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ABSTRACT

Three metal oxide sorbents, labeled TU-19, TU-24, and TU-25
were formulated with zinc oxide powder as an active sorbent in-
gredient, bentonite as a binding material, and titanium oxide as a
supporting metal oxide. Equilibrium absorption of H2S into sor-
bents increases with concentrations of H2S. Reactivity of sorbents
increases with increased reaction temperatures. Reaction rates of
H2S with the sorbent increase with increased amounts of sorbents.

A cylindrical rod model for a H2S-metal-oxide-sorbent re-
action system was developed with experimental reaction data ob-
tained from a constant-volume batch reactor to compute intra-
particle diffusivity of H2S through sorbent matrix. An initial
reaction rate equation was developed with initial experimental re-
action data. Thermodynamic equilibrium constant for a heteroge-
neous H2S-sorbent reaction keeps H2S concentrations constant, in
spite of increasing sorbent amounts in a constant-volume batch
reactor.

Copyright © 2001 by Marcel Dekker, Inc. www.dekker.com
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Partial pressures of hydrogen appear to affect significantly
equilibrium absorption of H2S into the TU-19 sorbent at high equi-
librium concentrations of H2S, while partial pressures of hydrogen
appear not to affect significantly equilibrium absorption of H2S
into the sorbent at low equilibrium concentrations of H2S. How-
ever, reactivity of the TU-25 sorbent with H2S in the presence of
the initial 14.7-psia hydrogen is higher than that in the presence of
the initial 24.7-psia hydrogen for the 1-min reaction duration.

INTRODUCTION

Coal is the most plentiful energy resource in the United States and contin-
ues to be the major fuel utilized by electrical power plants. The coal resources will
become more attractive for chemical feedstocks as well as sources of liquid and
gaseous fuels, as petroleum resources become more depleted.

Coal is a very complex and heterogeneous material. Effective utilization of
coal requires an understanding of the formation, structure, and purification of
coal. Raw coal consists of minerals and organic matter. Coal minerals include pri-
marily pyrites, silicate (quartz, clays) and various minor minerals, whereas or-
ganic matter is composed of carbon, oxygen, hydrogen, nitrogen and sulfur. Sul-
fur in coal is present as organic sulfur, pyritic sulfur and sulfate sulfur. Sulfur
occurring in the form of relative coarse pyrite particles is removed largely by den-
sity separation, but very finely disseminated pyrite and organic sulfur cannot be
removed in this way. Sulfur products in combustion not only pollute the environ-
ment, but also are detrimental to combustion systems because of the corrosive ac-
tion of their combustion products (1).

In gasification process, coal is reacted with steam and air or oxygen to pro-
duce a fuel gas. The fuel gas can be subsequently combusted in a gas/steam tur-
bine combined cycle (IGCC). These IGCC-based power generation options offer
much higher thermodynamic cycle efficiencies that promise to reduce all forms of
pollutants released from a coal conversion process through a lower fuel con-
sumption (2).

Removal of hydrogen sulfide from hot coal gas produced in integrated gasi-
fication combined cycle power generation systems by metal oxide sorbents is re-
quired to protect downstream combustion turbines from being corroded with sul-
fur compounds. Removal of sulfur compound from coal gas products is
investigated by using various metal oxide sorbents, and membrane separation
methods. Current research results show that the removal of sulfur with metal ox-
ide sorbents appears to be the most promising method compared to others. Main
requirements of these metal oxide sorbents are durability and high sulfur-loading
capacity during absorption-regeneration cycles (3).
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EXPERIMENTAL METHODS

Formulation of Metal Oxide Sorbents

Three metal oxide sorbents, labeled TU-19, TU-24, and TU-25 were
formulated with zinc oxide powder as an active sorbent ingredient, bentonite as
a binding material, and titanium oxide as a supporting metal oxide. This pasty
mixture was extrudated into 1-mm cylindrical rods. The ingredients and the
calcination conditions of the sorbents are presented in TABLE 1. The viscosity
of the pasty mixture appeared to be sensitive to amounts of water as well
as amounts of bentonite added to the powder mixture at room temperature. Ho-
mogeneous mixing of these pasty slurry mixtures seemed to be very important
in producing duplicate formulations of sorbents. Sorbents will be spallable
because these pasty slurry mixtures, being not mixed homogeneously, result
in non-uniform thermal stress to formulated sorbents at elevated temperatures.
The formulated metal oxide sorbents were calcined for 100 min at 800 - 830°C
(4).

ZT-4 sorbent with 200-�m particles (5), formulated by the Research Trian-
gle Institute, was utilized in comparing its reactivity with those of the sorbents for-
mulated at Tuskegee University Laboratory.

The fresh formulated TU-19 metal oxide sorbent in the form of 1-mm cylin-
drical rod was used to conduct experiments on equilibrium absorption as well as
dynamic absorption of hydrogen sulfide into the sorbents to study mainly effec-
tive diffusion of H2S into the sorbents.

The fresh formulated TU-24 and TU-25 sorbents in the form of 1-mm cylin-
drical rod were crushed to obtain 100- 200 mesh particles, and were reacted with
simulated coal gases containing hydrogen sulfide in a 316 stainless steel batch re-
actor for 30-150 seconds at 400 - 550°C to study initial surface reaction of H2S
with the 100 - 200 mesh sorbent particles.

METAL OXIDE SORBENTS 1377

Table 1. Formulation of the TU Sorbents

TU-19 TU-24 TU-25

ZnO, g 1 1.8 0.5
TiO2 , g 2 1.2 2.5
Bentonite, g 0.15 0.15 0.15
Calcination Temperature, °C 800 800 830
Calcination Duration, min 100 100 100
Density of Sorbent, g/cm3 1.73 1.73 1.72
Specific Pore Volume, cm3/g 0.36 0.36 0.35
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Analysis of Hydrogen Sulfide

Concentrations of hydrogen sulfide were analyzed with a Buck Scientific
gas chromatograph at various reaction durations to evaluate reaction rates of H2S
as well as absorption of H2S into the sorbent. The gas chromatograph is equipped
with a flame photometric detector

Batch Reactor Experiment

Fresh metal oxide sorbent particles and simulated coal gases containing hy-
drogen sulfide are introduced into a 35 cm3 batch reactor. The batch reactor,
loaded with the fresh sorbent and the simulated coal gas mixture, is submerged in
a fluidized sand bath to maintain the heterogeneous reaction system at a desired
reaction temperature (6).

Fine metal oxide sorbents will be used to reduce effects of intraparticle dif-
fusion of hydrogen sulfide through sulfided sorbent particles. The batch reactor,
loaded with a mixture of fresh sorbent and simulated coal gas mixtures, is hori-
zontally shaken in a constant-temperature fluidized sand bath to reduce effects of
mass transfer of hydrogen sulfide to sorbent particles. The sulfidation reaction is
terminated at the desired reaction time. Conversions of reactants were analyzed
with a gas chromatograph. Typical experimental conditions were presented in
TABLE 2.

Table 2. Operation Conditions for the Reaction of Hydrogen Sulfide with the Sorbents in
the Presence of Water, Nitrogen and Hydrogen at Various Temperatures

Reactor Volume, cm3: 35
Temperature, °C: 350 - 550
Reaction Time, s: 30 - 9000
Particle Size: 200 �m or �200 mesh,

100-200 mesh,
1 mm cylindrical rod

Amount of Sorbent, g: 0.05 - 0.4
Initial Partial Pressure of Hydrogen at 25°C, psia: 14.7 - 24.7
Initial Amount of Water, g: 0.085 - 0.120
Initial Concentration of H2S, ppm: 8000 - 8700
Initial Partial Pressure of Nitrogen at 25°C, psia: 140 - 150
Initial Total Pressure of the Reaction Mixture at 25°C, psia: 164.7
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DISCUSSION

Blank Experiments

A typical simulated coal gas mixture, containing hydrogen sulfide, consists
of 9107-ppm hydrogen sulfide (0.005 g; 1 w%), 0.085-g water (15.84 w%),
0.0029-g hydrogen (0.58 w%), and 0.4046-g nitrogen (81.34 w%). Experiments
on reactivity of hydrogen sulfide in the simulated coal gas mixture with the 316
SS batch reactor wall were carried out to differentiate absorption of H2S into sor-
bents from that into the reactor wall (see FIGURE 1).

Absorption of hydrogen sulfide on the reactor wall increases with absorp-
tion temperatures. Absorption of H2S into the 316 SS wall increases with absorp-
tion time above 400°C. Absorption of H2S into the 316 SS wall does not take
place, and previously-absorbed H2S appears to be released from the 316 SS wall
at 350°C. These experimental data on reactivity of hydrogen sulfide with the 316
SS batch reactor wall were used as blank experimental data in evaluating reactiv-
ity of the formulated metal oxide sorbents with hydrogen sulfide as well as ab-
sorption of hot hydrogen sulfide into the formulated sorbents.

ZT-4 Sorbent

Reactivity of ZT-4 sorbent with H2S was examined at various reaction tem-
peratures (see FIGURE 2). Reactivity of the sorbent with H2S increases with re-

Figure 1. Reactivity of 316 stainless steel with the initial concentration 8700-ppm H2S
and 0.085-g moisture at various temperatures.
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action temperatures. Equilibrium removal of H2S increases with reaction temper-
atures, and requires longer reaction times with lower reaction temperatures.

Effects of particle sizes of ZT-4 sorbent on removal of H2S were examined
at 350°C, as shown in FIGURE 3. The minus-127 �m sorbent removes more H2S
than the 200-�m sorbent during the initial absorption duration (0 - 5 min). Effects
of particle sizes on absorption of H2S decrease as the absorption duration in-
creases. This observation may suggest that absorption of H2S into the sorbent is
initially controlled by surface reaction at the outer surface of the sorbent particles,

Figure 2. Reactivity of 0.1-g ZT-4 sorbent with 0.085-g moisture and the initial concen-
tration 8700-ppm H2S at various temperatures.

Figure 3. Effects of particle sizes on reactivity of 0.1-g ZT-4 sorbent with the initial con-
centration 8700-ppm H2 and 0.085-g moisture at 350°C.
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whereas intraparticular diffusion of H2S into pores of the sorbent is a limited step
in the absorption of H2S into the sorbent for an extended absorption duration at
350°C. More likely it also suggest that there is a lot more reaction surface area
with the finer particles, so the H2S molecules contact the sorbent sooner.

Thermodynamic Equilibrium for a Heterogeneous Reaction
System

A series of experiments on effects of varying the amount of 1-mm cylindri-
cal rod TU-19 sorbent on the removal of H2S were carried out for 60 min at 500°C
(see FIGURE 4). Removal of H2S increases with the amounts of the sorbent, but
appears to level off above 0.05-g sorbent. The stoichiometric heterogeneous reac-
tion formula for the absorption of H2S into the sorbent is as follow:

ZnO (s) � H2S (g) ↔ ZnS (s) � H2O (g) (1)

The thermodynamic equilibrium constant K for the heterogeneous reaction
system is described approximately in the following equation.

K � PH2O/PH2S (2)

where K: thermodynamic equilibrium constant for the heterogeneous reaction sys-
tem

PH2O: partial pressure of moisture
PH2S: partial pressure of H2S

Ratio of water partial pressure to H2S partial pressure are evaluated with the
raw data of Figure 4 and the stoichiometric heterogeneous reaction formula (see

Figure 4. Effects of TU-19 sorbent amounts on removal of H2S in the presence of the ini-
tial concentration 8700-ppm H2S and 0.085-g moisture for 1 hour at 500°C.
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Equation 1) to calculate equilibrium constants, as shown in the equilibrium con-
stant equation (see Equation 2). Equilibrium constants of the heterogeneous reac-
tion increase with sorbent amounts up to 0.05 g, and then level off above 0.05 g,
as shown in Figure 5.

Equilibrium absorption of H2S into the sorbent decreases drastically up to
0.05-g sorbent, and then tapers as sorbent amounts decrease further, as shown in
Figure 6. These observations may suggest that equilibrium partial pressures of
H2S and moisture hinder absorption of H2S into the sorbent, in despite of increas-
ing sorbent amounts in the constant-volume batch reactor.

Figure 5. Effects of TU-19 sorbent amounts on equilibrium constant for removal of H2S
in the presence of the initial concentration 8700-ppm H2S and 0.085-g moisture for 1 hour
at 500°C.

Figure 6. Equilibrium absorption of H2S into TU-19 sorbent with initial concentration
8700-ppm H2S and 0.085-g moisture for 1 hour at 500°C.
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Cylindrical Rod Model

Reactivity of 0.1-g TU-19 sorbent was investigated in the presence of the
initial concentration 8700-ppm H2S and 0.085-g moisture at 500°C and various
reaction times (see FIGURE 7). These experimental data showed that most ab-
sorption of H2S into the sorbent occurs during the first 5-min reaction time.

Intraparticular diffusivity of H2S through the TU-19 sorbent in the form of
1-mm cylindrical rod was evaluated with the experimental data shown in Figure
7, using the following cylindrical rod model. The model was developed with the
unreacted core assumption and the quasi steady state assumption (7, 8). Plotting
the left-side values vs. the right-side values of the equation 3 (see FIGURE 8) de-

Figure 7. Reactivity of 0.1-g TU-19 sorbent with the initial concentration 8700-ppm H2S
in the presence 0.085-g moisture at 500°C and various reaction times.

Figure 8. Left-side values vs. right-side values of the cylindrical rod model for the de-
termination of intraparticle diffusivity through the TU-19 sorbent.
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veloped a graph. Intraparticle diffusivity was determined from the slope of this
plot. The intraparticle diffusivity of H2S was found to be 2.02x10-3 cm2/s at
500°C.

ln��
R
r
�� r �

d
d
r
t
� � De��

B
b

��(1 � Ar2) � constant (3)

r � (R2 � ��CA

b
O

�l
�

,	B

CA
�� V)0.5 (4)

B � �
C
	
A

B

O
� � �

b
V
VB
� (5)

A � �
b
B
�
V
l

� (6)

where
r: radius of an unreacted core
R: radius of cylindrical sorbent
t: reaction time
VB: volume of cylindrical sorbent
L: Length of a cylindrical-rod sorbent
	B: density of a cylindrical-rod sorbent
De: intraparticle diffusivity
V: reactor volume
b: equilibrium absorption
CAO: initial concentration of H2S
CA: concentration of H2S

Effects of Hydrogen on Reactivity of Sorbents

Equilibrium absorption of the TU-19 sorbent in the presence of 24.7-psia H2

(room temperature) is compared with that in the presence of 14.7-psia H2. Equi-
librium absorption of the TU-19 sorbent in the presence of 24.7-psia H2 is higher
than that in the presence of 14.7-psia H2 (see FIGURE 9).

Partial pressures of hydrogen appear to affect significantly equilibrium ab-
sorption of H2S into the sorbent at high equilibrium concentrations of H2S. How-
ever, partial pressures of hydrogen appear not to affect significantly equilibrium
absorption of H2S into the sorbent at low equilibrium concentrations of H2S.

Hydrogen appears to reduce the metal oxide sorbent and increase the ab-
sorbing capacity of the sorbent at high equilibrium concentrations of H2S, al-
though hydrogen does not affect equilibrium concentrations of H2S and moisture
(partial pressures) in the constant-volume batch reactor and the equilibrium con-
stant. Hydrogen does not take part in the reaction of H2S with active sites on the
metal oxide sorbents (see the stoichiometric heterogeneous reaction formula).
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Effects of hydrogen partial pressures on dynamic absorption of H2S into the
100-200 mesh TU-25 sorbent were investigated in the presence of 0.085-g mois-
ture for 1 min at 500°C (see FIGURE 10). The reactivity of the TU-25 sorbent
with H2S in the presence of the initial 14.7-psia hydrogen is higher than that in the
presence of the initial 24.7-psia hydrogen for the 1-min reaction duration. These

Figure 9. Effects of H2S pressure on equilibrium absorption of H2S into TU-19 sorbent
in the presence of 0.085-g moisture at 500°C.

Figure 10. Effects of hydrogen pressures on reactivity of 100-200 mesh TU-25 sorbent
with H2S in the presence of 0.085-g moisture for 1 min at 500°C.
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data suggest that hydrogen itself may affect reactivity of H2S with the sorbent dur-
ing short reaction durations.

Effects of hydrogen partial pressures on dynamic absorption of H2S into the
100-200 mesh TU-25 sorbent were investigated in the presence of 0.085-g mois-
ture for 1 min at 500°C (see FIGURE 11). Dynamic absorption of H2S into the
TU-25 sorbent in the presence of the initial 14.7-psia hydrogen is higher than that
in the presence of the initial 24.7-psia hydrogen. The differences in dynamic ab-
sorption of H2S into the sorbent between the 14.7-psia hydrogen presence and the
24.7-psia hydrogen presence increases with the amounts of the TU-25 sorbent.

Effects of Temperatures and Sorbent Amounts on Reactivity of
TU-24 Sorbent

The 100-200 mesh TU-24 sorbent was reacted with H2S at various reaction
temperatures for 1 min (see FIGURE 12). Reactivity of the sorbent increases with
increased reaction temperatures. Reaction rates of H2S with the sorbent increase
with increased amounts of the sorbent. These observations also indicate that reac-
tivity of H2S with the TU-24 sorbent is a function of reaction temperatures and
sorbent amounts.

Dynamic absorption of H2S into the TU-24 sorbent increases with increased
absorption temperatures, and decreases with increased amounts of the TU-24 sor-

Figure 11. Effects of hydrogen partial pressure on absorption of H2S into TU-25 sorbent
in the presence of 0.085-g moisture for 1 min at 500°C.
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bent for the 1-min absorption duration (see FIGURE 13). These experimental data
may suggest that dynamic absorption of H2S into the sorbent is dependent on con-
centrations of H2S as well as amounts of the TU-24 sorbent in the constant-vol-
ume batch reactor.

Figure 12. Effects of temperatures on reactivity of 100-200 mesh TU 24 sorbent with
H2S in the presence of 0.085-g moisture and initial 14.7-psia hydrogen for 1 min.

Figure 13. Effects of temperatures on dynamic absorption of H2S into TU 24 sorbent in
the presence of initial 14.7-psia H2 and 0.085-g moisture for 1 min.
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Initial Surface Reaction Rates of TU-24 Sorbent

Reaction rates of H2S with the TU-24 sorbent at 500°C were obtained from
the experimental data of H2S concentrations at various reaction durations (see
FIGURE 14). Dynamic absorption of H2S into the TU-24 sorbent at 500°C in-
creases with increased reaction durations and decreased quantities of the sorbent
(see FIGURE 15). The loading of H2S on the sorbent (g H2S/g-sorbent) will de-
crease, as the amount of the sorbent is increased, since the H2S is depleted.

Figure 14. Concentrations of H2S at various reaction durations in the presence of 14.7-
psia hydrogen (room temperature) and 0.085-g moisture at 500°C.

Figure 15. Effects of sorbent amounts on absorption of H2S into TU-24 sorbent in the
presence of initial 14.7-psia H2 and 0.085-g moisture at 500°C.
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Absorption of H2S into the sorbent is initially controlled by the surface re-
action of H2S with active sites of the sorbent. However, absorption of H2S into the
sorbent is controlled by the intraparticle diffusivity of H2S through pores of the
metal oxide sorbent as reaction durations increase. The experimental data at the
reaction durations of 30 s and 60 s, as shown in Figure 14, are used to obtain re-
action rates. The experimental data at the reaction durations of 90 s, 120 s, and 150
s, as shown in Figure 14, are not used to obtain reaction rates, since intraparicle
diffusivity of H2S through pores of the metal oxide sorbents appears to be a rate-
limited step for absorption of H2S into the sorbent over those reaction durations.

Figures 16 through 18 are plotted with the first 60-s experimental data and
reaction rates. Reaction rates of H2S with the TU-24 sorbent at 500°C increase

Figure 16. Reaction rates of H2S with 100-200 mesh TU-24 sorbent in the presence of
initial 14.7-psia H2 and 0.085-g moisture at 500°C and various quantities of the sorbent.

Figure 17. Reaction rates of H2S with 100-200 mesh TU-24 sorbent in the presence of
initial 14.7-psia H2 and 0.085-g moisture at 500°C.

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
5
0
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



ORDER                        REPRINTS

1390 KWON ET AL.

with amounts of the sorbent, and decrease with increased reaction durations (see
FIGURE 16).

FIGURE 17 shows that reaction rates of H2S with the TU-24 sorbent increase
with increased quantities of the sorbent as well as increased concentrations of H2S.

FIGURE 18 shows that reaction rates of H2S with the TU-24 sorbent in-
crease with increased quantities of the sorbent, and decrease with increased reac-
tion durations.

The following reaction rate equation is proposed, since reaction rates of H2S
with TU-24 sorbent are dependent on concentrations of H2S and quantities of the
sorbent (see FIGURE 17).

rA � kACA

MS

� (7)

where
rA: reaction rates of H2S, g-mole/cc/s
CA: concentrations of H2S, g-mole/cc
MS: quantities of sorbents, g/cm3

kA: reaction rate constant in terms of disappearance of H2S, 
cc(
��-1)/g�/g-mole(
-1)/s


: reaction order with respect to concentrations of H2S
�: reaction order with respect to quantities of sorbents
cc: cm3

Applying a logarithm to the both sides of the proposed reaction rate equa-
tion linearizes equation (7). The following linearized equation is obtained to eval-
uate kA, 
, and �.

ln(rA) � ln(kA) � 
ln(CA) � �ln(MS) (8)

Figure 18. Reactivity of 100-200 mesh TU-24 sorbent with initial 8700-ppm H2S in the
presence of 0.085-g moisture and initial 14.7-psia hydrogen at 500°C.
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The experimental data of H2S concentrations at various reaction durations
are applied to Equation (8), and then the reaction rate constant kA, and the reac-
tion orders such as 
, and � are obtained using the multiple linear regression
method (9) as well as the Gauss-Seidel method (10). The values of kA, 
, and �
are shown in Equation (9).

rA � 19.29CA
1.08MS

1.04 (9)

The reaction rate constant kA in terms of disappearance of H2S was found to
be 19.29 cc1.12/(g-mole-H2S)0.08/g1.04/s at the reaction temperature 500°C. The re-
action order 
 with respect to concentrations of H2S was found to be 1.08, while
the reaction order � with respect to quantities of the TU-24 sorbent was found to
be 1.04. Reaction rates, calculated with the reaction rate equation obtained
through the multiple linear least squares method, are shown as predicted reaction
rates in Figures 16 through 19.

The curves in Figure 17 are approximately linear, and this agrees with the
reactor order of 1.08 (approximately unity) with respect to the hydrogen sulfide
concentration derived from the regressions and shown in equation (9). Experi-
mental reaction rates are compared with those predicted from the reaction rate
equation obtained through the multiple linear least squares method, as shown in
Figure 19.

CONCLUSIONS

The following conclusions are drawn, based on experimental data generated
from a batch reactor, and their interpretations.

Figure 19. A comparison between experimental reaction rates and predicted reaction
rates for 0 - 60 s at 500°C.
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• Three metal oxide sorbents, labeled TU-19, TU-24, and TU-25 were for-
mulated with zinc oxide powder as an active sorbent ingredient, ben-
tonite as a binding material, and titanium oxide as a supporting metal ox-
ide. Equilibrium absorption of H2S into the TU-19 sorbent increases
with concentrations of H2S. Reactivity of the 100-200 mesh TU-24 sor-
bent increases with increased reaction temperatures. Reaction rates of
H2S with the sorbent increase with increased amounts of the sorbent.

• Equilibrium partial pressures of H2S and moisture hinder absorption of
H2S into the TU-19 sorbent, in despite of increasing sorbent amounts in
the constant-volume batch reactor.

• Partial pressures of hydrogen appear to affect significantly equilibrium
absorption of H2S into the TU-19 sorbent at high equilibrium concentra-
tions of H2S, while partial pressures of hydrogen appear not to affect sig-
nificantly equilibrium absorption of H2S into the sorbent at low equilib-
rium concentrations of H2S. However, reactivity of the TU-25 sorbent
with H2S in the presence of the initial 14.7-psia hydrogen is higher than
that in the presence of the initial 24.7-psia hydrogen for the 1-min reac-
tion duration.

• A cylindrical rod model was developed with the unreacted core assump-
tion and the quasi steady state assumption to determine intraparticle dif-
fusivity of hydrogen sulfide into metal oxide sorbents. The intraparticle
diffusivity of H2S into the TU-19 sorbent was found to be 2.02x10-3

cm2/s at 500°C.
• A reaction rate equation in terms of disappearance of H2S for 30 - 60 sec-

onds at 500°C was developed with the experimental data in order to de-
termine a reaction rate constant in terms of disappearance of H2S, a re-
action order with respect to concentrations of H2S, and a reaction order
with respect to quantities of the solid TU-24 sorbent. The reaction rate
constant kA in terms of disappearance of H2S was found to be 19.29
cc1.12/(g-mole-H2S)0.08/g1.04/s at the reaction temperature 500°C. The re-
action order 
 with respect to concentrations of H2S was found to be
1.08, while the reaction order � with respect to quantities of the TU-24
sorbent was found to be 1.04.
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