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Serial No. 398,346

ALIEN PROPERTY CUSTODIAN

CONTRIVANCE FOR THE RECOVERY OF
SULPHUR FROM GASES CONTAINING
HYDROGEN SULPHIDE

Heinrich Koppers, Essen, Germany; vested In
the Allen Property Custodlan

Application filled June 16, 1941

In my copending Application for Letters Patent
relating to ‘Recovery of sulphur from hydrogen
sulphide or hydrogen sulphide containing gases’
executed on October 4th, 1840, I have disclosed
that the recovery of sulphur from hydrogen sul-
phide gas which contains also eyanogen and other
nitrogen compounds may be effected advantage-~
ously by means of burning the hydrogen sulphide
Eas with oxygen (air) in such a way that the re-
action gas 1s heated at & high temperature in
order to decompose all reactive nitrogen com-
pounds before the gas reaches the catalysts used
for accelerating the formation of elementary sul-
phur. It was found that in the known Claus-
process in which the hydrogen sulphide is burnt
In the fire tube of a boller and the developed re-
action gases are hrought Into contact with the
catalyst, certaln nitrogen compounds remain
elther unaltered or are only partly decomposed,
1. e, they are only converted into ammonia, The
ammonia forms salts with the sulphur dioxide
developed during the oxidation of the hydrogen
sulphide sald salts iInfluence the propertles of the
molten sulphur especially its viscosity in a dis-
advantageous manner even If only a small quan-
tity of salt is present In the sulphur, Apart from
that the nitrogen compounds decrease also the
effiolency of the catalyst (bauxite).

Now, my present invention has for its object to
provide for a contrivance in which the conversion
of hydrogen sulphlde gas containing also ¢yano-
gen and other nitrogen compounds with oxygen
to elementary sulphur may be carried out in ac-
cordance with the principles explained above.

An essential feature of the contrivance accord-
ing to the invention consists in & refractory re-
action chamber which is fitted with bodles made
of the catalytic material used in which chamber
the gas to be treated ls converted with the re-
quired quantity of alr necessary for the formation
of elementary sulphur, without any appreciable
heat loss, 1. e. at a very high temperature (about
1000 degrees Centlgrade)., ‘To said high tempera-
ture reaction chamber a shaft-like second reac-
tlon chamber is connected which is also fitted
with catalytic bodles but 1s operated at & lower
temperature, sald reaction sheft belng further
fitted with suitable cooling means as for Instance
water pipes of a boller and having at its lower end
an outlet for the residual gas and a collecting
space for the molten sulphur.

Purthermore according to the invention a gas
air burner producing a short-flamed combustion
1s provided for the introduction of the hydrogen

15

20

25

30

a5

40

45

&0

65

sulphide gas into the refractory reaction cham-
ber.

A further important feature of the Invention
consists in that a return channel between the
upper ahd lower water chamber is provided for
the water pipe boller at the outslde of the reaction
shaft which channel serves for cooling the reac-
tion shaft. )

The contrivance according to the Invention
offers the important advantage that it warrants
the complete decomposition of all injurious nitro-
gen ¢compounds in the hydrogen sulphide gas be-
fore the gas comes Into contact with the catalyst
accelerating the formation of elementary sulphur.
The refractory chamber operating at high tem-
perature is protected agalnst the cooler tempera-
ture of the reaction shaft by the catalyst bodies
provided for. The heat developed during the
combustion of the hydrogen sulphide gas and the
nitrogen compound can therefore effect a strong
temperature rise in the refractory reaction cham-
ber preferably operating at a temperature above
1000 degrees Centigrade. The catalytic bodies
arranged in the reaction chamber warrant at the
same time a perfect mixing of the combustion
media so that all parts of the hydrogen sulphide
gas (similar to the known surface combustion)
are forced to interact with the oxygen (alr) and
a decomposition of all reactive nitrogen com-
pounds is arrived at.

The hot reaction geses developed In the re-
fractory chamber working at high temperature
which gases contain already large quantitles of
elementary sulphur in vaporous form are further
converted in the adjacent cooled reaction shaft
at such a temperature that also the conversion
of the sulphur dloxide formed in a side reaction,
to elementary sulphur is effected. The gases and
vapours are cooled whereby the formed sulphur
precipitates in fluid form. The sulphur thus ob-
tained 1s very valuable and free from all matters
which might badly influence its properties and it
flows easily downwards on the fillling of the reac-
tlon chamber and collects at the bottom.

On the drawing a contrivance constructed In
accordance with the invention is shown.

Fig, 1 Is a vertical section through the con-
trivance according to the invention and

Fig. 2 is a top view of samse.

Fig. 3 shows a part of the contrivance in a
vertical section on line III—IIT of Fig. 2.

Fig. 4 shows in u larger scale the side view of a
part of & cooling pipe with the grate for the cata-
lyst attached to 1t and
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Fig. 5 finally shows & top view of a part of the
catalyst grate.

The hydrogen sulphide gas to be treated
streams from the pipe line | through the hranch
2 into the mixing device 3 in which air {oxygen)
15 added to the gas from the collecting main 4
which 1s connected to the individual mixing de-
vices 3 by means of branch 5.

The mixing device 3 1s connected to a burner
opening 6 which leads into & reaction chamber
8 formed of refractory brickwork T.

As to be seen from Fig. 2 three refractory re-
action chambers 8 working independently from
each other are provided for.

The Interior of the reaction chambers 8 la
completely or partly fitted with a chequerwork 9
conslsting of bodies formed from catalytic mass
in a definite shape, This chequerwork effects a
complete mixture of the combustion media and
warrants (similar to a surface combustion) the
complete converston of the oxygen. The chequer-
work 9 may be constructed of a material con-
taining alumina and iron as for instance bauxite
which has a suficient refractoriness. But it is

also possible to make a supporting chequerwork au;

of highly refractory material and to flll the suit-
able catalyst loosely into this chequerwork.

By the filling 9 the refractory reaction cham-
ber working at high temperature is protected
against those parts of the contrivance in which a
lower working temperature prevails, Therefore
when burning hydrogen sulphide gas of lower
heating vahie the reaction chamber 8 keeps the
high temperature necessary for the decomposi-
tlon of all nitrogen compounds including the am-
maoniaz; It is advantageouns to maintain a work-
ing temperature of 1000 degrees Centigrade or
more in the reaction chamber 8.

The gas leaving: the reactlon chamber 8 at its
end contalins, If the oxygen addition is adiusted
in the right manner corresponding to the de-
sired oxidation of the hydrogen sulphide to sul-
phur, already a considerable amount of elemen-
tary sulphur In vaporous form. Apart from that
certgin amonnts of sulphur dloxide and hydrogen
sulphide are still present in the reactlon gas
while all Impurities of the eriginal gas, especlally
the reactive nitrogen compounds are completely
‘decomposed.

For the conversion of the sulphur dioxide and
the remaining hydrogen sulphlde g vertical shaft
11 eonsisting of refractory brickwork (0 is pro-
vided for In the contrivance according to the
invention. The three reaction chambers 8 ter-
minate at 12 in the upper end of the shaft II.
In the reactlon shaft i |l a water pipe boller con-
sisting of the water pipes 13, the lower water
chambers (4 and the upper water chambers (5,
ts arrgnged which boiler serves for cooling the
hot resctlon gases and abstracting the heat de-
veloped during the reaction.

Each one pipe clip I8 1s attached to the indi-
vidual water plpes 13—as shown in Flg. 4—sald
clips supporting the grate bars IT. The grate
bars IT which are to be adjustable at 28 from
outside the boiler are provided with lateral
toothed arms 18—as to be clearly seen In Fig. 5—
which engage in the intermediate spaces between
adjacent water pipes. If the grate bars IT are
arranged on the pipe clips In such a way that
the arms I8 lle horizontally a continuous grate
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is formed In the shaft (1 as shown in Fig. 5.
This grate serves as support for the catalytic All-
ing 19 which i arranged in the reactlon shaft
I1. In order to remove the catalyst fillilng 18
from the reaction shaft, the grate bars IT are
turned in such a manner that the arms I8 have
the position shown in Fig. 4 by dash-dotted lines
20. At this posltion of the grate the catalytic
mass may be easily removed from the intermedl-
ate spaces between the water pipes.

The top of the reactlon shaft {1 s removable
as Indicated at 21 so that the interlor of the re-
action shaft is accesslble. The upper water
chamber 19 is provided with a suitable heat In-
sulation 22.

As to be seen from Figs, 2 and 3 the two water
chambers 14, 15 project Iaterally out of the re-
action chamber. The water chambers are con-
nected outslde the refractory brickwork 10 of the
reaction shaft by circulating pipes 28 which war-
rant the circulation of the water In the water
pipe boiler, Hereby it is algo possible to operate
the water pipes within the reaction shaft at a
uniform temperature which 15 necessary in order
to avold that injurious side reactions take place
in the shaft i1,

Below the water chamber 14 the shaft 11 is
constructed as collecting space for the sulphur
flowing down from the catalystg as Indicated at
24. The sulphur may be drawn-off at 25 in a
suitable manner, preferably under exclusion of
air. .

For leading off the seaction gas developed dur-
ing the reaction which gas consists mainly of
Inerts, serves the residual gas outlet 26. The
water pive boiler of the reaction shaft 11 is preif-
erably operated at an overpressure of 10-20 at-
mospheres, in such a way that at the lower end
of the catalyst layer 19 a temperature ranging
between 150 and 300 degrees Centlgrade prevaills.
Under some circumnstances 1t may be useful to
arrange further catalysts in the reaction shaft
Il or in an adjacent room below the water pipe
boller. The produced vapour ls taken from the
water pipe boiler at 27. The brickwork of the
reaction shaft 1s developed In such a manner
that one part Is formed by shape bricks 28 which
are loosely set on one another and may be taken
off without removing the anchorage of the shaft
brickwork, for Instance in case of repalrs at the
water pipe boiler,

At the embodiment of the invention shown, the
reaction chambers 8 operating at high tempera-
ture are arranged on a frame 28 which forms at
the same time a platform 3¢ for the supervisors
of the gas burners. It is, however, also possible
to arramge the reaction cghambers 8 at a lowar
level and to connect them with the upper part
of the reaction shaft {1 by & suitable flue or to
divide the reaction shaft |1l by a partition wall
In such a manner that the reaction gases may
stream from the bottom to the top In one part
and from the top to the bottom in the othgr part.
It 1s, however, essential that the hydrogen sul-

3 phide gas is introduced first of all in a chamber

operated at high temperature which chamber is
Ingulated agalnst the reaction chambers operated
at lower temperature so that a substantial heat
loss is avoided.

HEINRICH KOPPERS.



