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COMPLETE SPECIFICATION

Improvements in or relating to Contact Substances

We, Nox-Porsonovs (tas Homvawa Coze-
PANY Lurren, of Vadus, Liechienstein, a
Cumﬁany organised under the Laws of
Liechtenstein, and Hugo Comy, of Via

& Tasserete 21, Lupanc-Massagro, Switzer-

land, a German Citizen, do hershy deelate
ihe naturé of fhis invention and in what
sanner the same 38 to be parformed, to
be particularly dasoribsd and ascertained

10 iv’ and by the following statememt:—

This invention relates to & contact sub-
stance for earrying out the water gas reac-
tion acoording ic the squation

C0. + HO = 803 + H,.

15 The contget substance of this imvention
congisis of u mixture of at least one iron
compound and at Teast one alkali metal
compound as activator solidified by a
water-eliminating hinder.

20 8haped bodies prepared from mixbures
of the aforesaid Lkind possess sufficient
strength and porosity without subséquent
treatment by heat or the like, As iron
compound, e.g. fervie hydroxide, there

25 may, for example, be employed bog ron
ore and tlie Iike or artificially prepared
bydroxides, such as are formed in the
working up of bauxite, in the reraoval of
iron from water or the like. The activat-

80 ing - alkali metal compounds may, for
example, be incorporated with the mixture
from which the shaped bodies are pre-
pared or the finished shaped bodies may
be charged with the alleli metal com-

35 pounds. The activating alkali matal com-
pounds are with advantage employved in
such guantities that the finfshed shaped
bodies contain 5% or more of these eom-
pounds. By increasing the guaniity of

40 the alkali metal compounds within =
certain limit the activity of the contact
substances may be increased and their life
be. prolonged.

The shaping of the masees into shapad-

45 bodies mav ‘with advantage ba effected in
a revolving drum or in a rotating dish
without pressure from shove, sinee 1n this
way the pors voluma of the mixiure gerv-
ing for the formation of the shaped hodies

50 obtained by loosely heaping up or ag-
glomerating Temains wnaMered, notwith-
standing the cenirifugal forces set wup.
The resulfing shaped bodies are on the
one hand so_strong that they can be

55 saturated with solutions of alkali com-

[Prive Pfide 3s. 64,

pounds without suffering damage, 'The
allcalis may, however, also be entirely or’
purtially addad to the mixtuve at the com-
mencement. Oun the other hand the pore
volume of the contact substances is suf- 60
ficiently great to enable them to be sub-
pequently abundantly charred with allmii
nompounds or the like.

The contact substances of this inven-
tioa, ever on long eonfinued use, do not €5
suffer any abrasion, so that the resistanoe
of the contact layer is not imeressed by
use. The activity of the eontact bedies
18 maoreover so great that the waler has
renction alread proceeds at suificient 70
speed atb about 400°C. and less so that the
waler gas equilibrivm at about 400°C.
is utilised, 2s a remmlt of which mors com-
plete conversion of the carbon monoxide
is effected than wes hitherto possible, at 75
least in large seale operations. 'This is -
particularly important whew large quan-
titdes of gases have to be treated as in the
purification of illuminating mas, The con-
tact body of this:invention is particularly 80
importent. for the Temoval of poisomous
constituents from fuel rar with the aid of
one single catalytic treatment, since if the
water gas Teaetion is carried out at about
400°C. the water gas equilibrium is.so 85
favourabls that it is possible to reduce
the carbon moroxide vontent below tlie
danger limit with e¢conomically produpe-
able quantities of steam. Moreover,
owing to the reduction of the working 90
temyperature for the waler gas reaction
to 400°0."and less, heat lusses becoms so
slight that they are compensated by the
heat of reaction get free and accordingly
additional heat is not nacessary. 95

The use in the form of shaped bodies of
ferric hydroxide activated by alkalis is
slready known for carrving out the water
gag reaction. These shaped bodies had,

~heating in order to rexder them porons,
& procedurs which is not necessary with
the shaped bhodics of this invention. The
novel feature in the formation of the
shaped bedies in thiz invention is the use 105
of water-eliminating binders, such as
cement, z3 well as the formatipn of the
shaped bodies on a rotafing base without
pressure from ahove, so that they zequire
great strength and porosity without sub- 110

MR

hywever, to he enbsequenily treatad |v 100



424,478

gequent treatment by heab or the like. A
further novel featurs is the incorperation
of the activeding substences with the
" already finished shaped bodiss by impreg-
nation. 'The kpown shaped bodies made
from ferric hydroxide activated with
slkalies do not {I.UWEWE}' enahle the water
as reaction to be earried oub at such
pw teraperatures as the shaped bodies of
this invention. .
The following example seryes to illus-
trate low the contaet substaiices of this
invention ey be prepared: .
20 parts of cement, 70 parts of bog iron

o

10

15

ave loosely raixed together in the dry. So

much wafer is then added % the regultingr -~
wnixture that the latter ean be moulded or -

shaped. Individual pieces of the miytura
of such dimensions dra then prepared, for
example with the aid of & entéing press or
hy simply dividing the mass t the
chaped bodies furmed in the ravelving
drum or on a rotating dish are of the de-
gired size.. : Hoardening of the shaped
bodies immedistely takes place in the
treatment in the Tevolving drum or on
the rotating dish in such » manner that
subserquent ireatment by heat or the like
is no longer necessa¥y. If desived the
shaped hodies may be stored until they
ars completely set. . :

The following numerical doto serve to
explein the importanece of the invention:

The reduetion of the working ftempora-
ture fo 400°C, possible owing to the par-
ficular properkics of the contact substarce
of this invention, results in o cobsider-
able veononty n steam with the same final

20

a5

a0

85

40 content of carbon monoxide in the gas. .

If, for example, a water fas of ihe fol-
lowing composition is msed: .o

drogen 50%,

Carbon menoxide 40%,

48 Carbon dioxide 4%,
Nilrogen 8%

and this water gas iz subjested in admix-
ture with steam io the water gas reaction

in such a way thai a final gas confaining

50 1% of carbon menoxide is oblained, thers

is required to obtain this result at o work-
ing femperature of 400°C., 2.03 kgms of
steam per normal enbic metre of water
gas, ab & working temperature of 500°C,,

55 4.56 kgms of steam per normal cubie
metre of water gus, and at a workm%
temperature of 550°C., 6.42 kgms o
gteam per normal cubic metre of water gas.

Tf the same guantity of stesm; for

80 example 2.08 kgms per mormal cubic
metre of water gas, iz employed with all
three of the aforeszid svorking tempera-
tures, final gases containing the follow-
ing amounts of ecarbon monoxide are ob-
B8 tained: '

ore andl 10 parts of potassium carbomale -

ot 400°Q., 1L.0% of CO,

at 500°C., 2.8% of €O,

at 550°C., 3.3% of CO.
14 follows from the foregoing that a con-
giderable technical advance has been
achicved in the mannfacture of o contuet
substence, which anables the water gas re-
action to- be carried out in practice at
400°C. and less.

Havizg now particularly deseribed and
eecertained the mature of our seld inven-
tion ond in what moanner the sawme is lo
be performed, we declars that what we
claim jg 1

I. A confact substance for sarrying out
tite: water gas reaction, characterised in
that it consists of a mixture of at least
‘onte’ iron  compound and ai  least
one alkali metal compound as activator
solidified by a water-eliminating binder, 80

2. A coutact substance as elaimed in
claim 1, wherein the constifuents of the
mixture are present in such gmantities
and are so shaped {hal the shaped hodies
prepared from the mixture after sefting
and drying possess the sizength anﬁ
porosity necessary for_ecarrying oub the
water gas reaction and enable the same
to be ocarried omt =t temperatures of
400°C. and less and are also suitable for
uge in the remowval of ecarbon monoxide
from illumineting gas with the aid of the
waler gas reaction.

3. A contact substanes as claimed in
clafm 1, whersin the alkali metal com-
pound amounis to at least 5% of the mass
of the shaped bodies.

4, A contact substanee as claimed 1
claim 1, whereie ferrie hydroxide is pre-
sent ms iron compound. ins

.+ 5, A eontact substance as cloimed in

70

80

g0

95

100

" claim 1, wherein potassium carbonate is
- present as alkali metal compound.

8. A contact substance as claimed in
cliimi 1, wherein cement 1s present as 110
witer-eliminating binder.

7. A process for the preparation of the
contaet suhstanose claiined in any of the
preceding claims, wherein at Jeast one
iron compound, at least one alkali metal 115
compound as betivator and o water-
elimigating binder are shaped in the pre-
serice of waler by loosely agglomerating
and solidified at ordinary temperafures by
the sstting nf the binder. 120

8. A process as claimed in elaim 7,

-wherein for the preparation of the mix-

tiuve enly o portion of the alkali metal
compound necessary for producing the ae-
tivating aclion is cwployed, whilst the 125
regidual quantity is employed in aqueous
gohition for saturating the hardened
shaped body, which is then completely
diied at ordinary tempsrature.

.9 A process as claimed in elaim 7, 180

Y
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wherein for the preparation of the mix-
ture ong an alwost vanishing portion of
the alkali metal compound nacessary for
producing the astivating action iz em-
ployed, whilst at least nearly the total
quantity requirad is eraployed in agqueous
solntion for saturating the hardened
shaped body, which is then completely
dried af u].'ginary temperature.

10. A process as claimed in elaim 7,
wherein the mixinre sexrving for the for-
mation of tha contact substance is formed
by loosely heaping the constitwents of the
mixtore. ’

11. A proecess as claimed in claim 7,
wherein the mixture zerving for the for-
mation of the contaet substance is shaped

into the form of spheres in & revolving

drum or a rotating dish witheut pressure
from ahove.

12, The provess for the preparation of
ecntact substances for earrying out the
waler gas reaction subsiantially as des-
gribed with reference to the ascompany-
ing example,

Dated this 27th day of August, 1934,

H. DOUALAS ELEINGTON,
Consulting Chemist & Chartered
Paotent Agent,

20 1o 23, Holhorn,
Londen, B.Q.1,

Agent for the Applicants.
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ERRATA
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~ Page 1, line 69, for * hes ’* read ** gas ”’
Tage 1, line 105, for ** in ** read ** of,”

Parmmr Orrros,

March 28th, 1935.
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