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No Drawing. '.A'pplibation filed April 14, 1830, Berial No. 444,338, and in Germany February 27, 1928.

I have filed applications in Germany on
February 16th, February 2ist, February 27th
and April Tth 1928, in Franece on February
9th, 1929, and in Great Britain on June 20th,
1928.

The present invention relates to an im-
proved process for the purification of gases
and for the recovery of valuable by-prod-
ucts. The invention relates more particu-
larly to the removal of hydrogen sulphide,
including volatile organic compounds of sul-
phur, from gases, especially such gases as
contain constituents of combustible nature
or constituents having reducing properties,
b{; a catalytic oxidation of the hydrogen sul-
phide and other sulphur compounds. Ex-
amples of such gases are coal gas, producer
gas, low-temperature-carbonization gas, nat-
ural gas and the like. In the said catalytic
oxidation care must be taken that only. the
hydrogen sulphide is attacked by the oxi-
dizing agents, while the oxidation of the
other combustible or reducing constituents of
the gases and also of the ammonis if such
is present in the gas must be avoided, since
otherwise the value of the purified gases
would be considerably reduced.

Tt is already known that the said gases
can be purified by passing them, after the
addition of a suitable amount of oxygen or
air,over catalysts, at 300° to 350° C., by which
treatment the hydrogen sulphide is trans-
formed into sulphur dioxide or trioxide.
Catalysts hitherto proposed for the oxida-
tion of hydrogen sulphide, are for example
nickel, iron, cobalt, copper and the like,
{which metals as is well known are capable of
readily combining with sulphur and sulphur
compounds at comparatively low tempera-
tures, but which during the said catalytic oxi-
dation of. course remain unaltered, leaving

the sulphur compounds in the gas under.

treatment), either alone or with additions
of one or more oxygen transferring elements
of the groups 4, b and 6 of the periodic sys-
tem, such as chromium, vanadium, silicon,
carbon or molydenum and the like. These
known catalysts have certain defects in that
the range of temperature within which the
reaction proceeds completely is only a re-

stricted one. This defect becomes particu-
larly manifest when the gases to be puri-
fied have a high content of hydrogen sul-
phide, since in such cases the heat of the re-

action produced during the catalytic oxida- -

tion of the hydrogen sulphide readily causes
the temperature of the gas to rise above the

upper temperature Hmit which should not be -

surpassed in order to obtain a complete ve-
action, so that the pas leaving the catalyst
still econtains hydrogen sulphide. Moreover,
catalysts with a narrow temperature range
require increased care in use.

The sulphur oxides formed in the conver-
sion of hydrogen sulphide have hitherto been
recovered, together with the ammonia as
ammoninm suiphite, or sulphate by wet or
dry methods, for example, by washing or by
electrical precipitation. In the case of gases

free from aramonia, a suitable amount of am- *

monia can be added to the gas, either before
or after the catalytic oxidation, or the guse-
ous mixture containing sulphur dioxide can
be serubbed with alkaline or saline scrub-
bing liquors, such as solutions of ammonia,
lime water, caustic soda solution, ammoni-
um sulphite, and the like.

The sulphite or mixtures of sulphite and
sulphate recoverable in one or the other way
are, however, difficult to dispose of profit-
ably as such, and must therefore be brought
into a marketable form. This change can be
effected by conversion of the sulphite with
stronger acids, such as sulphuric acid, phos-
phoric acid or the like, in which case sul-
phurous acid on the one band, and a salt
chiefly adapted for manurial purposes, on
the other, are recovered. Ancther method
consists in heating acid sulphite solutions at
about 200° C. under pressure, the sulphite
being thereby converted into sulphate and
sulphur. :

It will be seen from the foregoing that it
is essentinl for successfully carrying out the

rocess on an industrial scale, on the one
Eand to completely oxidize the hydrogen
sulphide while leaving unaltered the other
constituents of the gas to be treated which

are susceptible to oxidation, and on the other -

hand to dispose of or utilize the sulphite lig-
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uors for the production of commercially val-
uable products. Now by the present inven-
tion, both said stages of the known process as
hereinbefore set forth are substantially im-
proved, so that the process can be employed
with great advantage and success in work-
ing on an industrial scale.

I have found that a particularly good and
com{:lete oxidation of the hydrogen sulphide
can be effected by carrying out the catalytic
oxidation by means of catalysts which con-
tain as the main constituents metals capable
of directly combining with sulphur, by which
term are meant nickel, iron, cobalt, man-
ganese, zine and copper, or their compounds,
either alone or together with one or more
oxygen transferring metals or metalloids of
groups 4, 5 and 6 of the periodic system,
such as chromium, vanadivm, molybdenum,
cerium, urahium, thorium, tungsten, silicon,
carbon and the like, and in addition thereto
small guantities, up to about 10 per cent,
but preferably about 5 per cent, of lead or
bismuth or their compounds, or of alkali
metal or alksline earth metal compounds,
in particular salts. Suitable compounds to
be added are for example the oxides, hy-
drozides, carbonates or sulphates of potas-
sinm, sodium, barium or calelum. By these
sdditions the aforesaid catalysts are substan-
tially activated. The activators mentioned
in the foregoing are to be regarded as equiva-
lents for the purposes of the present inven-
tion. It is often particularly advantageous
to employ several of the aforesaid activators
simultaneously, for example lead together
with potassium hydroxide, or bismuth with
barium hydroxzide. After being activated
by the aforesaid additions, the catalysts ex-
hibit the following advantages. The initial
temperature at which the reaction begins is
about 40° to 50° C. lower than with the cor-
responding unactivated catalysts. The tem-
perature range within which the reaction
proceeds to completion is wider in the case
of the activated catalysts, so that the reac-
tion temperatures are easily maintained,
especially in the case of a high content of
hydrogen sulphide. .

In most cases the aforesaid new catalysts
must be employed while being deposited on
carriers, for example, pumice stone, burnt
fireclay, silica gel and the like; in such case
the catalysts sre prepared, for example, by
impregnating the said carriers with a solution
of the nitrates of the catalyst metals and
thereupon caleining the material thus pre-
pared. Asarule the amount of catalyst pres-
ent on the support should be in the pro-
portion of not more than 10 kilograms of the
catalyst per inch 100 liters of the support and
in most cases it will even be substantially
lower. For example, for purifying coal gas
an amount. of 0.5 kilogram per each 100 liters
is most favorable, whereas in the case of
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producer gas it may be from about 2 to 6
kilograms, Generally speaking, the amount
of catalyst present on a given volume of the
support should be the lower, the more hydro-
gen is present in the gas to be treated.

A catalyst for use according to my present
invention may be prepared for example as
follows: 45 per cent of nickel, 45 per cent of
cobalt and 10 per cent of lead in the form of
their nitrates are dissolved in water. 100
liters of pumice of about 2 to 3 centimeters
in dinmeter are soaked with an amount of the
resulting solution containing 1 kilogram of
the metals. The mass is then dried and ig-
nited at 400° C. The resulting catalyst is
suitable for purifying illuminating gas.

Another catalyst can be obtained as fol-
lows: 80 per cent of nickel and 5 per cent
of bismuth in the form of thetr nitrates and
15 per cent of vanadium in the form of am-
monium vanadate are dissolved in water.
100 liters of coke (in lumps of ahout 2 to 3
centimeters in diameter) are soaked with an
amount of this solution correspending to 4
kilograms of the metals. The water is then
evaporated and the mass heated to about
500° C. Thereupon the mass is mixed with
an aqueous solution of 0.1 kilogram of barium
hydroxide, dried snd ignited. The result-
ing eatalyst is particularly suitable for the
purification of producer gas.

The process according to my present in-
vention is carried out at elevated temperature,
usually between about 100° and 700° C. but
I prefer to operate af temperatures of between
about 200° to 400° C. The process according
to my invention may be carried out under any
desired pressure, for example, at atmospheric
pressure, but also at elevated pressures, for
example 10, 50, 100 atmospheres or even high-
er pressures, for example, 200 or even 1000 at-
mospheres. I have found it particularly ad-
vantageous to operate under pressure when
desulphurizing such gases as are derived
from a process carried out under pressure,
such as the destructive hydrogenation of car-
bonacecus materizls, and when the said gases
are returned after purification to the process
in circu'ation, since the necessity for releas-
ing the pressures is thereby avoided.

or successfully carrying out the process
according to my invention it is necessary that
the amount of air or oxygen added to the gas
before the catalytic treatment is properly
adjusted. On the one hand, it must be suf-
fictently large to effect complete conversion of
the hydrogen sulphide at least into sulphur
dioxide, but on the other hand a large excess
of oxygen or air must be avoided, since other-
wise the valuable constituents of the gas, such
as hydrogen, carban monoxide or ammeonia,
might suffer oxidation. I therefore prefer
to work either with the amount of air or oxy-
gen theoretically required for the conversion
of the hydrogen sulphide into sulphur diox-
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ide, or with only a slight excess of not more
than from 10 to 20 per cent of the amount
theoretically required.

The gases to be purified often contain im-
purities, such as tar, oils, hydrocarbons and
the like, which are deposited on the surface
of the catalysts and thus decrease their effi-
ciency. Decomposition or cracking of the
impurities in the gas is also & matter of very
common occurrence at the femperature of
the reaction, so that carbon is deposited on
the surface of the catalyst which is rendered
inactive, so that the proportion of hydrogen
sulphide converted diminishes as the action
of the catalyst is impaired.

I have found that nevertheless complete
conversion of the hydrogen sulphide can be
obtained, even in contaminated gases, by
allowing the initial temperature, at which
the reaction begins, to rise in accordance with
the degree of contamination of the surface.
Thus, for example, as the activity of the
catalyst decreases, the temperature of the re-
action is inereased by about 5° C. every three
days. In the case of very impure gases it is
advisable, in addition to this precaution, to
withdraw & portion of the catalyst continu-
ously from the gas intake end of the contact
apparatus, and to re-charge the catalyst at
the gas outlet end after purification, for ex-
ample by means of an air blast, rubbing off
the surface in a rotary screen, or burning off
the impurities. _

In this way it is possible to obtain a quanti-
tative conversion of the hydrogen sulphide,
even in the case of gases with a high content
of hydrogen sulpﬁide and strongly con-
taminated with other impurities,

After the catalytic process, the hydrogen
sulphide is present as sulphur dioxide or
trioxide in the gas. These sulphur oxides
may be recovered, in a suitable manner, direct
as acid sulphite liquors, so that these latter
may at once be subjected to decomposition
under pressure. For this purpose, in the case
of ammoniacal initial gases so much of the
ammonia is removed according to my pres-
ent invention, from the gas by scrubbing or
cooling prior to the catalytic process, that
the residual ammonia suffices to furnish an
acid sulphite liquor with the sulphur oxides,
when serubbed. T have found that a liquor
containing at least two parts of bisulphite
to 1 part of sulphite is particularly suitable
for the conversion of the sulphite by heating
under pressure. That portion of the am-
monia which is L'ecovereé) by cooling the dis-
tillation gas and. is not required for main-
taining this ratio between ammonia and sul-
phurous acid, can be utilized in other suiteble

finul traces of sulphur dioxide, or for nea-
tralizing the sulphate liquors which may still
be acid after the heating under pressure, and
the like.

3

Xf gases devoid of or not containing suffi-
cient ammonia are to be freed from hydrogen
sulphide by the process, there is added, before
or during the first scrubbing, only a suffi-
cient amount of ammonia or other alkaline
absorption agent to ensure that the sulphite
liquor coming from the first serubbing proe-
ess contains so much free acid that its com-
Position corresponds to that indicated above
and that it can at once be subjected to the
treatment of heating under pressure.

Any residual amounts of sulphur oxides
still present in the gas can be removed by one
or more subsequent scrubbing operations.

T have also found it high%y suitgble and
advantageous to carry out the conversion of
the acid sulphite liquars by the heating under
pressute as a continuous process. Owing to
its having a specific gravity greater than
that of the sulphate liquor, the sulphur re-
sulting from the decomposition of the sul-
phite falls to the bottom and ean be drawn
off therefrom in a fluid condition, whilst the
sulphate liquor can be run off from the upper
part of the separating vessel. It is pref-
erable that the conversion of the sulphite
should not be carried to a quantitative com-
pletion, but only to such an extent that sev-
eral units per cent of undecomposed sulphite
still remain in the liquor. The liquor which
has been heated under pressure and still
contains undecomposed sulphite deposits
pure sulphate on cooling, or after concentra-
tion if necessary, whilst the sulphite remains
in the mother liguor, which can then be re-
turned to the serubbers as the absorption
liquid. This method of operating has the
advantage over the older methods that the
conversion of the liquors is effected at a lower
temperature and in a shorter time.

The term “hydrogen sulphide” when em-
ployed in the present application also com-
prises volatile organic compounds of sulphur.

The following exampies will further ex-
plain the nature of the invention which, how-
ever, is not restricted thereto,

Ezample 1

Coal distillation gas containing 0.8 per
cent by volume of H,S and 1.2 per cent by
volume of ammonia, is cooled down to about
20° C., whereby about 35 to 40 per cent of
the ammonia presert in the gas passes into the
gas liguor. The gas is then heated to about
280° 8 and mixed with about 8 per cent by
volume of air, the mixture being passed over
a catalyst composed of 95 per cent by weight
of nickel and 5 per cent by weight of lead.
These metals are depositéd in the form of
their nitrates on pumice in the proportion of
0.5 kilogram of the metals per each 100 liters
of the pumice, and the mass is caleined after
drying, thereby converting the nitrates into
oxides. On contact with this catalyst the
hydrogen sulphide in the gas is completely
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decomposed into about 90 per cent of sulphur
dioxide and 10 per cent of sulphur trioxide,

with the Jiberation of such an amount of heat.

that the temperature of the gas attains about
400° C. at the point where 1t leaves the cata-
lyst. At the outset the temperature at which
the catalytic oxidation is quantitative is about

980° C., but after about three days the final

gas product obtained with this temperature
is no longer obtained free from hydrogen
sulphide, and the initial temperature has to
be raised to 285° C. At the end of each
succeeding period of three days the resction
temperature is raised by 5° C., under which
conditions the conversion of the hydrogen
sulphide is always complete.

From the contaet apparatus, the gas is
passed through a heat-exchanger and con-
denser into a serubber through which an
acid ammonium sulphite liquor is passed in
counter-current to the gas, which ligquor re-
tains all the sulphur oxides except about 10
per cent, the ammonia being completely ex-
tracted. The condenser furnishes an acid
liquor, which contains about 15.0 kilograms
of ammonium sulphite and 30.0 kilograms of
ammonium bisulphite per 100 liters, the
further treatment of which will be herein-
after described.

After treatment in the {irst serubber, the
gas is passed through & second tower, con-
taining as an absorbent, a flow of dilute am-
monia liquer obtained from, or consisting
of, the gas liquor obtained in cooling the
crude initial gas. On issuing from the second
scrubber, the gas is free from ammonia and
hydrogen sulphide.

The acid sulphite liquor issuing from the
first tower is forced through a coil heated
to about 200° C., the sulphite being thereby
split up into ammonium sulphate and sul-
phur. The reaction mixture then passes into
a separating vessel, where the sulphur sinks
to the bottom, and can be drawn off in a
fluid condition, whilst the sulpbate liquor
can be run off from the upper part of the
separator. After a slight concentration and
cooling, this liquor furnishes abont 25 kilo-
orams of ammonium sulphate for each 100
liters of the acid sulphite liquor containing
about 15.0 kilograms of ammonium sulphite
and 30.0 kilograms of ammonium bisulphite.
10 kilograms of sulphate and 3.5 kilograms
of sulphite remain in the mother liquor,
which is then pumped bacle to the first scrub-
ber, for use as scrubbing liquor. 4.8 kilo-
grams of sulphur are recovered from each
100 liters of the said acid sulphite liquor.

FErample 3

TNluminating gas containing 8 grams of
hydrogen sulphide per cubic meter is mixed
with about 10 per cent its volume of air and
the mixture is preheated to about 300° C,

1,800,751

900 liters of this gas mixture are passed per
hour over 10 cubic centimeters of a catalyst
consisting of nickel oxide, cerium oxide and
lesd oxide on pumice, in the proportion of
0.5 gram of the metals per each 100 cubic
centimeters of the pumice. This catalyst is
prepared by bringing the nitrates of the said
metals into pumice and converting them into
oxides by igniting. ‘The metals are present
in the catalyst in the proportion of 92 per
cent, of nickel, 3 per cent of cerium and 5 per
cent of lead. The hydrogen sulphide can be
completely oxidized at between 330° and
410° C, When passing the double amount
of gas per hour over 10 cubic centimeters of
the said catalyst the temperature range is
between 340° and 530° C.

Instead of the catalysi referred to in the
foregoing also a contact mass containing 90
per cent of nickel and 10 per cent of lead may
be used in which case the temperature range
is from 310° to 420° C. at 200 liters of the gas
per hour and 380° to 450° C. at 400 liters of
gas per hour and per cach 10 cubic centi-
meters of the catalyst,

Faample 3

The gas mixture referred to in Example 2
is passed over a catalyst prepared in the
manner deseribed in Example 2 and con-
taining 92 per cent of cobalt, 3 per cent of
chromium and 5 per cent of lead, in the
proportion of 0.5 gram of the metals per each
100 cubic centimeters of the pumice. A quan-
titative conversion is obtained at betwcen
330° and 440° C. when passing 200 liters of
the gas per hour over 10 cubic centimeters of
the catalyst.

When treating hydrogen, blue-water gas,
producer gas, carbon-monoxide and the like
gases, contaminated with hydrogen sulphide,
the range of temperatures at which the re-
action can be carried out is still greater than
when purifying illuminating gas, coke-oven
gas or gases from the low-temperature-car-
bonization. Moreover the lower temperature
limit is lower in the case of the first men-
tioned gases than with the latter gaces.

Evample 4

INuminating gas containing § grams of hy-
drogen sulphide and 9 grams of ammonia is
mixed with between 8 and 10 per cent its vol-
ume of air and the mixture is preheated to
ahout 270° C. by heat exchange wiith the hot
gases leaving the catalyst. The mixture is
brought at the said temperature into contact
with a catalyst prepared as follows:

1000 liters of pumice are evaporated with
a splution of 50 gilograms of nickel nitrate
and the mixture 1s then ignited until the ni-
trate is completely decomposed. Thereupon
the mixture is treated with o selution of 5
kilograms of potassinm hydroxide in 300
liters of water and again evaporated to dry-
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ness, When passing over 30 liters of this cat-
alyst 100 cubic meters of the aforesaid gas

per hour the reaction proceeds completely at

between 280° and 440° C., while with a speed
of 200 cubic meters of gas per hour the tem-
perature range is between 300° and 480° C.

Example 5

Brown-coal producer gas containing 8
grams of hydrogen sulphide per cubic meter
is mixed with about 5 per cent of air and pre-
heated to 220° C. A catalyst is prepared by
evaporating 1000 liters of coke with an aque-
ous solution of 100 kilograms of cobalt ni-
trate and 8 klograms of lead nitrate and ig-
niting the mass until oxides of nitrogen are
no longer evolved. Thereupon the mass is
evaporated again to dryness with a solution
of 6 kilograms of barium hydroxide in 300
liters of water. When passing 100 cubic me-
ters of the aforesaid gas per hour over 30

liters of this catalyst, complete. oxidation _of.

the hydrogen sulphide to sulphur dioxide
tales place at between 220° and 380° C., while
at a speed of the gas of 200 cubic meters per
hour the temperature tange is between 240°
and 460° C.

Erzample 6

Blue water gas containing 5 grams of sul-
phur per cubic meter is mixed with 5 per cent
by volume of air, heated to 300° C. and passed
at a rate of 200 liters per hour over 10 cubic
centimeters of a catalyst which is prepared
as follows:

8 kilograms of manganese oxide and 0.8
kilogram of nickel oxide are mixed with 500
kilograms of clay and made into a paste after
the addition of water. By means of a suit-
able press the mixture is brought into the
shape of pipes 30 millimeters in diameter
and partially dried. The pipes are cut up
into portions about 25 millimeters in length,
completely dried and ignited. The result-
ing particles are soaked with an aqueous
solution of 0.2 kilogram of sodinm hydroxide
and dried again,

Instead of the manganese oxide in the
above catalyst zine oxide may also be em-
ployed.

Example 7

Low-temperature-carbonization gas con-
taining 2 per cent by volume of hydrogen snl-
phide is preheated to 200° C., mixed with 4
per cent by volume of oxygen and passed at
a rate of 200 liters per hour over 10 cubic
centimeters of a catalvst which has been pre-
pared as follows: :

So-called Raschig rings consisting of a
chromium nicke] alloy containing 83 per cent
of nickel and 17 per cent of chromium are
Licated for 2 hours to about 1200° C. in g cur-
rent of air. The salloy is superficially oxi-
dized to the corresponding metal oxides. The

rings are then cooled, immersed into an aque-

5

ous solution of potassium carbonate of 0.5
per cent strength and dried.

Instead of the above chromium nickel al-
loy, chromium steels may also be used as
catalysts after a similar treatment.

The conversion of the hydrogen sulphide
begins at 290° C. By the heat evolved by the
reaction the temperature is increased to 470°
C. The heat of the gases leaving the catalyst
may be supplied to the initial gas by means
of heat exchangers. |

This application is a-continuation-in-part
of my application for patent, Ser. No. 330,
617 filed January 5, 1929, . . '

What ¥ claim is:—

1. The process for the purification of gases
contaminated with hydrogen sulphide which
comprises passing the gas in the presence of
sufficient oxygen to oxidize the hydrogen
sulphids to sulphur dioxide, at a tempera-
ture between about 100° and 700° C. over a

_catalyst comprising an oxide of a metal hav-

ing an atomic weight ranging from 54.93 to
(3.38, capable of directly combining with sul-
phur, and up to 10 per cent of a substance

- selected from the group consisting of lead,

bismuth, their compounds, and the com-
pounds of the alkali metals and alkaline
carth metals and increasing the temperature
about 5° C. every three days as the activity
of the catalyst decreases.

2. The process for the purification of gases
contamingted with hydrogen sulphide which
comprises passing the gas in the presence of
sufficient oxygen to oxidize the hydrogen sul-
phide to sulphur dioxide, at a temperature be-
tween about 200° and 400° C. over a catalyst
comprising an oxide of a metal having an
atomic weight ranging from 54.93 to 65.38,
capable of directly combining with sulphur,
and up to 10 per cent of a substance selected

from the group consisting of lead, bismuth,

their compounds, and the compounds of the
alkali metals and alkaline earth metals and
increasing the temperature about 5° C. every
three deys as the activity of the catalyst de-
creases.

8. The process for the purification of
gases contaminated with hydrogen sulphide
which comprises the step of passing the gas
in the presence of sufficient oxygen to oxidize
the hydrogen sulphide to sulphur dioxide, at
a temperature between about 100° and 700°
C. over a catalyst comprising an oxide of a
metal having an atomic weight ranging from
54.93 to 65.38, capable of directly combining
with sulphur, an oxygen transferring ele-
ment of groups 4 to 6 of the periodic system.
and up to 10 per cent of a substance selected
from the group consisting of lead, bismuth,
their compounds, and the compounds of the
alkeli metals and alkaline earth metals.

4. The process for the purification of gases
contaminated with hydrogen sulphide which
comprises the step of passing the gas in the
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presence of sufficient oxygen to oxidize the
hydrogen sulphide to sulphur dioxide, at a
temperature between about 106° and 700° C.
over g catalyst comprising an oxide of a
metal having an atomic weight ranging from
54.98 to 65.88, capable of directly combining
with sulphur, and up to 10 per cent of a
mixture of a substance selected from the
group consisting of lead, bismuth and their
compounds, with a substance selected from
the compounds of the alkali metals and alka-
line earth metals.

5. The process for the purification of gases
contaminated with hydrogen sulphide which
comprises the step of passing the gas in the
presence of sufficient oxygen to oxidize the
hydrogen sulphide to sulphur dioxide, at &
temperature hetween about 100° and 700° C.
over a catalyst comprising an oxide of a
metal having an atomic weight rangin% from
54.93 to 65.38, capable of directly combining
with sulphur, and up to 10 per cent of a sub-
stance selected from the group consisting of
lead, bismuth, their compounds, and the com-
pounds of the alkali metzls and alkaline
earth metals, said catalyst being employed
on a support in the proportion of not more
than 10 kilograms of the catalyst for each
100 liters of said support.

€. The process for the purifiestion of gases
contaminated with hydrogen sulphide which
comprises the step of passing the gas in the
Eresence of gufficient oxygen to oxidize the

ydrogen sulphide to sulphur dioxide, at a
temperature hetween about 200° and 400° C.
over a catalyst comprising an oxide of &
metal having an atomic weight ranging from
54.93 to 65.38, capable of directly combining
with sulphur, and up to 10 per cent of a sub-
stance selected from the group comnsisting of
lead, bismuth, their compounds, and the
compounds of the alkali metals and alkaline
earth metals, said catalyst being employed
on a support in the proportion of not more
than 10 kilograms of the catalyst for each
100 liters of said support.

7. The process for the purification of gases
contaminated with hydrogen sulphide which
comprises the step of passing the gas in the
presence of sufficient oxygen to oxidize the
hydrogen sulphide to sulphur dioxide, at o
temperature between about 100° and 700° C.
over a catalyst comprising an oxide of a
meta] having an atomic weight ranging from
54.93 to 65.38, capable of directly combining
with sulphur, an oxygen transferring ele-
ment of groups 4 to 6 of the periodic system,
and up to 10 per cent of 2 substance selected
from the group consisting of lead, bismuth,
their compounds, and the compounds of the
elkali metals and alkaline earth metals, said
catalyst being employed on a support in the
proportion of not more than 10 kilograms of
th«;t catalyst for each 100 liters of said sup-
port. '

1,800,751

8. The process for the purification of gases
contaminated with hydrogen sulphide which
comprises the step of passing the gas in the
presence of sufficlent oxygen to oxidize the
hydrogen sulphide to sulphur dioxide, at a
temperature between about 100° and 700° C.
over a catalyst comprising an oxide of a
metal having an atomic weight ranging from
54.93 to 65.88, capable of directly combining
with sulphur, and up to 10 per cent of a
mixture of a substance selected from the
group consisting of lead, bistuth and their
compounds, with a substance selected from
the compounds of the alkali metals and alla-
line earth metals, said catalyst being em-
ployed on a support in the proportion of not
more than 10 kilograms of the catalyst for
each 100 liters of said support.

9. The process for the purification of gases
contaminated with hydrogen sulphide which
comprises the step of passing the gas in the
presence of sufficient oxygen to oxide the hy-
drogen sulphide to sulpﬁur dioxide, at a tem-
perature between about 100° and 700° C.
over a catalyst comprising nickel oxide, and
up to 10 per cent of a substance selected from
the group consisting of lead, bismuth, their
compounds, and the compounds of the alkali
metals and alkaline earth metals.

10. The process for ti purificetion of
gases contaminated with hydrogen sulphide
which comprises the step of passing the gas
in the presence of sufficient oxygen to oxidize
the hydrogen sulphide to sulphur dioxide, at
a temperature between about 100° and 700°
C. over a catalyst comprising nickel oxide and

_about 5 per cent of lead.

11. The process for the purification of
gases conteminated with hydrogen sulphide
which eomprises the step of passing the gas
in the presence of sufficient oxygen to ozidize
the hygrogen sulphide to sulphur dioxide, at
8 temperature between about 100° and 700°
C. over a catalyst comprising nickel oxide and
about 8 per cent of lead, said catalyst being
employed on a support in the proportion of
not more than 10 kilograms of the catalyst
for each 100 liters of said support.

12. The process for the purigcation of eom-
bustible gases contaminated with hydrogen
sulphide which comprises passing the gas in
the presence of suflicient oxygen to oxidize
the hydrogen sulphide to sulphur dioxide, at
a temperature between about 100° and 700°
C. over a catelyst comprising an oxide of a
heavy metal, capable of directly combining
with sulphur, and up to 10 per cent of a sub-
stance selected from the groug consisting of
lead, bismuth, their compounds, with a sub-
stance selected from the class consisting of
the compounds of the alkali metals and sl-
kaline earth metals and increasing the tem-
perature about 5° C. every three days as the
activity of the catalyst decreases.

18. The process for the purification of
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combustible gases contaminated with hy-
drogen sulphide which comprises passing the
gas in the presence of sufficient oxygen to
oxidize the hydrogen sulphide to sulphur
dicxide, at a temperature between about 200°

‘and 400° C, over a catalyst comprising an

oxide of a heavy metal, capable of directly
combining with sulphur, and up to 10 per
cert of a substance selected from the group
consisting of lead, bismuth, their compounds
with a substance selected from the class con-
sisting of the compounds of the alkali metals
and alkaline earth metals and increasing the
temperature about 5° C. every three days as

5 the activity of the catalyst decreases.

14. The process for the purification of
combustible gases contaminated with hy-
drogen sulphide which comprises the step of
passing the gas in the presence of sufficient
oxygen to oxidize the hydrogen sulphide to
sulphur dioxide, at a temperature between
about 100° and 700° C. over a catalyst com-
prising an oxide of a heavy metal, capable of
directly combining with sulphur, and up to
10 per cent of a mixture of a substance se-
lected from the group consisting of lead, bis-
muth and their compounds, with a substance
selected from the compounds of the alkali
metals and alkaline earth metals.

15. The process for the purification of
combustible gases contaminated with hy-
drogen sulphide which comprises the step of
passing the pas in the presence of sufficient
oxygen to oxidize the hydrogen sulphide to
sulphur dicxide, at a temperature between
about 200° and 400° C. over a catalyst com-
prising an oxide of a heavy metal, capable of
directly combining with sulphur, and up fo 10
per cent of a substance selected from the
group consisting of lead, bismuth, their com-
pounds and the compounds of the alkali met-
als and alkaline earth metals, said catalyst
being employed on a support in the propor-
tion of not more than 10 kilograms of the
catalyst for each 100 liters of said support,

16. The process for the purification of
combustible gases contaminated with hy-

~drogen sulphide which comprises the step of
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passing the gas in the presence of sufficient
oxvgen to oxidize the hydrogen sulphide to
sulphur dioxide, at a temperature between
about 100° and 700° C. over a catalyst com-
prising nickel oxide, and up to 10 per cent of
a substance selected from the group consist-
ing of lead, bismuth, their compounds, and
the compounds of the alkali metals and al-
kaline earth metals. .

Tn testimony whereof I have hereunto set

my hand,
HANS BAEHR.
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CERTIFICATE OF GORRECTION. °

Patent No. 1,900,751, March 7, 1933.

HANS BAEHR.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: In the heading {o the
specification, line 5, date of filing German application, for "TFebruary 27"
read February 16; page 2, line 61, for "inch" resd each; page 4, line [25, for
“gilograms" read kilograms; page 6, line B7. claim 9, for "oxide" read oxidize;
page 6, line 121, claim 12, and page 7, lines 7, 23 and 37, claims 13, 14 and 15,
respectively, for "heavy metal” read mets| having an atomic weight ranging from
54.93 to 65.38; and that the said Letters Patent should be read wiih these correr.
tiens therein that the ssme may conform to the record of the 3ase in the Patent Office.

Signed and sealed this 19th day of June, A, D. 1934.
Bryan M. Battey

(Seal) Acting Commissioner of Patents.





