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The Invention relates to the recovery of ele-
mentary sulphur from hydrogen sulphide or hy-
drogen sulphide containing gases by acting upon
the gases with oxygen (air) preferably in the
presence of catalysts as hauxite and more par-
ticularly to the recovery of sulphur from such
gases which contain heside hydrogen sulphide
cyahogen compounds or other reactive nitrogen
compounds or both of them,

It i1s a known method to recover elementary
sulphur from hydrogen sulphide in that the hy-
drogen sulphide is mixed with a deflnite quantity
of oxyegen (alr) and is converted according to
the following reaction equation:

Ha81+0=H1048

Beside this reaction certain side reactions take
however place between the hydrogen sulphide
and oxygen, for instance according to the equa-
tion:

HaS+30=H20180:

It has been found that the recovery of sulphur
from gases containing hydrogen sulphide 18 ren-
dered difficult or even impossible due to these
side reactions if the gases contaln also compounds
of cyanogen or other nitrogen compounds as
amines, ammonia and the like., The sulphur
cahnot be separated from these gases in such
a way that it collects In form of & regulus. The
sulphur precipitates rather in more or less large
drops which are very viscous and do not joln at
all or only very slowly. It also happens that
this viscous sulphur deposlts on the bodies serv-
ing as catalysts as for Instance on the bauxite
pleces and sticks to them so that the surface
of the catalyst 1s covered with a dense coat of
sulphur and hecomes Ineffective.

The Inventor now found out that said difficul-
ties In the treatment of gases which contain
beside hydrogen sulphide other compounds of
cyanogen or other nitrogen compounds arise be-
cause the ammonia which 1s either contalned in
the gases to be treated or is formed by the par-
tlal decomposition of cyanogen compounds,
amines or the like, converts with sulphur dioxide
resulting from sald side reaction and with water
into salts of ammonia of the sulphurous acid.
These salts of ammonia are solid a..t the tein-
peratures in question and mix in form of more
or less fine crystals with the fluid sulphur so that
its viscosity 1s badly influenced.

Now, the object of my invention is to improve
the recovery of sulphur from gases which con-
tain beslde hydrogen sulphide cyanogen com-
pounds or other nitrogen compounds in such a
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manner that the recovered sulphur collects as a
regulus and may be easlly removed from the re-
action chamber,

According to the Invention the gas to be treated
is acted upon in an Insulated chamber of sufi-
clent size with that quantity of oxygen (air)
which 1s required for the formation of sulphur
at such temperatures that the reactive nitrogen
compounds contained in the gas beside hydrogen
sulphide are decomposed.

It is easily possible to recover the sulphur in
a pure, filuld form from the gas resulting from
this reaction by cooling the reaction media. Ac-
cording to this invention it is further possible
to bring the gaseous and vaporous medis formed
in the sald reactlon chamber, into contact with
suitable catalysts for the purpose of Increasing
the yield of sulphur, the temperature of the re-
action substances belng reduced either before or
during the treatment with the catalysts.

Finally it Is also possible according to the in-
ventlon to effect the conversion of the gases to
be treated with oxygen (air) In a chamber in-
sulated against heat losses, in which chamber
suitable catalysts are provided for which support
the conversion between hydrogen sulphide and
oXygen as for Instance catalysts containing
chromeoxide,

In order to decompose the troublesome nitro-
gen compounds in the gases to be treated it may
become necessary to add a larger quantity of
oxygen (air) than s required for the conversion
of the hydrogen sulphide in elementary sulphur,
In case the quantity of oxygen (alr) is unfavour-
ably high it {s possible according to the inven-
tion to add a certaln amount of reducing gases
as for instance hydrogen or hydrogen containing
gases, e. g. purifled coal distillatlon gas to the
medla formed in the reaction chamber.

With the above and other objects and features
of my present Invention in vlew, I shall now de-
scribe a preferred embodiment thereof on the
lines of the accompanying drawing in which a
contrivance for carrying out the invention is
shown partly in side view and partly in a vertical
section.

The reaction chamber in which the gases to be
treated are converted with oxygen (air) is formed
by the refractory brickwork | which 1s favourably
surrounded by a heat Insulating material, At
the bottom of the chamber a serles of pipes 2 1s
provided which extend from a distributing cham-
ber § and have & cerialn distance from one an-
other. The pipes 2 traverse the chamber
bottom 4.
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The hydrogen sulphide containing gas to be
treated may be introduced into chamber 3 through
pipe 5 in a regulable quantity. The gas is dis-
tributed uniformly through the pipes 2 over the
whole cross section of the reaction chamber.

The oxygen or the oxXygen containing gas (air)
required for the converslon is introduced through
pipe 6 in a regulable manner. The pipe & opens
into the intermediate spaces between the pipes 2.
The air meets the hydrogen sulphide contalning
gas introduced through pipes 2, in a layer T con-
sisting of refractory bodies arranged above the
upper part of the pipes 2 within the reaction
chamber. Above the layer T furthermore a filling
8 of suitable bodies is provided for which Improve
the conversion between hydrogen sulphide and
OXygen,

According to the invention the fllling 8 pref-
erably consists of pipe-like bodies which are made
in accordance with the method generally used
for the manufacture of refractory bodies by mix-
ing, shaping and burning. These shaped bodies
may contain chrome oxide or another substance
which improves the reaction between hydrogen
sulphide and oxygen or the bricks may be coated
with such 8 substance.

If the contrivance is set into operation first of
all the filling 8 of the reactlon chamber is brought
to the desired high temperature, for instance by
burning a suitable fuel gas. If after that the hy-
drogen sulphide mixed with the required quantity
of oxygen (air) is introduced into the chamber to
replace the heating gas, the reaction proceeds in
the filling 8 all by itself because the required high
temperature 1s maintained by the exothermic re-
action between hydrogen sulphide and oxygen.

The gases passed through the filling 8 reach
then the free space 9 above the filling. They may
be drawn off by means of pipe 10. The gases
passing into pipe 10 contain already a consider-
able quantity of elementary sulphur. Generally
75% of hydrogen sulphide contained in the orig-
inal gas have been converted Into sulphur which
may be recovered in fluld form from the gas by
means of a simple cooling.

For the cooling of the reaction media a ver-
tical hoiler 11 1s provided for which may be con-
nected to a vapour collecting vessel 12. But also
every other suitable cooling device may be ap-
plied in which the gases and vapours are indi-
rectly cooled and the separated fluld sulphur may
run off the cooling faces.

At the contrivance shown on the drawing, the
fluid sulphur separsted by coollng the reaction
media collects in chamber §3 below the boiler.
The bottom 14 of the collecting chamber 18 is
inclined so that the sulphur fiows off to the tank
16 through pipe 15.

The reaction gases and vapours remalning in
the boiler |1 after the separation of sulphur still
contain a considerable amount of sulphur or sul-
phur compounds. For the recovery of this sul-
phur a catalyst chamber 17 is provided for at
the contrivance shown on the drawing. This
chamber 17T is built of refractory brickwork 18.
It has a grate-like bottom (9 on which a layer of
catalysts is arranged. The catalyst suitably con-
sists of bauxite or ancther substance which ac-
celerates the conversion of hydrogen sulphide
with oxygen to sulphur st comparatively low tem-
peratures.

Below the grate 19 a tank 21 is provided for in
which the fluid sulphur leaving the catalyst layer
collects. The sulphur flows off the inclined
bottom of tank 21 to the collecting tank 16,

The gaseous and vaporous constituents still
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existant after the converslon are drawn off the
collecting tank 16 through pipe 23 and may be
passed through dust chambers, scrubbers or simi-
lar contrivances in which the residusl injurious
sulphur compounds or sulphur dust are removed
from the gases. The rest gases escape through
a chimney,

The reaction chamber | is designed in such &
way that it may be brought to such a temperature
that the whole nitrogen compounds contained in
the gases to be {reated are decomposed. The
temperature which can be reached depends on
the content of hydrogen sulphide in the gases,
on the size of the reaction chamber and its heat
insulasion. If the hydrogen sulphide content of
the gas Is too low, the gas to be treated is pre-
heated in a suitable manner before it is mixed
with air as is commmon practice at the heating of
Industry furnaces.

The temperature of the reaction chamber
should preferably range at least at 900° C. It
is, however, advisable to keep it higher and tem-
peratures of 1200-1300 degrees Centigrade have
proved very advantageous for the decomposition
of the injurious nitrogen compounds into inert
constituents.

In the cooler or boiler ti connected to the re-
action chamber | the temperature of the reaction
media is reduced to such & degree that the ele-
mentary sulphur separates in fiuid form. The
sulphur may for instance settle out at 130-140° C.

It after the removal of sulphur the residusl
gases shall undergo a further treatment for the
recovery of sulphur it is more advantageous to
cool the reaction media from the reaction cham-
ber | only to a temperature of about 250° C and
after that to pass them on at this temperature
to the device 1T which is connected to the cooler.
The known reaction between hydrogen sulphide
and oxygen is only considerably accelerated by
catalysts as bauxite at temperstures above 210°
C. It would therefore be of little use to bring
the gases into contact with the catalyst below
this temperature range.

If, however, the temperature of the reaction
medig is very much reduced in the cooler 1] to
let us say 130° C in order to separate the sulphur
in fluid form as far as possible in the cooler and
the collecting tank connected therewith the gases
are heated up again before entering the catalyst
device {7 in a suitable way, so that they have a
temperature of 220° € or more within the de-
vice I1.

Instead of arranglng the catalysts In a special
device as shown on the drawing at 17 it is
also possible to provide them within the cooler
or boiler 11. This may be favourable because the
heat which is liberated by the conversion of the
hydrogensulphide with oxygen st the catalysts
is immediately led off so that the catalysts can-
not be superheated. The catglysts .are in this
case inserted in the pipes of the cooler or hoiler
and are kept there by sultable means as for in-
stance by perforated sheet plates or the like.

If the addition of oxygen (air) to the gases
to be treated is higher than necessary for the
conversion of the hydrogen sulphide into sulphur
and for the decomposition of the injurious nitro-
gen compoilnds, the yield of elementary sylphur
may be considersbly reduced as more sulphur
dioxide is formed. In order to attain in this case
the highest yleld of sulphur possible, the inven-
lion provides to add reducing gases and prefer-
ably those gases which eontain hydrogen to the
reactipn gases which leave chamber i. Purlfied
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coal distlllation gas may be advantageously used,
1. e. & gas which 1is free of injurious sulphur and
nitrogen compounds, If the reducing gas stiil
contains hydrocarbons it s advisable to decom-
pose the latter before the gas 1s added to the
reaction media. Sueh decomposition may be
easlly arrived at by treating the gas with a mod-
erate quantity of oxygen (air) at increased tem-

perature whereby the hydrocarbons are decom-

posed and burnt respectively.
At the contrivance shown on the drawing, the
reducing gases may he introduced In regulable
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quantities through plpe 24 Into pipe 10 which
leads from the reaction chamber | to the
cooler 1.,

In the process according to the invention the
injurious nitrogen compounds are decomposed up
to the formation of inert constituents which can-
not react with the sulphur or sulphur compounds
any more. The products which result from the
decomposition of the nitrogen compounds are
therefore essentially nitrogen, carbon dloxide and
wadter.

HEINRICH KOFPPERS.



