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to treat them with a view to appreciably reducing their -
hydrogen sulphide content. A well-known process for

15 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.ma:i.n_ reactions
are carried out. The first reaction consists in

20 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, - HO + SO,.

The remaining 2/3 of the hydrogen sulphide to

25 be treated are reacted with the sulphur dioxide formed
during the above first stage, according to - the
following reaction: _ . '

SO, + 2H,S — 2H,0 + 3S.

The first reaction is usually carried out with

30 atmospheric oxygen. In order to increase the production
efficiency of the thermal pért- 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

35 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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as such 1nto the atmosphere. It is therefore necessary
to treat them with a view to appreciably reducing their -
hydrogen sulphide content. A well-known process for

15 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

20 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, - H0 + SO,.

The remaining 2/3 of the hydrogen sulphide to

25 . 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

30 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

35 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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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—
15. 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

e

oxygen. A process has therefore been proposed according
20 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
25 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 'requiring the use
of recycling equipment to be added to a conventional
30 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 oxyge.n-enriched gas has been
described in Patent Application EP-A-237,217. This

35 process consists in partialiy oxidizing the hydrogen
sulph:.de 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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does not require tge addition I%I} Y 2YEdbnd  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

20

carried out: _

(a) at 1least one gas 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

25
stream

30 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,

(d) 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.

35
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Figure 1 shows a cross-section of a twin-tube -
purner for the use of an embodiment of the process of

15 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
20 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.

- 25 F:Lgure 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

30 | in the context of Example 3. |
h 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
35 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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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 transfer
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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oxygen. onsists of a sinple adaptation of the
The said gas which is enriched in oxygen is usually -
air. If appropriate, this gas can be enriched in oxygen
15 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
20 congist 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

25 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.

30 . 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

35 gaid 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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15 a burner comprising 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
20 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

25 these streams being gubstantially parallel; the oxygen
content of each of these streams being substant:.ally
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

30 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 atream of air or the said
stream oXxygdgen- enrlched air. The injection of these

35 various streams into the Claus furnace can be carried
out by means of a burner with a number of concentric
tubes. Such a burn_e'r is shown in cross-section in
Figure'. 2, where the central tube 3 - permits the
injection of oxygen, the intermediate tube 4 permits
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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

15  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

20 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.

According to yet another aspect, .the process of

25 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 gaé stream and of an
ammonia-containing gas stream, two burners according to

30 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.

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

Whichever is the implementation of the pro.cess
of the invention, the bﬁrners used generally have a
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of the sour gas with thieﬁ%xfglagli %g%ggetr?h Si nceg& ° 2 B. l. pqaed act
by the plant in which the process of the inventlion 18
carried out. More particularly, the flow rates depend -

especially on the dimensions of the Claus furnace and

15 on the characteristics of the heat exchanger placed at
the exit of the said Claus furnace. _
Depending on these parameters, a person gkilled
'in the art is perfectly capable of determining the said
areas. _ '
20 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
25 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
30 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
35 ‘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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pure oxygen, the other I Ng a reamof air a stream of

. . air
g)r(l)rllgggegnt _QoﬁSEiﬂé)_CB%m/‘soxygen The 30 said stream of air. or the said
: riched air Adveint agpRusd dorf Ulgfoundite t ipmrst r eatygem pur e
oxygen. The stream of as cort al ni ng hydrogen sul phi de Irmgeneral ly P
surrounds the satldec‘smrh%nﬁbﬁFOaW B St he said st ream oxygen-enri ched

air. The injection of tfgsewalis \Gfi ehe Shummrse | iholufle Gefiradtami® can

be carried out b f
tubes. Such a b%ﬁ‘ﬁ%%llggggﬁ a b rn rém'\é'mélw n&%@‘gr O(Ef ﬁ@EﬁEE&ﬁ&En%r eathe

Ze”éiﬁl ttuli@ 3 pefpeiatthe of 1smq>‘ec: i Snchf mfmmi:o:ﬂfbe AEer m’%ﬁt&q ube
P S .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
20 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’
- 25 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.
30 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

35 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. o
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where X represents the length cpf's tcLe Cf’urneacea G.\ﬁe’m) .
These results show that the oxidation of a sour -

gas stream rich in hydrogen sulphide and of an ammonia-

15 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. |
20 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

25 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

30 cases are showﬁ 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.
35 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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oxi dation of a sour gas streamand of an anmoni a-coﬁ?gﬂ]it ﬁgeggge .
stream two burners according to 30 Figure 1 can be enplaoved, | first
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temperatures becoming substantially equal at approxi-
mately 8 metres from the burner.
Case No. 3: _
15 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

20 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

25 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.

30 Case 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
35 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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which follow gas E%MMAEiVely are concBmmeshs bubf a bube iEHacHEP

with various roportions_of ygen,.an A e |
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a conventi qoal é&kausefurnace equi pped with a burner such as that shown

in Figure 1. The 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
15 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
20 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%.
25 Case 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
30 . After analysis-it-ishfeundwthab~the NH3 ([sic] "
content after 6 m is substantially nil over the whole'
cross-section of the furnace. '
Case No. 2: '
The starting point is the configuration of
35 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



MD 96/ 26157 . : PCT/ FR96/ 00266 _
- -10- ~  length of the Claus furnace is 8 m its internal dianeter 1.5
mand its external dianmeter 2 m Tube 1 of th

permits the injwectg6f26157 of pure oxygen. Tube 1 has a d?&ﬁ?g?ezf"ag %5 m
Tube 2 5 permts the injection of the sdur4gas stream |ts di aneter is
0.4 m These two tubes are coaX| al amghs) 42.Herawi.opefd AP Bt of the said

streans to be inject ed .t h el dg. aries betheeipesd %of
injection of the sour °s éa(r:ngﬁflghl: gG m s m

e spe
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The tenperatures at. the walls are t erm,ne the whole |ength of
the furnace. (hEChouRly 1k 18 n%%t ??E%F%ﬁ% é %ﬁé?ln Figure 4, where X
represents the Iengrhué;rlhér&ﬁtxhn f gheacénventiens c§6ase Hw Hat
when carried o in the co o, ention, t he reaction of
oxidation of a 5 g@ains ?g%éégggﬁ £%$%§téﬁ§arogen sul phide with a stream
of pure oxygen can be carried out in a single conventional C aus
furnace w t hout recycling of cooled reaction effluents while
tenperatures which are acceptable to the refractories are mai nt ai ned
over the whole length of the furnace. 30 EXAMPLE 2: A C aus
furnace identical with that of Exanple 1 is used, but equipped with a
burner as shown in Figure 2, to carry out the partial oxidation of a
sour
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(b) the speed of injection of the gas stream
containing hydrogen sulphJ.de 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

15 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'

20 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%.

25 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%.

30 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

35 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
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éfOEXALEs: . . - By enploying four - diff i nj ect
configurations which are detail edm;el gw ?cases No. 1 toerent 4) i |nn{ ﬁgtlsgge
13 r_nace,_vmth i njections of sour gas, air and oxygen 9
pr-esent |in t hewsumegR6i5§ 25 two streans of air and oxyBéﬁ?FHg%éﬁg{as%e
advant ages obtained by virtue of theé tlvention is illust ’rat ed t hat
Ifo; ;)m.s% :het L&mraidt@xﬁfzéﬁiﬂe ienpehatur echd t gas stxgamct 6PREAiping

to e purner. Lvaris f cur i i
he fol | owi ng #’Hﬁ&o\?@n (?é’-sli' gnaar%e l%o%vmsovl\ﬁ% nuns‘g:terlré'rsa%}"ro Vist 8bt4a| ned wth
espectively. 7. Cas®udmesk accor@padcok®i gfeat Pén ﬁg]i‘&?‘?bejd i FPgure 2

s enpl oyed. - | <t.ub Xy = _ Mot wtd &
6.7 cm and theChSapree e%ﬁr%e{f_eéh oﬁhgfg ogﬁé Tupsdt oo atdl deapér af

ube i$ subrommrsddsy of e MRE LR ?amygggb%‘iﬁggg%g%ré%?jrggﬁ pgf}ﬁ%t,gf‘r:
ZaZEE:em | SI n Wﬁéﬂiﬂﬁ a _scl,_ullﬂ- ryj@ﬂ}@@l?]@é?BOim sariiedropheral thabeasf

: axially .z |

hydr ogen sul pHi®RSt i & iRﬂ@é‘PéH ?ﬁn t%lf :?t%%ér{f'rf ;S\.ﬁ%‘ﬁ?zﬁgst h&éogky%ﬁ_
5€L§6157 enriched gas stream. PCT/ FR96/ 00266

e res“'ré > are rorgcécggseélt %‘éé&éd&wgveté | on&i B ecBaims Cased\o7,2:

configurationis enpl conprising 6xygen in the cen

mpl oyt P! _ tre, .then_the
C)lﬁlr gap, fthben chmradtrerigadt edni n Ghat 5 gg?t el dfa t%’bﬁ?a‘@vel’:ﬁhﬁaﬁ&lﬁling
erw se the S ¥frdFen sulphide is an ammonia-containing gas stream.
9. Process according to one of Claims 1 to 7,

T NNl e ke

own P!

characterized in that an ammonia-containing gas stream -
and a sour gas stream are reacted with the oxygeri—
15 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.
20 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 -

| - 25 (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,
30 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,

5 35 characterized in that the gas stream obtained at the
) exit of the Claus furnace are [sicl at a temperature
higher than 1000°C, preferably between 1300°C and

2000°C. '
A
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iin Case'hb 1, but with dianeters of 16.7 cm 36.2 cm and 42.4 cm

espectively (oxygen, sour gas, air - respectively), (sane speeds).
he results are shown on curve 2 in Figure 6: ture o
ihe 10 |refr yfggensds at the burner is nuch higher than mWé
iapproxinmately 1200[err}C instead of 7’ 47&1 C , the t enper atur es
ecom ng substantially equal at approxi- tely 8 nmetres fromthe
urner. Case No. 3: 15 A configuration simlar to that in
ixanple| 1 is ‘enpl oyed, with the exception of the internal tube of
.4 cmdianeter with a speed of injection of oxygen in this tube of 150
1s (instead of 30 nfs), a concentric tube of 23.2 cmdianeter (air at
peed of 30 n's) and a 20 concentric external tube of 39.6 cm di aneter
sour gas at a speed of 30 ms). The results obtsai ned are shown
urve No. 3. The results obtained are eue than in Case No.
because the tenperature of the i ncreases nore rapidly
s a function of 25 the distance [ avin sNows a faster conbustion
ecause| of the high turbul engk - difference in the
peeds as well, whereas in the g N vention the
ubstantially simlar - speedp pgoduce a del ayed\or \stagew se conbusti on.
0 Casé No. 4: Everyt hi ngf bef ng otherwi se thd sdme as in Case No. 1,
he C aus burner conprises an inteynal ~7 dianeter in
lhi ch oxygen travels at 150 m's ¢ off 33 cm di anet er
| aced coaxially and in which 3% (speed 30 nis)
n ext er nal tube of 39.6 ¢ f1s) for air '
njection. The results are shown X representative
f the technology of the prior art, for exanpl e,
P- A- 315 225.  The

FIG.2
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I-'l3 - tenperature in the nei ghbour hood of the burner changes - from

+he sipghe (700[err]C - curve 1) to nore than double ( petiPhesifbés -
curve 4). WOSBLE 4: 5 The copfpguration tested 1s that of

Fi gure|3, that is to say, the sane ar@zﬂent' as in Figure 2

i nsof a the concentric tubes injecting [ air/sour gas respectively
re congerned, but a tube injecting anmoni a- contai ning gas to be
estroyed is placed at the 10 centre. This is done with a
iew to destroyi ng NH3 preferably by oxidation in contact wth oxygen,

phich | is a fast and conplete r
di ssoci ation, which is a slow and
be used i f the anmoni a- cont ai ni ng g;
prem xed with the sour gas.
Exanpl e |3, the injection speefls ;
cases which follow, the flow rat¢

rﬂt

equi val ent- stream conposi tifpn jof
pas is 70 % H2S, 7 % H2O, 2

bure Q2 |injected is such that ¢

Case No.|. 1: - Dianeter tulle

7 (O2) of 24.3 cm speed 30 ni's

1800
1600-

|

™ -

-~ )

| S

| < 1200- ’

i [~ ) -

| g - i
= 1000 )

D
[
-

X{m]
FIG.4
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é (air) jof 32.8 cm speed 30 ni's : 9 (SO of 42.4 cm

peed 30 ms 30 Aft er anal yS|s it is found that the NH3 [sic]

zont ent after 6 mis substantially nil over the whole ClOSS- tion of
fthe furnace. woscag@se No. 2: - The starting pBFm”‘i@the
onflguraflon of 35 Fig. 2, but the amg'% containing gas is injected in
tjube 5 ijnf addition to the sour gas. ) ter tube 3 (Q2) of 16.7
am speed 30 nis ' 4 (air) of 27.6 cm speed 30 nm's

% {sour jgas + ammoni a- cont al ni ng WO 96/ 26157

CT/ FR96/ 00266 - - 14 -

aitel 8 mvaries

yas) 42.54 cm speed @3

O 0 TS ¢

et ween ;5 % near Ehe \1Nal S o# the furnace to [sic] 0j5 % on t he
ixi s of ithe furnace.} 5 This Case No. 2 corresponds to a
onfi guriation whifjch coul d be deduced obviously fromthg_ghior art
althoughl it is not ele®ri bed therein). - Thus, Here too, the
iilnventign| (Case No. [1) bri ngs an unexpect ed advant age.
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