inlet 71 and valve 72 ure alse provided.

In corrying cut the process the sequence
of ‘operations is as follows -

- During the first part of the blow period
valves 52, 64, 51, 67, 69, 84 and 58 are
ﬁwed and all the other valves are
tlosed.  The blow gases from the
gemerator 41 are burnt in the steam super-
heater 89 and absorption chamber 58,
whence they puss through the carburettor

42, superheater 43 and fnally #hrough
the waste heat boiler 45 znd valve a6,
During this part of the blow peried the
megferial in chamher 58 is heated to-abeutb
800° C. and thus regeperated, i.e..fresd
from carbon dioxide. During the. sesond
part of the blow period valves 67 and. 69
are closed and valves 68 and 70 . ave
opened, the remmining valves being left
as in the first part. Duripg thiy sceond
purt of the blow period the material in
chamber 58 is cooled io about 500" C. by
the passage of air through the chamber
in order to render the material suitable
for the subsequent ahaorption of earbon
dioxide during the following zun period.
At the end of the blew period the run
period, during which steam is passed up-
wardly, downwurdly and then upwerdly
through the gensrator, is commenced.
Valves 48, 65, 62, 69 and 64 are opened
angd all other valves closed. Steam is now
admitted tu_the generator 41 through the
valve 48 and passes upwardly through the
bed of red hot coke. The water gas
produced together with undecomposed
steam iy pussed at a temperature of 500°—
600° C. through velve 8 inte the contac
ehamber 57 wherein the reaction between
carbon monoxide and steaw {akes place,
thence to the absorpiivn chamber . 53
wherein earbop diexide is shsorbed snd
then through the carburettor 42 and SOper-
heatcy 48 1 the wususl wamner, Any
additional steaws required for the carbon
monoxide-steam reaction in chuwber 57 is
edmitted through the velve 62 ta the
heater 59 in which it is heated to 500°—
600° C. and thence through 73 to the top
of the gemerator where il mixes with the
waber gas and undecomposed steam pass-
Ing to the chamber 57, :
. At the end of this up-ran the hack-ruxn,
in which steam is passed downwerdly
through the generator, is commenced,’
Valves 49, 68; 55, 72 and 70 are opened
and all the other valves closed, Steam is
admitted through valve 49, passes throngh
superhcater 48, carburetior 42 heater 58
and then dowawardly through the
generator 41. The wuter pas produced,
together with undecomposed steam passes
from the bottom of the generator theough
valve B6 into the chamber 57, the gages
from which pass through the absorpiion
chamber 58 and thence vin valve 70 and
the liguid seal 44 to the purifiers, Any
additional steam required for the carbon
wonoxide and steam reaction in chambar
57 is supplied at a terperature of 500°—
600" C. through the inlet 71 and valve
72, At the end of this stege o further
up-run follows and this in turn is followed
y 4 blow perind.
‘Phe pro netion of blue water gas in
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accordamce with the invention may he
earried out by a process sumilar to cither
of those described above for the produc-
Hon of carburetted water gas except that
the varburettor is vmitted.

The process of the invention is useful
in the production. of water gus for MIXIRg
with copl-ges in the production of town’s
gas in view of the desirability of main-
faining the specific gravity of town’s gas
constamt within fairiy navrow limits, By
enriching the water gas with hydrogen
by the process of this invention its specifio
gravity can be reduced to a figure close
to that of coal wus and thus as large 2
proportion of it as is desivad can be
ieorporated in town’'s gas in accordance
with regquirements.

Furthermore, the process of the inven-
iion can be used for the production af
synthesis gas, i.e. & gos contaluing carhon
monoxide and hydrogen in the proportion

of 1 part by volums of curbon monoxide -

to 2 parts by volume of hydrogen for use
in the synthetic production of hydro-
carhons, In the production of synthesis
gas, the gases leaving the contact chamber
need 1ot be passed through a superheater
or parhuretior.

In Patent Specification No. 185,798
there is described 2 process for the produe-
tion of liydregen or gases rich, in hydrogen
which ponsists in efecting the eompleta
gasification of coal by means of an inier-
Tittent mixed gas generator, faking off
from the generator the hot mixbure of
gases resulting from the complete gasifica-
tion, which consists largely of hydrogen
and carbon monexide with some carben
dioxide, and gubjecting the said mixiwre
of gases whilst still in the hested condi-
ion and withont auy intermediate cooling
to ireptment with steam in the prescace
of 2 catalyst in a cazbon monoxide con-
verter so oy to effect replacement of ihe
carbon monoxide in the gases by carbon
dioxide and hydrogen. Nu portieular
catalyst is referred to in this prior speci
fication snd the method described for the
removal of carbon dioxide consists in
washing the in an sbsorpiion tower
or towers with water, preferably under
pressure, acd with or without the addition
of lime waler, ammonia. or the like,

Having now perticularly described and
ascertaincd the nature of our said inven-
tion and im what menner the same is o
be performed, we declavs that what we
claim is:—

1. A process for the production of
water gas enrviched with hydrogen 10
which the mixiure of water gas an
gteam leaving the geperator is brought
without previous ecooling or purification
and with or without addrtional steam into

contach with an iren oxide catalyst for
prometing the reaetion between carbon
Tnonoxide and steam to produce hydrogen
and varbon dioxide, ul a temperature

between 450° and 600° C. so that this re- |

action takes place and the proporiion of
hydrogen in the wader gas is increased,
the carbon diexide formed being subse-
quently removed from the guses after
they have left the caialyst by bringing
them inte eonftack with u solid absorbent
for the varbon dioxide.

2. A process as claimed in Claim 1
wherein the said catalyst comprises a mix-
ture of iron. and ehromium woxides.

3. A process as claimed in Claim 2
wherein the said catalyst comprises fron
oxide and chrominm oxide in the pro-
portion of 100 parts by weight of Iron
oxide to 7 parts by weight of chromium
oxide.

4. A process as claimed in any of the
preceding claimy wherein the gases are
not subjected to any cooling or purifice-
tion during their passage from the iron
oxide catalvsy to the solid ahzorbent for
ke ‘earbon dioxide.

G. A process as claimed in Claim 4
wharein the sald solid absorbent consists
of magnesium oxide,

8. A process for the preduetion of blue
water gas as claimed in any of the preced-
ing claims in whith a generator and
superheater are employed in Lknown
manner and in which the water gas,
together with steam, is first broughi into
contaet with the said catalyst and $hen
with the said earbon dioxide absorbing
waierial before being passed to the super-
heatér.

7. A process for the produwetion of
carburetted water gas in accordance with
any of Claims 1 to 3 in which a generator,
carburetlor and superheater are employed
in known manxer and in which the water
gas, fogether with sleam, leaving the
generstor is flrst brought info contaet

‘witli the said catalyst and then with the

said carbor dioxide nbsorbing material
béfore being pussed to the carbureiior.
;8. A process as claimed in any of the
preceding claims  wherein  additional
gteam iz added to the mixture of water
gas and steam from the generalor before
1t comes into contact with the eatalyst and
thiz additional steam is superheated to a
temperature between 430° and 600° O, by
being passed through a superheater which
is heated dwring the blow period by busn-
ing the blew gases therein.

- 0. A process as elaimed in any of the
preceding claims wherein the regeneration
nf the carbon dioxide absorbing maferial
is earried oud by heating it to about 800°
(. by reeans of burning blow gases during
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the blow period of the water gas provess.

10. A process ad claimed in Claim 9
wherein fhe regeneration of iha carben
dioxide absorbing material takeg pluce
during the first part of the said blow
periad and the said malerial is cooled to
about 500° C. by the passage of air there-
through during the second part of the
Mow period.

1i. A process for the production of
water gus enviched with hydrogen sub-
stantially as hereinbefore deseribed.

12, ‘&pf-aratus for ecarrying out the
procesz claimed in any of the preceding
claims comprising a menerator, @ super-
heater, o eontact chamber for the said
cutalyst and an -obsorption chamber for
the said solid absorbent, the contact
chember snd absorption chamber being
connected between the generator and
superheater in such a manner that geses
leaving the generator may ba passed first
through the coniact chamber, then
through the absorption chuacher and

thence to the superheater.

13. Apparatus for ecarrying out the
process claimed in eny of the preceding
olaims comprising @ gemerator, a ocar-
burettor, a contach chamber for the ssid
catalyst and an absorption chamber for
the said solid absorbent, the contact
chamber and ahsorption chamber hein
conpected between the generator an
garburettor in suek a manner that gases
leaving the generator may be passed first
through the ocontact chamber, then
through the absorplion chamber and
thenee to the carburettor.

14. Appurates for the production of
water gas enriched with Thydregen
srranged and adapted to operate substen-
tially us hersinbofore dessribed with
reference to Fizure 1 vr Figure 2 of the
accompanying drawing,

Dated thiz 11th day of Augusi, 1839.

. GAVRON,

Agent for the Applicants,

Lesmington Spa: Printed for His Majesty's Stationery Offics, by ‘tho Cowrier Press.—1940.
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