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The invention relates to a supported ca&alyst for the
selective oxidation of sulfur compounds, iniparticular

hydrogen sulfide, to elemental sulfur, a prbcess for preparing
such catalyst and a process for the selectlve oxidation of
5 hydrogen sulfide to elemental sulfur.

The necessity of purifying gases which are further treated
in chemical processes, supplied to buyers, or discharged to
the atmosphere, from sulfur compounds, in particular hydrogen
sulfide, is generally known. Accordingly, a.number of

.10 processes are known which are directed to the removal of
hydrogen sulfide from gas.

()

One of the best-known methods of converting hydrogen
sulfide to non-harmful elemental sulfur is the so-called Claus
process. '

15 In the Claus process, however, the HjS is not
guantitatively converted to elemental sulfu¥, mainly as a
result of the equilibrium character of the Claus reaction:

~ 2 HpS + 80z -> 2 H0 + 3/n (1)

20
A residual content of H20 and SOz remains. Now, generally it
is not allowed to discharge HzS-containing ﬁesidual gas, and
50 the gas must be combusted, whereby the hﬁdrogen sulfide and
other sulfur compounds as well as the elemental sulfur present

.25 in the gaseous phase are oxidized to sulfur .dioxide. As the
environmental requirements are becoming stricter, this will
not be allowed anymore because the resultant sulfur dioxide
emission would be too high. It is therefore inecessary to
further treat the.residual gas of the Clausiplant, the so-

30 called tail gas, inm a so-called tall gas plént.

Tail gas processes are known to thogse gkilled in the art.

The best-known and to date most effective piocess for.the
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treatment of tail gas is the SCOT process (ee GB-A-1,461,070).
In this process the tail gas, together withghydrogen, is passed
over a cobalt oxide/molybdenum oxide catalyét applied to Al20;3
as a support, whereby the SO; present is catalytically reduced
to HpS. The total amount of H;§ is then separated in
conventional manner by liquid absorption. oée drawback of the
SCOT.process is that it requires a complicaﬁed plant. Another
drawback is the high energy consumption invélved in removing the
hydrogen sulfide from the absorbent again,

Another option in converting hydrogen sulfide in tail gas
to elemental sulfur is the so-~called BSR Selectox process,
disclosed in US-A-4,311,683. According to this process, the { .
HzS-containing gas, mixed with oxygen, is péssed over a
catalyst containing vanadium oxides and vanédium sulfides on a
non-alkaline, porous, refractory oxidic supéort.

An important drawback of both the SCOT-process and the
Selectox process is that in both cases the tail gas, after
hydrogenation of the sulfur components preseént to HzS, must
first be cooled to remove the greatexr part 6f the water,
because water greatly interferes with the aﬁsorption and the
oxidation of HzS. Due to the associated higﬁ investments
involved, the costs of tall gas treatments éccording to these
known methods are high. :

Another process for the oxidation of H3S to elemental
sulfur is disclosed in U.S, Patent 4,197,277, According to
this publication, the hydrogen sulfide-containing gas is
passed with an oxidizing gas over a catalyst which comprises
iron oxides and vanadium oxides as active material and
éluminum oxide as support material. Furtheﬁ, the support
material, which has been impregnated with the active material,
has a specific surface larger than 30 m?/g and a pore volume
of 0.4-0.8 cm3/g, while at least 12.5% of the total pore
volume is constituted by pores having a dlameter greatexr than
300 A. It has been found that this catalyst gives rise to at
least a partial Claus equilibrium, so that:the formation of
50; cannot be prevented. As a result, the effectiveness of

PN

this process is insufficient.
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The effectiveness with respect Lo the éonversion of HpS

3

to elemental sulfur may generally “be adversely affected by the
occurrence of the following side reactiona.-

1. the continued oxidation of sulfur:
1/n 8p + 0 -> 803 - (2)

2. the reversed (or rather reversing) claus equilibrium
reaction:

3/n Sy + 2 Hz0 <-> 2 Hz3 + 903 :(3)

Here the sulfur, once it has been formed, e&ters into a
reverse reaction with the water vapor also present to form
hydrogen sulfide and sulfur dioxide.

The occurrence of the side reactions mentioned above is
partly determined by practical conditions.

In general tail gas comprises, in addiéion:to elemental.
sulfur, a considerable amount of water vapor, which amount may
be within the range of 10-40% by volume. The water vapor
strongly promotes the reversing Claus reaction. The
substantial removal of water vapoxr has evidént technical
disadvantages, such as the necessity of an additional
cooling/heating stage, an additional sulfur ‘recovery stage or
a hydrogenation stage followed by a water-rémoving guench
stage. A process in which the conversion tolelemental sulfur
is not influenced by the water content of the feed gas is
therefore desirable.. ' _

Another important circumstance is thatigenerally in the
selective oxidation some excess of oxygen will be used not
only to prevent the HzS from "slipping throhigh® but also on
the ground of considerations of control technology. This very
excess of oxygen, however, may give rise to the continued
oxidation of the elemental sulfur formed, thereby adversely
affecting the effectiveness of the process.:

U.S. Patent 4,818,740, which is incorporated herein by
reference, discloses a catalyst for the seﬁective oxidation to
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elemental sulfur, the use of which prevents %he above side
reactions to a large extent, while the main reaction

HaS + 1/2 0z -> Hz0 + %‘ Sh : (4)

takes place with a sufficient degree of convérsion and
selectivity. :

The catalyst according to that patent comprises a support
of which the surface exposed to the gaseous phase does not

10 " exhibit any alkaline properties under the reéction conditions,
while a catalytically active material is appiied to this
surface. Further, the specific surface area ¢f this catalyst
is less than 20 m2/g and less than 10% of thé total pore
volume in this catalyst has a pore radius ingthe range of

15 5-500 A.

' An improvement of the method disclosed in the above-
mentioned U.5. Patent 4,818,740 is disclosed iin European
patent publication 409,353, which is incorporated herein by
reference. This patent publization relates td a catalyst for

20 the selective oxidation of sulfur-containing .compounds to
elemental sulfur, comprising at least one ca@alytically active
material and opticonally a suppoxt, which catilyst has a
specific surface area 6f more than 20 m2/g a@d an average pore
radius of at least 25 A, while the catalyst exhibits

25 substantially no activity towards the Claus ﬁeaction under the
reaction conditions. X :

It has been found that the catalyst according to this
European patent publication gives a clear imérovement in the
activity and selectlvity of the catalysts. Ié spite of this,

30 there remains a need for an improvement of the catalyst in
order to increase the yield of elemental sulfur.

The object of the present lnvention is to provide a
catalyst for the selective oxidation of sulfér compounads to
elemental sulfur, which shows a higher conversion of the

35 sulfur-containing compounds to elemental sulfur.
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The invention relates to a catalyst oh support for the
selective oxidation of Bulfur-containing compounds to
elemental sulfur, comprising at least one éatalyticnlly active
material applied to a support material, which catalyst is
obtainable by applying the catalytically aétive material to a
support material which comprises at least one alkali metal

promoter.

Surprisingly, it has been found that éuch a supported
catalyst shows an improved conversion of s@lfur-containing
compounds to elemental sulfur., In this connkction, it is
essential that the alkali metal promoter ig present in the
support. It has been found that this can be realized only by
providing the catalytically active materialion a support which
contains the alkali metal promoter. This cah be effected by
applying the alkali metal promoter during the preparation of
the support or during the shaping theraof'(éxtrusion,
tableting, granulation, etc.). It is also péssible to
impregnate the support with a solution of tﬁe-alkali metal
promoter prior to the application of the caialytically active
material., A simultaneous application of the two components
does not lead to an improvement of the eleméntal sulfur yield,

According to the invention, therefore,git is essential
that the alkali metal promoter ig not appliéd to the catalyst
simultaneously with or after the active comﬁonent. It has been
found the activity of the catalyst does not -improve or may
even deteriorate if the promoter is applied.to the catalyst
simultanecusly with or after the active comgonent.

The catalysts according to the inventicn can have a
specific surface area which can vary Within:wide limits.
Starting from the given that the catalyst pfeferably exhibits
substantially no activity towards the Claus ‘reaction undex the
reaction conditions, a skilled artisan can-@etermine the
desired specific surface area. This surface ‘area also depends
on the nature of the support, a amaller surface area being
Qesirable for aluminum oxide supports than for silicon oxide
supports. :
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According to one embodiment, a catalysé according to the
invention has a specific surface area of moée than 20 m2/g ana
an average pore radius of at least 25.A, Suéh a catalyst
preferably has silicon oxide as a support.

According to another embodiment of the :dnvention, the
catalyst has a specific surface area of 1es§.than 20 m2/g and
less than 10% of the total pore volume in th?s catalyst has a
pore radius between 5 and 500 A, With such a catalyst, it will
be preferred to start from aluminum oxide as: support,

It is noted that in the present inventibn the absence of
Claus activity is defined as the absence of the influence of
water on the selectivity of the oxidation re?ction of HzS to. C}
sulfur in the presence of minimally a stoich30metric amount oOf
02 at 250°C. More particularly, this means t@at in the
presence of 30% by volume of water the selec?ivity of the
reaction to elemental sulfur should not be mére than 15% lower
than the selectivity in the absence of water. This definition
of the Claus activity is based on the equiliﬁrium
Claus reaction )

3/n Sy + 2 Ha0 <> 2 HzS + SOp (3
If a material is Claus active, the presence bf water results
in the reaction proceeding in the direction éf H2S and S0z, 7~
whereby a paxrt of the sulfur is converted to!HzS and S0
again., Hz8 is then oxidized with the 0; present to sulfur and

™

watexr vapor, whereafter the Claus active catalyst converts the
sulfur to 802 again. Due to the concurrence 6f these reactions

a catalyst with Claus active sites will, in the presence of
water, gilve rise to a strong decrease in seléctivity.

Within the scope of the invention "specific surface area"
means the BET surface area as defined by 8. Brunauver et al.,
in J.A.C.S. §0, 309 (1938). Use was made of a nitrogen
adsorption at 77 K according to the so-calleﬁ three-point
measurement, For the purpose of the calculation, the surface
area of a nitrogen molecule was assumed to be 16.2 A2,
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The average pore radius is determined.starting from a
cylindrical pore model, using the following formula:

20,000 % pore volume (cm3/q)
BET surface aréa (m?/g)

Average pore radius (A) =

The pore volume used herein is graviméirically determined
by impregnation with water in vacuc. The sﬁécific pore volume
can also be determined using mercury porosiﬁatry up to a
pressure of 2000 bar. The values obtained by the two methods
show a good correspondence.

The specific surface area of the catalyst according to
the invention can correspond with the valueé according to
U.S. Patent 4,818,740 as well as with the vilues according to

. Buropean patent publication 409,353. More pérticularly, the

specific surface area is at least 25 m2/g, iince a good
activity can be obtained with such values, ! '
Preferably, the specific surface area of the catalyst

- will not be larger than 300 m?/g of catalyst§ In general no

specific additional advantages can be gaxned with higher
values. i

The requirement as regards the average bore radius is
relevant in connection with the pature of the reaction. Toe
many small pores involve the danger of contlnued oxidation of
sulfur to 502 due to the sulfur remaining in:the pores too
long, which is undesirable. The average pore radius is
generally preferably at least 325 A, while 2?00 A is an upper
limit., In general, nc additional advantage i% to be gained
above this limit, while on the other hand pg&blems may arise
in the preparation of the support. More partieularly,'an
average pore radlus not exceeding 500 A is preferred.

The nature and amocunt of the alkalli metal promoter can
vary. In respect of its nature 1t is obserVeﬁ that it ‘can be
based on the conventional alkali metals, more particularly
lithium, rubidium, cesium, potassium and sodium, the last two
materials being preferred most,
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The amount depends at least partly on tﬁe nature and
amount of catalytically active material. A pﬁeference is
expressed for amounts of alkali metal promotér relative to the
amount of catalytically active material, botﬂ calculated as
metal, between 1 and 350 atomic percent, more particularly
between 5 and 100 atomic percent. :

The catalyst according to the inventionggengrally
comprises 0,1-50 $ by welght, calculated on éhe total mass of
the catalyst, of a material which is catalytically active for
the selective oxidation of HS to elemental sulfur,

It should be stressed that this relates ito the active
material which is accessible to the reaction;gases. In fact,
by sintering or by a different process of préparatiOn, a part
of the active material, in particular metal ¢xide, can be
encapsulated, for instance by sintering up n&rrow pores in the
support. However, the difference between encépsulated metal
oxide and metal oxide present on the support%can easily be
determined by temperature programmed reducti&n (TPR), Details
of this measuring technique are described in!N.w. Hurst,

S.J. Gentry, A. Jones and B.D. McNicol, catal. Rev. Sci. Eng.
24 (2), 233-309 (1982). The amount of metal oxide present that
is accessible to gases ‘can thus be determineé.

As catalytically active material, effectively a metal
compound is used, or a mixture of metal compounds, optiomally ("
ip combination with one or more compounds of nonmetals. 'w

Preferably, the catalytically active material used is an
iron compound or a compound of iron and chrdhium is used,
Effectively, a molar ratio of Cr:Fe is chose? which is lower
than 0.5 and preferably in the range of 0.02-0.3,

The catalyst according to the invention may also contain
one or more other promoting materials. suitable promoting
materials according to the invention are phésphorus compounds .
These can be applied to the catalyst inter alia by
impregnation with a soluble phosphorus compound.

The catalyst consists of a support matérial to which a
catalytically active materlal has been applied.

This Sheet Has Been Reﬂlaced
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Preferably, the active component is pre%ent on the

9

support in an amount in the range of 0,1-40 % by weight, more
preferably 0.1-10 % by weight, calculated on’ ‘the total weight
of the catalyst.

Generally, as a support a ceramic material is used which
exhibits no Claus activity under reaction copditions or has
been deactivated as regards this activity. Séitable materials
ipclude aluminum oxide, titanium oxide and silicon oxide.

Howevar, it is also possible to use, as%a support, other
materials which exhibit no or minimal Claus éctivity and are
thermostable. Examples are thermostable non—éeramic materials,
such as metal gauze structures and surfaces éf ({incompletely)
sintered materials. Very suitable is a honey§0mb structure
having a high thermal conductivity. Suitahleimaterials for
such supports are the various metal alloys which are stable
under the reaction conditions. Examples are metals such as Fe,
C€r or Ni or alloys containing one or more of .these metals.

on the surface of these materials, if désired, a layer of
oxidic material may be provided'as a support:for the
catalytically active material and which 1ncorporates the
alkali metal promoter. ;

In principle, the catalysts according té the invention
can be prepared by the known methods for preparing supported
catalysts.

In order to br;ng the catalyst support into a suitable
form, it may, if necessary, be subjected hefprehand to a
sintering treatment before and/of after appllcation.

A sintering treatment c¢an optionally be?carried out with
a finished catalyst, whereby microporas are:%intered up.

The application of the alkali metal proioter can be
effected in a manner which is conventional fbr the application
of components on a supported catalyst. Prefe}ably, sequential
precipitation is used, i.e. first preqipitaﬁing & precursor of
the alkali metal promoter, followed by the application of a
precursor of the catalytically active component. As alkali

. metal compound, it is preferred to start from water soluble

alkali metal salts, which, after application, are converted
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into the desired promoter by calcination. Suitable salts are,

10

first of all, nitrates and carbonates, as wéll &5 alkali metal
salts of organic acids, such as oxalate, ciérate, acetate, and
formate, f

It is also possible to incorporate the .alkali metal
promoter or precursor thereof into the oxidﬁc material during
the éreparation of the support material or the shaping .
thereof. This can be effected by preparing ﬁhe support from
starting materials already incorporating précursor for the
alkali metal promoter. It is also possible ﬁp add alkali metal
compounds during the shaping of the support material.

It is observed that Example 9 of European patent
publication 409,353 describes a method in which a
coimpregnation of a sodium citrate and an iron compound takes
place. As can be derived from the Examples included
hereinafter, such coimpregnation does not priovide any
advantages with regard to activity and seleétivity.

In the preparation of supported catalyéts, the
homogeneous application of the promoting alﬁali metal and of
the catalytically active material to the suﬁport material
requires particular care, and furthermore iﬁ must be ensured
that this homogeneity is maintained during and after the
drying procedure,

To satisfy these requirements, it is qulte eligible in
the preparation of such catalysts to utilizg the “dry"
impregnation of the support material with a!solution of a
precursor of the active component or componénts. This method
is known as the so-called inciplent wetness%method. Good
results are obtained with a solution of EDT$ or citrate
cohplexes. An amount of a viscosity increasing compound such
as hydroxyethyl cellulose may be added to tﬁe solution. By
impregnating the support material with this' solution by means
of the incipient wetness method, a catalyst is obtained on
which the active material is provided with & high degree of
homogeneity. :

The invention also relates to a process for the selective
oxidation of sulfur-containing compounds, in particular
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hydarogen sulfide, to elemental sulfur, usiné the catalyst
according to the invention. ' 3

According to this process, hydrogen sulfide is oxidized
directly to elemental sulfur by passing a hydrogen sulfide-
containing gas together with an oxygen-contéining gas over the

11

catalyst at an elevated temperature. .

It is noted that not only the nature of the catalyst but
also the process parameters determine whethgr optimum results
are obtained, Of particular importance are the selected
temperature and the contact time for the oxidation. The use of
the present catalyst, incidentally, permits tolerating an
excess of oxygen and/or the presence of watér in the gas to be
treated. 3

The oxidation process is carried out by adding to the
hydrogen sulfide-containing gas such an amoént of oxygen or an
oxygen-containing gas, using a known xatio éegulator, that the
molar ratio of oxygen to hydrogen sulfide is between 0.5 and
5.0, and preferably between 0.5 and 1.5. :

The process according to the invention ican be used for
the selective oxidation of all gases containing sulfurous
compounds, in particular hydrogen sulfide. éxamples of
processes where the oxidation according to éhe invention can
be suitably used are the processes described in Buropean
patent application 21551, European patent aéplication 78690
and U.S. Patent 4,311,683,

The process according to the 1nventionfis eminently
suitable for oxidizing gas which does not céntain more than
1.5% of BH2S, because then a normal, adiabatically operating
reactor can be used. 3

In the oxidation the inlet temperature ‘of the catalyst
bed is chosen to be above 150°C and pre:erably above 170°C.
This temperature is partly dictated by the éequirement that
the temperature of the catalyst bed must be above the dew
point temperature of the sulfur formed. ‘

One of the advantages of using the invention resides in
the fact that a heightened activity is obtained while the
selectivity is maintained, which leads to a better sulfur
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yield. Also, the gas temperature may be iﬁitially lower
because the catalyst has a lower initiatioh temperature. Due
to the exothermic character of the oxidatibmn reaction and the
fact that if the temperature is too high a non-selective
thermal oxidation of the sulfur compounds may occur, lowering
the initiation temperature is of great lmportance for
increasing the sulfur yleld.

By measures known pex se, the maximum temperature in the
catalyst bed is generally maintained below 330°C and
preferably below 300°C.

If the HS content is higher than 1.5 % by volume, it may
be necessary to take measures to avoid the temperature in the
oxidation reactor becoming too high due to the reaction heat
released. Such measures include, for instapce, the use of a
cooled reactor, for instance a tubular reactor, where the
catalyst is in a tube which is surrounded by a coolant., Such a
reactor is described in European patent specification 91551. A
reactor containing a cooling element may a}so be employed.
Further, it is possible to return the treated gas to the
reactor inlet after cooling, whereby an additional dilution of
the gas to be oxidlzed 1s attained, or to 5istributa the gas
to be oxidized over a plurality of oxidati@n reactors while
simultaneously distributing the oxidation air over the various
reactors.

According to a particular embodiment of the process
according to the invention, the catalyst is employed as a
fluid medium in a fluidized bed reactor, shortcircuiting being
prevented by the arrangement of one or more apertukred plates.
Thus, optimum heat transfer is obtained.

According to another particular embodiment, the catalyst
is utilized in the form of fixed, for instance honeycomb-like,
structures of high thermal conductivity, whereby an
undesirable increase in the temperature of the catalyst is
avoided in a suitable mannex.

The process according to the invention can be utilized
with particular advantage for the selective oxidation of the
hyd@rogen sulfide-containing residual gasgesg coming from a
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Claus plant. Apart from the very high selecti§ity of the
catalyst according to the invention, a very iﬁportant
additional advantage thereby obtained is that the removal of
water prior to the oxidation is na longer reqnired If the
process according to the invention is used togoxidize the
residual gases referred to, these gases can p}eferably be
passed first through a hydrogenation reactor,fin which, for
instance, a cobalt-molybdenum containing catalyst is present
and in which all sulfurous constituents are hydrogenated to
hydrogen sulfide. '

According to a variant of the process according to the
invention, the selective oxidation stage in which the catalyst
according to the invention is used is combinéd with a
subsequent hydrogenation stage, followed by absorption of
hydrogen sulfide, all this as described in European patent
application 71983, In the process, 98% of thé sulfur compounds
present are thus removed in the part precediﬁg hydrogenation,
so that the hydrogenation stage and the absorption mass are
not unduly loaded. In this way sulfur recovery percentages of
up to 100% can be achieved., According to a variant of this
process, it is possible after the hydrogenation stage to use,
instead of the absorption mags, a renewed seiective oxidation
according to the invention, whereby a total sulfur recovery
percentage between 99.5 and 99.8% is attained.

Further, the proceass according to the invention is
particularly suitable for desulfurizing, for inmstance, fuel
gases, refinery gases, biogas, coke furnace %as, gaseous
effluents of chemical plants such as viscosé factories, or
gases which are burnt off at gas and/or oil ‘extraction sites.

If in the process according to the invention the sulfur
vapor-containing gas coming from the selective oxidation
stage, optionally after condensation and seéaration of the
greater part of the sulfur, is passed over a bed where the
sulfur is removed by capillary adsorption, the sulfur recovery
percentage is increased to virtually 100%, |

The invention ig illustrated in and by the following
examples.
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Example 1

100 g Silica (Degussa OX50, B.E.T. 44 n%/g) was mixed
5 with 147 ml water and 1.5 g HEC (Hydroxy Etﬁyl Cellulose) and
extruded. The extrusions were dried at 100‘@. To obtain
sufficient mechanical strength, the extrusiéns were calcined
at 700°C. The preformed support thus obtainéd had a
BET surface area of 45.5 m?/g, a pore volumé of 1.1 cm3/g and
10 an average pore radius of 350 A.

Example 2

5.23 g ammonium iron citrate (16 wt.$% ée) was dissolved

15 in demipneralized water and supplemented to 25 ml. An amount of
10 g of the extrusions obtained in' Example 1 was impregnated
with 11 ml of the above solution. The extrusions were first
dried at room temperature for 3 hours and tﬁen at 120°C for
another 3 hours. The dried extrusions were cﬁlcined in a

20 rotary quartz tube under an air flow of 50 ml/min at 500°C.
The catalyst obtained in this manner had a BET surface area of
51 m?2/g, an iron oxide content of 5 wt.%,
Bxample 3 (comparative)

25 :

0.28 g trisodium citrate dihydrate and§5.23 g ammonium .
iron citrate (16 wt.% Fe) were dissolved in jdemineralized
water and supplemented to 25 ml, An amount éf 10 g of the
extrusions cobtained in Example 1 was impregéated with 11 ml of

30 the above solution. The extrusions were firét dried at room
temperature for 3 hours and then at 120°C fdr another 3 hours.
The dried extrusions were calcined in a rot&ry guartz tube
under an air flow of 50 ml/min at 500°C. The catalyst obtained
in this manner had a BET surface area of 50 m?/g, an iron

35 oxide content of 5 wt.%. The molar ratio of sodium to iron is
1:5.
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0.28 g trisodium citrate dihydrate was pissolved in
demineralized water and supplemented to 25 ﬁ?. aAn amount of
10 g of the extrusions cbtained in Example‘l%was.impregnated
with 11 ml of the above solution. The extrusions were first
dried at room temperature for 3 hours and tﬂen at 120° for
another 3 hours. The dried extrusicns were calcined in a
rotary quartz tube under an air flow of 50 ﬁl/min at 500°c.
The sodium promoted silica thus obtained had! a BET surface of
45 m2/g, a sodium content of 0.29 wt.%. :

Example 3

5.23 g ammopium iron citrate (16 wt.%® Fé) was dissolved
in demineralized water and supplemented to-2§ ml. An amount of -
10 g of the sodium promoted silica obtained in Example 4 was
impregnated with 11 ml of the above selution. Again the
extrusions wexre first dried at room tempexatére for 3 hours
and then at 120°C for another 3 hours, whereafter they were
calcined in a rotary quartz tube under an ai? flow of
50 ml/min at 500°C. The catalyst obtained'in?this manpner had a
BET surface of 52 m?/g, an iron oxide conteni'of 5 wt.%, The
molar ratio of sodium to iron was 1:5. :

Examples 6, 7 and 8

FProm the catalysts prepared accofding t? Examples 2, 3
and 5, sieve fractions were made with a particle size of
between 0.4 and 0.6 mm. A guartz reactor tube having an
internal diameter of B mm was filled with 1 ml of this
catalyst. A gas mixture of the following nolar composition was
passed downflow over the catalyst: 5% 0z, 1% HzS, 30% H20 in
Be. The space velocity (Nml of gas per ml of catalyst per
hour) of the gas was 12,000 hr"l. The temperature was raised
by steps of 10°C from 200°C to 300°C and then lowered again to
200°C. The sulfur vapor generated was condensed downstream of
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the reactor at 130°C. The water vapor was remtf)ved with a water
permeable membrane. The compogition of the in?luent and the
effluent gas was determined with a gas chroma%ograph. The
results of the experiments are summarized in Tables 1, 2

<

5 and 3.
. Table 1
Example Temperature Act. Sei. Yld
10 '
2 200 33 96. 32
only 220 72 96: 67
iron oxide 240 959 94 93
15 250 100 89; B9
260 100 82 82
280 100 60 60
300 100 22 22
20
Table 2
Example Temperature  Act, gél. Yld
25 _ )

3 200 17 94 16
sodium-iron 220 39 94 37
coimpreg- 240 70 o4 . 66
nation 250 94 94 88

30 260 99 g3 92
280 100 a8 88
300 « 100 s 78
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Table 3
X Example Temperature Act. ‘sel, Yld
5 ;

5 200 35 -~ 86 34

sodium-iron 220 64 196 61

sequantial 240 95 .96 91
impregnation 250 100 95 95

10 260 100 93 93

. 280 100 184 84

' 300 100 ‘69 69

15 act. =~ percentage of converted hydrogén sulfide

gel. = selectivity to elemental sulfuﬁ
yld = sulfur yield

20 ample

Of the extrusions prepared according tb Example 1, a
sieve fraction was made having a particle size of between 0,4
and 0.6 mm. A guartz reactor tube having an: interpal diameter
25 of 8 mm was filled with 1 ml of this sample, Placed hereon was
1 ml of sieve fraction of the catalyst prepared according to
Example 2. Under identical conditions to those described in
Examplea 5, 6 and 7, measurements were performed on this
sample. The results of this experiment are summarized in

30 Table 4.
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Table 4
Example Temperature  Act. Bel. Yld
5
8. 200 33 96 32
iron oxide 220 72 6 67
catalyst 240 99 4 93
with silica 230 100 89 89
10 |under it 260 100 79 79
280 100 a4 44 o~
300 100 0 0 e
15 Example 9

20

25

Of the sodium promoted silica preparedéaccording to
Example 4, a sieve fractlon was made having: a particle size of
between 0.4 and 0.6 mm. A quartz reactor tube having an
internal diameter of 8 mm was filled with 1 ml of this sample.
Placed hereon was 1 ml of sieve fraction of the catalyst
prepared according to Example 2. Undex identical conditions to
those described in Examples 5, 6 and 7, mea?urements were
performed on this sample. The results of this experiment e
coincide exactly with those summarized in Table 1.
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1. A catalyst on support for the selective oxidation of
sulfur-containing compounds to elemental sulf@r, comprising at
least one catalytically active materxial applied to a support
raterial, said catalyst being obtainable by aﬁplying said
catalytically active material to a support maierial which
comprises at least one alkali metal promoter..

2. A catalyst according to claim 1, wherein the alkali metal
is selected from the group consisting of sodium, potassium,
rubidium, cesium and lithium, :

3. A catalyst according to claim 1 or 2,. wherein the amount
of alkali metal promoter relative to the amount of
catalytically active material, both calculated as metal, is
between 1 and 350 atomic percent, more particularly between 5
and 100 atomic percent. :

4, A catalyst according to claims 1-3, which catalyst has a
specific surface area greater than 20 m?/g and an average pore
radius of at least 200 A, while under the reiction conditions
the catalyst exhibits substantially no activity for the Claus
reaction.

5. A catalyst according to claims 1-4, chaiacterized in that
the specific surface area is greater than 25§nﬂ/g.

6. A catalyst according to claims 1-5, chatracterized in that
the average pore radius does not exceed 2000 A.

7. A catalyst according to claims 1-6, characterized in that
the support material is 51i0;. ' :

8. A catalyst according to claims 1-7, characterized in that
the catalytically active material is present on the support in
an amount of 0.1-10% by weight, calculated on the total mass
of the catdlyst. :

9, A catalyst according to claimg 1-8, characterlzed in that
the catalytically active material is g metal compound or a
mixture of metal compounds, optionally in combination with one
or more compounds of nonmetals.

RO R
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10. A catalyst according to claim 8, characterized in that
the metal compound is an iron compound or a mixture of iron
compounds and chromium compounds. .

11. A catalyst according to claims 1-10, ch?racterized in

5 that further one or more phosphorus compounds are present.

12, A process for preparing a catalyst acco}ding to one or
more of claims 1-11, characterized by preparing a catalyst
comprising at least one catalytically active?material applied
to a support, the catalytically active material or a precursor

10 thereof being applied to a support comprising an alkali metal
promoter or precursor therefor.

13. A process according to claim 12, wherein a support 63
material is first impregnated with a precursor for the alkali
metal promoter and, optionally after drying and/or

15 ' calcination, is then impregnated with the precursor for the
catalytically active material. :

14, A process according to claim 12 or 13, compriszng dry
impregnation of a support material with a sclutmon containing
alkali metal ions. :

20 15. A process according to claim 14, wheéegn the
catalytically active material is applied to a support material
which has been provided with an alkali metal promoter during
the preparation and/or shaping. :

16. A process for the selective oxidation of sulfur- o

25 containing compounds, in particular hydroget sulfide, to
elemental sulfuxr, characterized in that a hidrogen sulfide-
containing gas, together with an oxygen—conéaining gas, is
passed over the catalyst according to one or more of claims
1-11 at elevated temperature. .

30 17. A process according to claim 16, chaéacterized in that

the molar ratio of oxygen to hydrogen sulfide is maintained
between 0.5 and 1.5,
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