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-PROCESS FOR PARTIAL OXIDATION.OF A GAS STREAM
| CONTAINING HYDROGEN SULPHIDE.

The present invention relates to a process for
partial “oxidation, in a Claus furnace, of a gas stream
containing hydrogen sulphide, by reaction with a stream
of a. gas such as oxygen- -enriched air. '

Hydrogen sulphide- -rich gas streams are wastes

.produced by many industries, especially the - oil

refining industry and the production of natural gas.
For reasons connected especially with the environment,
these hydrogen sulphide-rich gases cannot be released
as such “into the atmosphere. It is therefore necessary
to treat them with a view to appreciably reducing their -
hydrogen sulph:.de content. A well-known process for
treatlng these ‘hydrogen- sulphide-rich gases is the
Claus process. '

This process includes a thermal part and a
catalytic part.’ In the thermal part .'-two.ma:i.n_ reactions
are -carried out. The first reaction consists in
reacting approximately a third of the hydrogen sulphide
to be treated with oxygen, to produce water and sulphur
dioxide according t_:o the following reaction:

' H,S + 3/20, - HO + SO,.

The remaining 2/3 of the hydrogen sulphide to
be treated are reacted with the sulphur dioxide formed
during the above first stage, according to - the
following reaction: . '

S0, + 2st — 2H,0 + 3S.

The first reaction is usually carried out with
atmospheric oxygen. In order to increase the production
efficiency of the thermal part of  the Claus process it
has already been proposed to react, during the said
first stage, hydrogen sulphide with oxygen- -enriched
air. However, it is generally considered that this
enrichment of air with oxygen must not exceed a certain
threshold because otherwise the heat of the reaction is
such that the temperature at the walls of the Claus
furnace exceeds the temperatﬁre which can be withstood
by the refractories form_ing 'part of these walls. In
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PROCESS FOR PARTIAL OXIDATION'OF A GAS STREAM
CONTAINING HYDROGEN SULPHIDE.

The present invention relates to a process for
partial oxidation, in a Claus furnace, of a gas stream
containing hydrogen sulphide, by reaction with a stream
of a gas such as oxygen-enriched air.

Hydrogen sulphide-rich gas streams are wastes

. produced by many jndustries, especially the oil

refining industry and the production of natural gas.
For reasons connected especially with the environment,
these hydrogen sulphide-rich gases cannot be released
as such into the atmosphere. It is therefore necessary
to treat them with a view to appreciably reducing their -
hydrogen sulphide content. A well-known process for
treating these hydrogen sulphide-rich gases is the
Claus process.,

This process includes a thermal part and a
catalytic part. In the thermal part two main reactions
are carried out. The first reaction consists in
reacting approximately a third of the hydrogen sulphide
to be treated with oxygen, to produce water and sulphur
dioxide according to the following reaction:

‘ H,S + 3/20, = H,0 + SO,.
The remaining 2/3 of the hydrogen sulphide to

. be treated are reacted with the sulphur dioxide formed

during the above first stage, according to - the
following reaction: ' | |
S0, + 2st — 2H,0 + 38.

The first reaction is usually carried out with
atmospheric oxygen. In order to increase the production’
efficiency of the thermal part of the Claus process 1t'
has already been proposed to react, during the said
first stage, hydrogen sulphide with oxygen-enriched
air. However, it is generally considered that this
enrichment of air with oxygen must not exceed a certain
threshold because otherw1se the heat of the reaction is
such that the temperature at the walls of the Claus
furnace exceeds the temperature which can- be withstood
by the refractories forming part of these walls. In
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this respect reference may Dbe made. to Patent
Application EP-A-165,609, which describes that, if a
gas stream containing 90 mol% of hydrogen sulphide is
reacted with a gas stream containing 40 mol% of oxygen,
the theoretical flame temperature, calculated in the
adiabatic conditions, should reach approximately
1732°C. In the same conditions, but with a gas stream
containing 70 mol% of oxygen, it is indicated that the
flame temperature should reach approximately 2065°C.
The refractories which give the highest performance are

described in this document as not capable of

withstanding temperatures higher than approximately’
1537°C. In Patent Application EP-A-165, 609 it has been -
considered that the treatment of a hydrogen sulphlde—
rich gas stream with a stream of air enriched with
oxygen to 30-32 % could not be carried out in. a
conventional Claus furnace, that is to say a Claus
furnace sized to operate.with air not enriched in
oxygen. A process has therefore been proposed according
to which the effluents originating from the reactions
which have taken place in the furnace are cooled. After
the sulphur formed during the said reactions has been
condensed and extracted, a portion of the cooled
effluents is recycled into the reaction zone of the
furnace in order to lower . the temperature of this

reaction zone. Such a process allows a treatment of

hydrogen sulphide with highly oxygen-enriched air.
However, it has the disadvantage of iequiring the use
of recycling equipment to be added to a conventional
claus furnace; this process cannot therefore be carried
out by means of a conventional Claus furnace.

_ Another process for treating hydrogen sulphide-
rich gas with-a stream of oxygen-enriched gas has been
described in Patent Application EP-A-237,217. This

. process consists in partially oxidizing the hydrogen

sulphlde with puré oxygen or with highly oxygen-
enriched air in two stages carried out in two dlfferent
combustion 2zones, each separated by a cooling 3zone.

This process permits. staglng of the heat of reaction
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between the two zones. However, it has the disadvantage
of requiring the addition of a second Claus furnace,
and this results in a considerable capital cost. This
process, too, cannot therefore be implemented by means
of a conventional Claus furnace.

From EP-A-315 225 it is also known to inject oxygen,
hydrogen sulphide and air into a Claus furnace burner,
from the centre outwards. The speed of injection of
oxygen is between 50 and 250 m/s, whereas hydrogen
sulphide is injected at a speed of between 10 and
30 m/s, which represents a ratio of oxygen/hydrogen'
sulphide speeds of between 25 and 1.7.

The present invention -relates to a process for partial -
oxidation of a gas containing hydrogen sulphide with a
stream of oxygen-enriched gas, which can be carried out
in a conventional Claus furnace. This process therefore
does not require the addition of a second Claus

furnace, nor does it require the injection of cooled

and recycled reaction effluents with a view to lowering
the temperature of the reaction mixture.

The. subject-matter of the present invention is
therefore a process for partial oxidation of at least
one gas stream containing hydrogen sulphide in a Claus
furnace, characterized in that the following stages are
carried out: _ ' '

(a) at least one gas stream containing hydrogen
sulphide and at least one oxygen-enriched gas stream
are injected into the Claus furnace, the speeds of
injection of each of these streams being substantially
parallel, |

(b) the speed of injection of the oxygen-enriched gas
stream and the speed of injection of the gas stream
containing hydrogen sulphide are controlled such that
the ratio of the said speeds is between 0.8 and 1.2,

(¢) the oxygen in the oxygen-enriched gas stream is
reacted with the hydrogen sulphide,

(1) a gas stream depleted in hydrogen sulphide 1is
obtained at the exit of the Cléus furnace. This gas
stream thus obtained is enriched in sulphur. '
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Oxygen will preferably be injected at the
centre, surrounded by an oxygen- -enriched air stream,
itself surrounded by a hydrogen sulphide stream. Also
preferably, when only two gas streams are injected into
the furnace, the oxygen-enriched gas (or pure oxygen)
is injected in the centre, coaxially, and the hydrogen
sulphide at the periphery. Oxygen-enriched gas 1is
intended to mean a gas containing more than 21 mol% of
oxygen, preferably more than 25 mol%, and very
preferably between 40 and 100 mol%.

The invention is described with regard to  the
detailed description below and the figures.

Figure 1 shows a cross-section of a twin-tube -
purner for the use of an embodiment of the process of
the invention.

Figure 2 shows a cross-section of a burner with
three concentric tubes for the use of another
embodiment of the process of the invention. '

Figure 3 shows a cross-section of a burner with
four concentric tubes for the use of yet another
embodiment of the brocess of the invention.

Figure'4 shows the temperatures at the walls of
a Claus furnace during the partial oxidation of a sour
gas stream with a stream of pure oxygen. .

Flgure 5 shows the temperatures at the walls of
a Claus furnace during the partial oxidation of a sour
gas stream and of an ammonia-containing gas stream,
with a stream of pure oxygen.

Figure 6 shows comparative temperature curves
in the context of Example 3.

It has been found by the Applicant Company that
the use of the process of the invention permits,
surprisingly, the partial oxidation of the hydrogen
sulphide present in a gas stream with a gas stream
which is enriched in oxygen, or even very enriched in
oxygen, this being in a conventional Claus furnace. In
fact, the only modification of the conventional Claus
furnace required with a view to the use of the process

" of the invention consists of a simple adaptation of the
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burners and/or.of the injectors for the injection of
the various streams, so as to permit operation with an
oxygen-enriched gas. These burners and/or injectors are
generally placed at the bottom of the furnace. However,
no modification is required especially insofar as the
dimensions and the structure of the Claus furnace
itself are concerned. Unexpectedly, and contrary to
what the prior art led _Eb expect, the use of the
process of the invention makes it possible to obtain
temperatures at the walls of the furnace which are
lower than the temperatures that can be withstood by
the refractorles forming part of the said walls, this
being so even when the Claus furnace is of the -
conventional type.

The ratio of the speeds of injection into the
Claus furnace of the gas stream containing hydrogen
sulphide to the speed of injection of the oxygen-
enriched gas stream is usually between 0.8 and 1.2. In
fact, one of the characteristics of the invention is
producing -pulses close to the outlet of the burner,
that is to say, bearing in mind the densities of the
gases concerned, similar speeds of injection of
oxidizing agent and of fuel, so as to slow down and to
distribute over a longer path the turbulence created by
shear between the sour gases (H,;S, and the like) and the
optionally oxygen-enriched air (air + O, or pure O0,).
The more quickly the turbulence is obtained and
concentrated locally, the more the oxidation reactions
will be facilitated, and the more the “hot core” will
be concentrated and near the burner and will trensfer
heat to the nozzle of the burner and to the walls of
refractories at the head of the furnace. Conversely, if
the turbulence is not produced rapidly or concentrated
locally, according to the invention, the oxidation
reactions are not facilitated; the nozzle of the burner
ijs less hot and 1less heat is transferred to. the
refractory walls of the furnace (which makes it
possible to empioy less costly refractories). The term

parallel speeds means, in the context of the present
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invention, that the angle formed by the speed vectors
of each of the said streams, taken immediately they
emerge from the burners and/or the injectors, is
smaller than approximately 15°.

The said gas stream can be enriched in oxygen
to a content higher than 25 mol%, preferably to a
content of between 40 and 100 mol%. The oxygen content
to which the said gas is'enriched in oxygen corresponds
to the molar fraction of oxygen in the said enriched
gas. To give an example, air enriched in oxygen to 50 %
consists of a gaseous mixture qontaining 50 mol% of
oxygen.
The said gas which is enriched in oxygen is usually -
air. If appropriate, this gas can be enriched in oxygen

to 100 %, in which case it consists of pure oxygen.

The hydrogen sulphide concentration in the said
gas stream can be higher than or equal to 10 mol%, more
generally between 40 and 99 mol%.

The gas stream containing hydrogen sulphide may
consist of a sour gas stream or an ammonia-containing
gas stream.

A sour gas consists. essentially of hydrogen
sulphide and of at least one of the following
compounds: water vapour, carbon dioxide, hydrocarbons
and other sulphur compounds. The hydrogen sulphide
content of the sour gas may be between 60 and 95 %.

An ammonia-containing gas usually consists of
10 to 60 mol%s of water wvapour, from 10 to 60 mol% of
hydrogen sulphide and from 10 to 60 mol%¥ of ammonia.

. The gas stream containing hydrogen sulphide and
the oxygen-enriched gas stream are injected into the
furnace in such a way that the said streams come into
contact and permit the reaction of partial oxidation of
hydrogen sulphide with oxygen. For this purpose the
said streams are injected in proximity to one another.

When the gas stream containing hydrogen
sulphide is a sour ‘gas - stream the- procedure is
preferably such that at least a portion of the said
sour gas stream surroﬁnds. the oxygen-enriched gas
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stream. The configuration according to the invention
preferably always comprises the reducing gas outside
(sour gas); .this arrangement decreases the area of
contact of the sour gas with the oxidizing agent since
the sour gas “covers” the oxygen and/or air, in
contrast to the prior art, in which the sour gas is in
contact with oxygen on one side and with air on the
other. However, in the case where ammonia gas must be
destroyed (NH, is also a reducing gas), the ammonia will
be injected preferably at the centre, so as to oxidize
it completely and thus to destroy it completely,
whereas hydrogen sulphide needs "to be only partially
destroyed.

The various streams can be injected by means of
a burner compr1s1ng concentric tubes. Such a burner is
shown in cross-section in Figure 1, where tube 1
permits the injection of a stream of oxygen-enriched

‘air and tube 2 permits'the.injection of the gas stream

containing the hydrogen sulphide. Such a burner is more
particularly suited to partial oxidation of a sour gas
stream. _

According to another aspect of the invention
the oxygen-enriched gas’ stream may be composed of two
distinct streams, the speeds of injection of each of
these streams being gubstantially parallel; the oxygen
content of each of these streams being substantlally
different. Thus one of these streams may consist of
pure oxygen, the other stream being a stream of air or
a stream of air enriched to 25-100 % in oxygen. The
said stream of air or the said oxygen-enriched air’
stream advantageously surrounds the stream of pure'
oxygen. The stream of gas containing hydrogen sulphide
generally surrounds the said stream of air or the said
stream oXxygdgen- enrlched air. The injection of these
various streams into the Claus furnace can, be carried
out by means of a burner with a number of concentric
tubes. Such a burner is shown in cross-section in
Figurej 2, where the central tube 3 - permits the
injection of oxygen, the intermediate tube 4 permits
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' the injection of the stream of air or of the oxygen-

enriched air stream, and the external tube 5 permits
the injection of the gas stream containing hydrogen
sulphide.

According to another aspect of the :anentlon,
when the oxygen-enriched gas stream is composed, as
indicated above, of two distinct streams which have
oxygen contents that differ appreciably, the procedure
ig such that the stream of ammonia-containing gas is
surrounded by the stream of gas most highly enriched in
oxygen, the latter itself being surrounded by the
stream of gas least enriched in oxygen. The said stream
of gas most highly enriched in oxygen preferably -
consists of pure oxygen and the stream least enriched
in oxygen is air. The injection of these various
streams can be carried out by means of a multitube
burner like that shown in cross-section in Figure 3;
where the central tube 6 permits the injection of the
ammonia-containing gas, the first intermediate tube 7
permits the injection of a stream of pure oxygen, the
second intermediate tube 8 permits the injection of the
oxygen-enriched gas  stream and the external tube 9
permits the injection of a sour gas stream.

Accordlng to yet another aspect,  the process of

the invention can be implemented by means of a number,
for example 2 or 3, of the burners described above,

placed in parallel. Thus, when the intention is to
undertake the oxidation of a sour gas stream and of an
ammonia-containing gas stream, two burners according to
Figure 1 can be employed. In the first of these burners
the sour gas is injected by the tube 2 and the oxygen-
enriched gas by the tube 1. In the second burner the
ammonia-containing gas is injected by the tube 1 and
the oxygen-enriched gas by the tube 2.

The gas stream obtained at the exit of the
furnace are [sicl 'generally at é temperature higher
than 1000°C, preferably between 1300°C and 2000°C.

Whichever is the implementation of the process
of the invention, . the burners used generally have a
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predetermined area section for each of their tube
[sic].

This area must be such that, depending on the
flow rates of each of the said streams and on the
enrichment in oxygen which is chosen, the ratios of
speeds of, on the one hand, the oxygen-enriched gas
stream(s) to, on the other hand, the gas stream(s)
containing hydrogen sulphide are between 4/1 and 1/4;
it being understood that contiguous streams must have
between them speed ratios of between 0.8 and 1.2.

The flow rates of the said streams are 1mposed'
by the plant in which the process of the invention is
carried out. More particularly, the flow rates depend -
especially on the dimensions of the Claus furnace and
on the characteristics of the heat exchanger placed at
the exit of the said Claus furnace.

Depending on these parameters, a person skilled

'in the art is perfectly capable of determining the_said

areas. _

According to a particularly advantageous aspect
of the invention all the gas streams used are injected
into the Claus furnace coaxially.

The process according to the invention can be
carried out in .a single Claus furnace, that is to say
that it does not require the use of two Claus furnaces
arranged 1in series. More particularly, it can be
carried out in a conventiomnal Claus furnace, that is to
say a Claus furnace sized hitherto for operating with a
partial oxidation of hydrogen sulphide which is carried
out solely with air not enriched in oxygen; this being
also without recycling of cooled reaction effluents.

The invention will be understood better in the
light of the examples which follow:

EXAMPLE 1

‘Streams of air enriched with various
proportions of oxygen and -a sour gas stream consisting
of 91 % of hydrogen sulphide and 9 % of water wvapour
are injected into a conventionallclaus furnace equipped
with a burner such as that shown in Figure 1. The
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length of the Claus furnace is 8 m, its internal
diameter 1.5 m and its external diameter 2 m.

Tube 1 of the said burner permits the injection
of pure oxygen. Tube 1 has a diameter of 0.22 m. Tube 2
permits the injection of the sour gas stream. Its
diameter is 0.4 m. These two tubes are coaxial and
therefore allow both of the said streams to be injected
with parallel speeds. |

The speed of injection of the sour gas stream
is 36 m/s. ,

The speed of injection of the pure oxygen

stream is also 36 m/s.

The walls of the furnace include refractorleS'

comprising 99 % of alumina capable of withstanding a
temperature of 1800°C. Such refractories are marketed

.by the company Savoie Réfractaires, under reference AL

100, and by the company Didier Werke, under reference
Durital K 99.

The temperatures at the walls are determined
over the whole length of the furnace. The results
obtained are shown -in Figure 4, where X represents the

“length (in m) of the furnace. These results show that,

when carried out in the conditions of the invention,
the reaction of oxidation of a sour gas stream rich in’
hydrogen sulphlde with a stream of pure oxygen can be
carried out in a single conventional Claus furnace
without recycling of cooled reaction effluents while
temperatures which are acceptable to the refractories
are maintained over the whole length of the furnace.
EXAMPLE 2:

A Claus furnace identical-with that of Example

1 is used, but equipped with a burner as shown in
Figure 2, to carry out the partial oxidation of a sour
gas stream and of an ammonia-containing gas stream with
a stream of bure oxygen.

The sour gas stream consists of 90 mol% of
hydrogen sulphide and of 10 mol% of water vapour. This
stream is injected by the tube 5 at - a speed of 40 m/s

at the outlet of the tube.
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The ammonia-containing gas stream consists of
20 mols of hydrogen sulphide, 50 mol¥ of water vapour
and 30 mol% of ammonia. This stream is injected by the
tube 3 at a speed 6f 40 m/s at the outlet of the tube.

The stream of pure oxygen is injected by the
tube 4 at a speed of 49 m/s at the outlet of this tube.

The diameters of tubes 3, 4 and 5 are 0.1 m,
0.22 m and 0.40 m respectlvely

" The temperatures at the walls are determined

over the whole length of the furnace.

The results obtained are shown in Figure 5,
where X represents the length of the furnace (in m) .

These results show that the oxidation of a sour -
gas stream rich in hydrogen sulphide and of an ammonia-
containing gas stream with a stream of pure oxygen can
be carried out in a conventional Claus furnace while
temperatures which are acceptable to the refractories
are maintained, this being over the whole length of the
furnace. |
EXAMPLE 3:

By employing four different injection

configurations which are detailed below (cases No. 1 to
4) in the same furnace, with injections of sour gas,
air and oxygen (50 mol% of O, present in the sum of the
two streams of air and oxygen), one of the advantages
obtained by virtue of the invention is illustrated,
that is to say the lowering of the temperature of the
refractories in proximity to the burner. The wvarious
temperature curves obtained with the following four
cases are shown with numbers from 1 to 4 respectively.
Cagse No. 1:

The configuration described in Figure 2 is employed.
The central tube (oxygen injection) has a diameter of
16.7 cm and the speed of injection of oxygen is 30 m/s.
This central tube is surrounded by a second tube,
placed coaxially, of 27.6 cm diameter, in which air is
injected at 30 m/s. A peripheral tube of 42.4 cm is
placed coaxially with the first two, and the sour gas
(hydrogen sulphide) is injected in this at 30 m/s. The
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results are represented by curve 1 in Figure 6.

Case No. 2:

A configuration is employed comprising oxygen in the
centre, then the sour gas, then the air injected in the
external tube, everything being otherwise the same as
in Case No. 1, but with diameters of 16.7 cm, 36.2 cm
and 42.4 cm respectively (oxygen, sour gdas, air
respectively), (same speeds) . The results are shown on
curve 2 in Figure 6: the temperature of - the
refractories at the burner is much higher than in Case
No. 1 (approximately 1200°C instead of 700°C), the
temperatures becoming substantially equal at approxi-
mately 8 metres from the burner.

Case No. 3:

A configuration similar to that in Example 1 is
employed, with the exception of the internal tube of
7.4 cm diameter with a speed of injection of oxygen in
this tube of 150 m/s (instead of 30 m/s), a concentric
tube of 23.2 cm diameter (air at speed of 30 m/s) and a
concentric . external tube of 39.6 cm diameter (sour gas
at a speed of 30 m/s). The results obtained are shown
on curve No. 3. The results obtained are even less good
than in Case No. 2 because the temperature of the

refractories increases more rapidly as.a function of

the distance (which clearly shows a faster combustion

because of the high turbulence created by the
difference in the gspeeds as wéll, whereas in the
structure of the invention the substantially similar
speeds produce a delayed or stagewise combustion.

Cage No. 4: '

Everything being otherwise the same as in Case No. 1,
the Claus burner comprises an internal tube of 7.4 cm
diameter in which oxygen travels at 150 m/s, a second
tube of 33 cm diameter placed coaxially and in which
the sour gas travels (speed 30 m/s) and an external
tube of 39.6 cm diameter (speed 30 m/s) for air
injection. The results are shown on curve 4. They are
representative of the technology of the prior art, as
described, for exampie, " in  EP-A-315  225. The
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temperature in the nelghbourhood of the burner changes
from the 51ng1e (700°C - curve 1) to more than double
(1500°C - curve 4).
EXAMPLE 4:

The configuration tested is that of Figure 3,

that is to say, the same arrangement as in Figure 2
insofar as the concentric tubes injecting O,/air/sour
gas respectively are concerned, but a tube injecting
ammonia-containing gas to be destroyed is placed at the
centre.

This is done with a view to destroying NH,
preferably by-oxidation in contact with oxygen, which
is a fast and complete reaction, rather than by thermal -
dissociation, which is a slow and incomplete reaction
and which would be used if the ammonia-containing gas
were injected, for example, premixed with the sour gas.

In the same way as in Case No. 1 of Example 3,
the injection speeds are similar.

In the two cases which follow, the flow rate of
NH, injected is such that the equivalent stream
composition of sour gas and of ammonia-containing gas
is 70 % H,S, 7 % HO, 23 % NH,; furthermore, the flow
rate of pure O, injected is such that O, in (0, + air)
stream is 50 mol%.
Cage No. 1:

- Diameter tube

6 (NH,) of 17.6 cm, speed 30 m/s
7 (Qz) of 24.3 cm, speed 30 m/s
8 (air) of 32.8 cm, speed 30 m/s
9 (SG) of 42.4 cm, speed 30 m/s
After ana1y51s it -is found- that -the NH3 [sic] "
content after 6 m is substantlally nil over the whole'
cross-section of the furnace.
Case No. 2: | '
The starting point is the configuration of
Fig. 2, but the ammonia-containing gas is injected in
tube 5 in addition to the sour gas.
- Diameter tube 3 (0,) of 16.7 cm, speed 30 m/s
' ' ' 4 (air) of 27.6 cm, speed 30 m/s
5 {sour gas + ammonia-containing
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gas) 42.4 cm, speed 30 m/s

The Nﬁ, content after 8 m varies between 5 %
near the walls of the furnace to [sic]l 0.5 % on the
axis of the furnace.

This Case No. 2 corresponds to a configuration
which could be deduced obviously from the prior art
(although it is not described therein) .

Thus, here too, the invention (Case No. 1)

brings an unexpected advantage.
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CLAIMS
1. Process for partial oxidation in a Claus
furnace of at least one gas stream containing hydrogen
sulphide, characterized in that the following stages
aré carried out:
(a) at least one gas stream containing hydrogen
sulphide and at least one oxygen-enriched gas stream
are injected into the Claus furnace, the speeds of
injection of each of these streams being substantially
parallel, -
(b) the speed of injection of the gas stream
containing hydrogen sulphlde and the speed of 1n3ect10n
of the oxygen-enriched gas stream are controlled such -
that the ratio of the said speeds is between 0.8 and
1.2,
(c) the oxygen in the oxygen-enriched gas stream is
reacted with the hydrogen sulphide,

(d) a gas stream depleted in hydrogen sulphide and

enriched in sulphur is obtained at the exit of the
Claus furnace.

2. pProcess according to Claim 1, characterized in
that the air is enriched in oxygen to a content higher
than 25 mol%, preferably to a content of between 40 and
100 mol%.

3. Process according_ to one of Claims 1 to 2,
characterized in that the hydrogen sulphide concen-
tration in the said gas stream containing hydrogen
sulphide is ‘higher than or equal to 10 mol%, more
generally between 40 and 99 mol%.

4. Process according to one of Claims 1 to 3,
characterized in that the oxygen-enriched gas stream is
composed of two distinct streams, the speeds of
injection of each of these streams being substantially
parallel and the oxygen content of each of these
streams being substantially different.

5. Process according to Claim 4, characterized in
that the oxygen-enriched gas stream is composed of a
stream of pure oxygen surrounded by a stream of air.

6. " process according to one of Claims 1 to 5,

T




N Y

10

15

20

- 25

30

35

WO 96/26157 PCT/FR96/00266
- - 16 - _
characterized in that the gas stream ‘containing
hydrogen sulphide is a sour gas stream.
7. Process according to one of Claims 1 to 6,
characterized in that the injection of at 1least a
portion of the gas stream containing hydrogen sulphide,
especially a sour gas stream, is carried out so that at
least a portion of this stream surrounds the oxygen-
enriched gas stream.
8. Process according to one of Claims 1 to 7,
characterized in that the gas stream containing
hydrogen sulphide is an ammonia-containing gas stream.
9. Process according to one of Claims 1 to 7,
characterized in that an ammonia-containing gas stream -
and a sour gas stream are reacted with the oxygeri—
enriched gas stream. _
10. Process according to one of Claims 7 to 9,
characterized in that the ammonia-containing gas ‘stream

is surrounded by at least a portion of the oxygen-

~enriched gas stream.

11. Process according to Claim 10, characterized in
that the ammonia-containing gas stream is surrounded by
a stream of pure oxygen.

iz. Process according to one of Claims 1 to 11,°
characterized in that the streams injected into the -
Claus furnace are coaxial '

13. Process according to one of Claims 1 to 12,
characterized in that a single Claus furnace is used
without recycling of cooled reaction effluents.

14. Process according to one of Claims 1 to 13,

characterized in that the said Claus furnace used was
previously adapted for the oxidation of a gas stream
containing hydrogen sulphide by reaction with a stream
of air not enriched in oxygen.

15. Process according to one of Claims 1 to 14,
characte_rized in that the gas stream obtained at the
exit of the Claus furnace are [sic] at a temperature
higher than 1000°C, preferably between 1300°C and
2000°C. '
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