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PATENT SPECIFICATION

We, Warren Hexry GrooMuRDGE wnd
Roxarp Pagr, both British subjects, of the
Works of British Celanese Limited,
Spondon, near Derby, England, de hereby
declare the nabuve of this invention to be
as follows:—

This invention relates to the treatment
of gases and in particular to fhe ireatment
of gas mixtures comprising hydrogen und
carbon moenoxide to render them suitable
for conversivn inte hydrocarbons,

It is known that mixtures of ecarbon
monoxide and hydrogen, if caused to react
in the presence of suitable ecatalysts, can
be converted either into methane or inta
higher hydrocarbons or, especially when
high pressures arve employed, inte oxy-
genated vrganic compounds, for instanee
lower aliphatic alechols. Gas mixtures
comprising varbon moncxide and hydro-
gen which are relaiively easily obtained,
for oxample water gas, ure however not as
a rule allogether suitable for immediate
conversion. For exawple they may eon-
tain sulphay in amount sufficient to poison
the catalyst andfor, as in the case with
water gas, the proporfivn of cerben mon-~
oxide to bydrogen in the mixture may be
too kigh.

The present invention provides a means
wherehy in a single stage o large propor-
tion of the suiphur contained in gueh mix-
tures can be converted inte a form im
whieh. it js readily remevable by treatment
with alksli and at the same timo the
amount of carbon monoxide in the mixe
ture may be decreased aud that of hydro-
gen inereased,

Avcording to ihe invention the gases
are passed ab an elevated temperature oyer
a catalyst comprising iron oxide, Tf the
ecarhon monexide content is lo be decreased
the wases are passed over the eafalyst in
admixture with waler vapour.

Although a catalyst consiséing solely of
iron nxide mny be employed it 1z very
wueh better to use in association wilh the
iron oxide o further oxide of a metal, e.g.
chromic oxide or magnesinm cxide or hest
of ull zine oxide. Catalysts comprising
for vxample between 60 and BOY% of ferziv
oty and between 40 and 20% of zinc

[Prics 1{-]
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PROVISIONAL SPECIFICATION
Improvements in or relating to the Treatment of

Sulphur

Gases containing

oxide are particalurly valuuble,

Among the catalysts which do not cuvin-
prise zine oxide there may be mentioned
naturally-pecurring irem oxides, for
example spathic iron ore, or nalurally-
geewimng mixiures of iron oxide with soms
piher metal oxide, for example chromic
iron ore. Such minerals ore preferably
broken down to about 8—I2 mesh before
being used. Another minera] which may
be exuployed is *“ ankegite > which appears
to ho o complex carbonate of caleinm,
iron. and megnesium,  If desired, instead
of using minerals, synihetic mixfures of
similar  compositions, prepared for
example by igniting mixtures of the ca-
bonafes of the metals, may be employed.

The ferrie oxide-sine cxide vatalysts,
which have been found to give the hesi
results, are preferably made by precipita-
lion; for instence o mixture of the oxides
may he precipitated Irom a solution con-
taining ferric chloride amd zine chloride
by means of an alkali, for example sodium
carbonate or ammnonium hydroxide, The
ﬁrecipitatc so ohialned may be washed by

ecantelion or filtration or in any other
way unti] it is free from chloride. Pre
ferably it iy then compressed into tableis
or otherwise shaped and dried in an alr
pveu, fur cxamnple gi temperatures ahove
about 30° C., and especially temperatures
of about 100° . Iike the mineral cata-
lysts, it may advantageously be broken
down and graded to &-~12 mesh before
nse,

When ireafing a gas conigining sulphur
it is preferable first to wash the gas with
an alkaline zolntion in order to remove
as much of the sulphur as possible hefore
subjecting it tn the provess of the present
invention. For example the gns may be
caused te flow up a tower in ccunter-cur-
rent fo & stream of caustie soda solution.
It may then he passed in adinizture with
the desired amount of water uver one of
the catalysts spécified above, especially
the iren oxlde-zing oxide catalyst, prefer-
obly at a temperaturé between about 400°
and 550" C. and especially at abowi A00D°
. Afier leaving the cotalyst the gases
may again be washed with an alkali, pre-
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ferably caustic soda, so as to remove the
sulphur rompounds formed in the reaction,

When treating water gas to produce a
gas more suilable for conversion into

5 methane or higher hydrocarbuns, it is pre-
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ferable to add water vapour in af least the
same amount by volume as the carbon
monoxide. Preferably considerubly more
water vapour is employed, good results
being oblained when the volume of water
vapour is bebween twice znd thres lmes
that of the carbon monoxide. Tsing this
Ligh proportion of water vapour at a tem-
perature hetween 400° and b00° C. over
on iron pxide-zime catalyst, there may be
obtained a ges, contuin
mately twice as much ogen, ay carbon
monoxide, which is snitable for the hydro-
curbon synthesis.

it appears that the reaclion befween the |

wader vapour and carhon moncxide pro-
ceeds conpidergbly faster than fthe conver-
gion of sulphur compounds into allali-
soluble and thersfore easily removable

very appromi-

sulphur compounds, avd the lafter reae-
tion therefore determines the rate at which
the gas may be passed over the catalyst.
This rate will also depend on the tempera-
ture god the precise properties of the cala-
lyst employed and the partieular xate
necessary in any pariicular sed of comdi-
tions may be readily determined by sizaple
test. (temerally speaking, when émpley-
ing a temperature of about 8007 C. & space
velogity betwesn aboud B0 and 100 and

.Ea-rticulmrly betwesn about 80 and 80 will,

g found to reduce the sulphur content to
a suifable level. SHll .lower spacc
_velocities may be employed if desired,
_aypecially when using eatalysts osher than
- the iron oaxide-zine oxide ealalysb
deseribed above,

Dated this 17th day of Deccmber, 1937,
STEPHENS & ALLEN,

- Chartered Patend Agents,

Celanese House,

8 & 23, Hanover Sqnare, Tonden, 'W.1.

COMPLETE SPECIFIOATION

Improvements in or relating to the Treatment of Gases containing
Sulphny

We, Wartsr Hunry GROOMBRIDGE and
Rowatn Pace, both British subjevts, of the
Works of DBritish Celanese Tamited,
Spondon, near Derby, do hereby declate
the nature of this fnvention and in what
munzey the same is to he performed, tu
be particulualy deseribed and ascertained
in and by the following statement:—

This invention relates to the treatment
of gases comteining sulphur, and especi-

ally to the treaiment of sulphur-contain-

ing gas mixtnres comprising hydrogen snd
carbon menoxide, with a view fo Tender-

ing them suifable for conversion inin

hydrocarbons or other compounds,
Tt Iz known thet miztures of carbon

monoxide snd hydrogen, if caused to reaat.

in the presence of suitable catalysls, vun
be converted eilber inte spethane or inte

higher hydrocarbhons, or, espeeiu:ll - when
high pressures sre employed, into oxXy--

genzted orgunic compounds, for instance
lowar aliphatic aleohols, Gag mixtures
eomyrising carbsn monoxide and kydrogen
which are relatively easily oblained, for
exainple water gus, are however not az a
yule altogether sultable for immediate con-
version.. [Por example they usually eou-
tain sulphur in amount gufficient to poison
the eatalyst andfor the proportion of
carbon wonoxide fo hydrogen in the mix-

ture may be too high, as it is for example

in water gos.

The present invention provides m':n_igang'

wherehy in a single stage & large propor-
tion of the sulphur eontained in sueh mix-
tires, or in other goscs, can be eonverted
iufo a form in which it iz readily remov-
ablg by trestment with plkali, and at the
same time the amount of earhon monoxide

in curbon movoxide-hydregen mixtures.

may be decreased and that of hydrogen
inereased.
" According tu tho inventivn the guses aro
‘pasped at an elevated temperature cver a
catalyst eomprising ferric oxide and ginc
oxide. OCatalysts comprising between 60
und 80% of ferric oxide and betwesn 40
and 20% of zine oxide are especially goad.
When the gases confain carbon menoxide,
part of which iz to hs converted dinfo
Lydrogen, they are passed over the cata-
lys} in admixture with waler vapour,

. The ferrie oxidewsine oxide eatalysts
ar¥e preferably made by precipifation; fov
ins{auee a mixbure of ﬂlie oxides may be
precipitated froi 3 selufion contalning
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" ferrie chloride and zine ehloride by means 100

of an alkali, for example sodium carhonate
or wmmonium hydrexide. The precipi-
tate so obtained may be washed by de-

contation or filtration or in any other

way unlil ib is free from chlopide. Pre-
ferably it ip then compressed inte tablets
or otherwise shaped pud dried in en air
oven, for exmmnple ab temperabures ubove
aboub 80° C., and especially temperatures
of about 100° C. efors mse It -may
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advantageously be broken down and
graded to 8—12 mesh,

When, as is usual, part of the salpbur
content of a gas is in g form such thad
it is removable by alkali, if is preferable
first to wash the gos with an alkaline golu-
tion in order to remove as much of the
sulphur as pussible before subjecting 1t to
the process of the present invention, For
example the gos may be caused fo How
up o tower in gounter-current to a streaxm
vf caustic soda solution, It may then he
passad, if desired, in gpdmizture with
water, over the catalyst preferahly at a
temperature between abous 400° and 600°
(. and especially between 500° and 65U°
(. After leaving the catelyst the gases
may again be woshed with an alkali, pre.
ferably cuustic soda, so as to remave the
alkali-scluble sulphur compoucds formed
in the reaction.

When treating water gas to produce
gas mers suitable for couversion into
methane or higher hydrogarbons, it is pre-
ferable to adid water yapour in at least the
game amonut by volume as ihe carbon
monoxide. Generally speaking good
resulis are obfained when the volwme of
weter vapour is cqual to or up o twice
gr three times ihal of the earbon mon-
uxide. Using these proportions of water
vapour at a temperature between 5007 and
350° O, over a ferrio oxide-zine oxide cata~
Lyst, there may be vbtained a gas, contain-
ing very spproximately ¥wice as mach
hydrogen as carbon monexide, which is
shiluble for the hydrocarhen synthesis.
Tiven higher praportions of water may be
used, especially in conjunction with yeb
higher temperafures.

Tt appears that the reaction between the
water vapour and earbon inomoxide pro-
ceads considerably faster thua the conver-
gion of sulphur compounds into elkali-
soluble and therefore casily removable
sulphur gompounds, and the latter reac-
ticn therefore delermines the rate at which
the gas may be passed over the eatalyst.
This rate will alse depsnd on the tem-
perature and the precise properiies of the
eubulyst employed, and the particular rate
necessary in auy particular sel of condi-
tions may be resdily determined by simple

test,

The following Examples illnstrate the
invention without in any way limiting it.
Exsnrerr 1.

Waler gas conlaining approximately
300 mg. sulphur in each cubic meire of
gas is passed up a scrubbing tower in
counber-eurrent to a solntion of caustie
soda, wherehy the reater port of the gul-
phuy iz removed. The gas is mixed with
ahout 75% by volume of waler vapeur,

and is passed at a space velocity of b0 over

a ferric uxidemine ozide catelyst

To:Ine=7:4) heated to 500° 0. Adter

a fnal alkali wash the resulling gas has

a low sulphur content and a earbon mon-

oxide-hiydrogen ratio of the ovder of 1:2.
Exa¥PLh

2.

Water gas, after as much sulphur as
possible has been removed by serubbing
with caustic soda, is mixed with about its
volume of water vapour and passed, at a
spece velocity of 80—00, over the same
ferris gxide-gine oxide catalysi at & tem-
perature of 550° C. The grealer part of
the sulphur is converted intisa form aasily
removed with slkeli, and the carben mon-
oxide-hydrogen ratic approximates to 1:2.

Having now particularly deseribed and
ascerieincd the nature of our said inyen-
tion, and in what manner the some is to
be performed, we declare that what we
claim ig:—

1. Process for the frentmend of gas
mixlares condaining szlphuz which coro-
prises passing the gases ok clevated fem-~
peratures in contact with a calulyst com-
prising ferrie oxide and zine exide.

2, Process for the treatment of gas mix-
tures comprising hydrogen snd earbon
monoxide, which eomprises passing them
in admizture wifh swater vapour af an
elevabted temperature in contact with a
extalyst comprising ferric oFide and zine
oxide.

3, Process according to Claim 1 or 2,
wherein the catalyst containa 60—80% of
fervio oxide ant 40—20% of zine oxide,

4. Process according to any of Claims
18, wherein tho catalyst is heated to
400-—600° O,

5, Process according to any of the pre-
ceeding . Claims wherein the calalywt is
heated o 500°—5H50" (.

6. DProcess according to any of Clairs
25, whereini the volume of water vapour
mixzed with the geses equals or exceeds
the volume of carbon wonoxide contained
iu the gascs. _

7. Process according o any of the pre-
ceding Claims, wherein ihe catalytio ireat-
ment of peses containing sulphur is pre-
ceded and follewed by o wash with an
alkali solution. . =

8, Process for the treatment of gas mix-
tares pontaining sulphur substantisily s
dezcxibed. o

9. Gas mixtures having g relatively low
content of sulphur whenever prepared by
the process of aoy of the prececfiug Claims.

Dated this 26th day of October, 1938.

STEPHENS & ALLEN,
Chartered Patent Agents,
Celonese Homse,

29 & 23, Hanover SBquare, London, 'W.1.

Lesmington Spa: Printed for His Majesty’s Btationary Office, by the Courier Press,—1930,
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