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ABSTRACT OF THE DISCLOSURE

Hydrogen sulfide is removed from gaseous mixtures by
contacting the mixtures at elevated temperature with an
absorbent comprising iron oxide and fly ash.

Gas producers have been receiving attention in recent
years as a potential source of clean, pressurized gas for a
variety of industrial purposes. Removal of hydrogen sul-
fide from the hot producer gas is desirable because hy-
drogen sulfide is an air pollutant and deteriorates equip-
ment.

Temperature of the producer gas to be treated for HyS
removal ranges from 1,000° to 1,500° F. To economically
utilize the sensible heat of producer gas for power gen-
eration, the H,S must be removed near the generation
temperature of the gas. This precludes the use of liquid
absorbents and limits the process to the use of solid ab-
sorbents that can react with HyS at elevated temperatures.
The material should also be regenerable for reuse through
several cycles of HoS absorption followed by air regenera-
tion.

Iron oxide has previously been used for desulfurization
of industrial gases at elevated temperature. However, the
iron oxide tends to disintegrate under the influence of
high temperature and a sulfiding environment, resulting
in troublesome accumulations of fine oxide dust.

It has now been found that this disadvantage can be
overcome by the use of an absorbent consisting of sintered
pellets made from a mixture of fly ash and ferric oxide,
the fly ash comprising about 50 to 100 wt. percent of
the composition. This absorbent also has the advantage
that it is readily regenerated to an essentially fresh condi-
tion by means of treatment with air or oxygen.

Fly ash is a fine ash, with a particle size range of S
to 100 microns, produced by combustion of powdered
coal with forced draft and is usually collected by means
"of electrically precipitators. The absorbent of the inven-
tion is prepared by homogenously mixing the fly ash with
iron oxide (Fe,O3) having a particle size of about 2 to
150 microns, with an average size of about 50 microns.
This mixture is wet with enough water to permit forma-
tion of pellets. It will generally be desirable to add suf-
ficient water to form a paste. The pellets are then dried
at temperatures of about 200 to 800° F. to prevent dis-
integration during sintering, and they are then fired at
temperatures between about 1600 to 2000° F. for a pe-
riod of about 10 to 15 minutes. This treatment results in
sintering to form hard pellets having a high degree of
strength.

The resulting pellets are very cfficient for removal of
hydrogen sulfide from producer gases at temperatures of
about 1000 to 1500° F. and at space velocities as high as
2000, or higher. In addition, the pellets are readily re-

generated to an essentially fresh condition by passage of

air or oxygen over them. Tests have shown that as many
as nine cycles of HoS absorption at temperatures of 1000
to 1500° F. and air regencration at temperatures of 1000
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to 1250° F. may be carried out without loss of H,S ab-
sorption capability.

The invention will be more specifically illustrated by
the following example:

EXAMPLE

Twenty-five grams of pure Fey;O3 having a particle size
of 50 microns average, and 75 grams of fly ash, having a
particle size between 5 and 100 microns, from a bitumi-
nous coal-burning power plant were thoroughly mixed and
38 ml. of water were added to wet the mixture. The mix-
ture was then formed, into spherical pellets having a
diameter of about ¥4 inch. These pellets were then fired at
1800° F. for 15 minutes to cause sinfering, resulting in
high-strength pellets. The fly ash used in preparation of
the pellets had the following composition:

Constituent: Percent
Si0, __ - e e e e e e e e 47.9
AlO3 —————— e 23.8
F6203 __________________________________ 15.7
POs o ___ - - —— 0.6
TiOy - - - - - - 2.8
CaO e 3.6
MgO - e e e 1.5
Na0O _ - _— e e e e e e 1.9
K,O - - - e e e e 2.2

Simulated producer gas having the composition:

No—50.5%, CO—26%, Hy—17%, COs—35% and

H,S—1.5% was passed through a bed of the above-pre-
pared absorbent pellets contained in an electrically heated
section of l-inch diameter by 5 feet long schedule 40
stainless-steel pipe. Alumina spheres in the bottom 22
inches of the pipe extended 10 inches into the hot zone
of the furnace. These spheres supported the absorbent
bed and preheated the gas. Regeneration facilities con-
sisted of an air supply with pressure regulator and flow
meter to supply an air stream through the system at
1000-1250° F. Purified producer gas and the regenera-
tion gas were vented through a common system. Fifteen-
inch depths of absorbent were subjected to a gas flow rate
of 15 s.c.f.h. (7.08 liters per minute), which is equal to a
space velocity of 2,000. Experiments were conducted at
1,000°, 1,250°, and 1,500° F. The runs were terminated
when the HoS concentration in the effluent gas stream of
the test bed, originally mear zero, reached 2.3 mg./lL
Sulfur capacities of the absorbent were calculated from
the product of HyS concentration, flow rate, and time
duration of the test.

Results are given in Table 1. Tests 1 through 10 give
the absorptive capacity of the absorbent through nine H,S
absorption-air regeneration cycles run successively on one

" batch of absorbent. The data show that there is no ap-
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preciable loss in absorptive capacity, nor was there any
attrition of the pellets.

TABLE 1
76% fly ash, 25% FesQs
Capacity, g.
ADbsorption sufur/100 g.
temp., ° F. material
Test No.:
1, 000 8.7
1, 000 8.2
1,000 8.1
1, 250 16.4
1,250 21,1
1, 250 16.5
1, 250 13.3
1, 250 15.8
1,500 41,1
1,500 42,7

What is claimed is:
1. A process for removal of hydrogen sulfide from a
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gaseous mixture comprising contacting the mixture at a
temperature of about 1000 to 1500° 'F. with an absorbent
comprising a sintered admixture of coal fly ash and iron
oxide, said fiy ash comprising at least 50% of said
mixture.

2. The process of claim 1 in which the gaseous mixture
is producer gas.

3. The process of claim 1 in which the absorbent is in
the form of pellets.
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