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ABSTRACT

Chemisorption occurs due to chemical bonding and mostly this is irreversible. The adsorption is
accompanied by liberation of heat, which is significant in chemisorption. Chemisorption phenomenon
is very important for catalysis. In case of catalyzed reactions, the reactants adsorbs on the catalyst
active sites and forms complex. According to investigations by various researchers, the important
phenomenon in chemisorption of metal ions is formation of chemical bonds between the surface of

solids (adsorbent) and heavy metals.
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INTRODUCTION

Adsorption is one of the important
unit operations in chemical engineering.
Adsorption is classified as physical
adsorption and chemical adsorption.
Physical adsorption is reversible while
chemisorptions are irreversible. Physical
adsorption occurs due to Vander Waals
forces of attraction. So the bonding is loose
and reversible. Chemisorption occurs due to
chemical bonding and mostly this is
irreversible. The adsorption is accompanied
by liberation of heat, which is significant in
chemisorption. Chemisorption phenomenon
is very important for catalysis. In case of
catalyzed reactions, the reactants adsorbs on
the catalyst active sites and forms complex.
Chemisorption and related mechanism
studies are carried out by various
investigators. Current review summarizes
research and studies on chemisorption.

CHEMISORPTION: A REVIEW

Yu etal. carried out studies on
CO,capture by absorption and adsorption. !
In their review, they studied various
mesoporous solid adsorbents impregnated
with  polyamines and grafted with
aminosilanes. They also discussed factors

such as selection of adsorbent, cost,
adsorption rate, CO, adsorption capacity,
and thermal stability. They also proposed
more effective and less energy-consuming
regeneration techniques for CO,-loaded
adsorbents. Ho and Mckay carried out an
investigation on chemisorption Kinetic
models. 1 In their work, they reviewed
kinetic models describing the sorption of
pollutants. They evaluated rate models
including Elovich equation, the pseudo-first
order equation and the pseudo-second order
equation. Their study indicated that
chemisorption processes could be rate
limiting in the sorption step.

Peden etal. used chemically
modified Pd (10) for hydrogen absorption.
B According to their studies, submonolayer
coverages of sulfur cause the kinetics to
become surface dominated. The dissociative
chemisorption of molecular hydrogen
becomes the rate-limiting step. Al-Anber
discussed chemisorptions. ™! The adsorption
approach was studied with respect to heavy
metals. According to them the important
phenomenon in chemisorption of metal ions
is formation of chemical bonds between the
surface of solids (adsorbent) and heavy
metals (adsorbate). Sun and Weinberg
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studied kinetics of dissociative
chemisorption of methane and ethane on
pt(110). ®! In their investigation, they
measured initial probabilities of dissociative
chemisorption of methane and ethane on the
highly corrugated, reconstructed Pt surface.
They kept gas temperature constant at 300
K and varied surface temperature.

Crowley et. al, in their work,
studied heterogeneous reactions on solid
substrates. ® In their work, they evaluated
kinetic and photochemical data for
atmospheric  chemistry. Brinzari et.al.
carried out investigation on chemisorptional
approach to conductivity kinetics. [/ They
studied conductivity kinetics of thin film
SnO,: Pd gas sensors. They carried out
experimental  study and theoretical
simulation of gas sensitive characteristics.
They proposed the existence of neutral
atomic form of chemisorbed oxygen. They
determined rate of absorption/desorption
reactions of molecular oxygen. Chin and
Iglesia carried out investigation on catalytic
CH4-O, reactions on palladium. ¥ They
examined elementary steps and their kinetic
relevance in CH4-O;, reactions on Pd
clusters by using kinetic and isotopic data
and effects of cluster size. According to
them, the root cause for reactivity
differences is effects of cluster size and
metal identity and their O* binding energy.
Bao etal. investigated a chemisorption
refrigeration and power cogeneration
system. ! Their investigation was one of its
kind and they explored the possibility of a
small-scale cogeneration unit by combining
solid—gas chemisorption refrigeration cycle
and a scroll expander. They identified
proper operating conditions for
cogeneration. They studied cogeneration
performance for the viability of this concept
by interrogating modeling of two
components. Beurden carried out an
investigation on cataIP/tic aspects of steam-
methane reforming. *® He discussed the
chemistry of methane-steam reforming. He
also dealt with properties of reforming
catalysts. Stepova etal. used modified
bentonite for chemisorption of H,S. Y

They studied mechanism and Kinetics of this
process. They analyzed the adsorbent by
elemental and BET surface area analysis.
Statistic t-criterion was used by them for
studying models adequacy.

Centiand Perathoner studied reaction
mechanism and control of selectivity in
catalysis by oxides. ™ Their emphasis was
on the role of chemisorbed species on the
surface reactivity. Zhan et.al. carried out an
investigation on the principal reactions in
coal oxidation at moderate temperature. !
They used thermo-gravimetric analysis
coupled with differential thermal analysis
(TGA/DTA) for mass change and heat
evolution of a sample.  Oxygen
chemisorptions increase with increase in
oxygen concentration. This, according to
them, results in speeding up the oxidation
process. Wei and Iglesia investigated kinetic
and isotopic measurements for catalysts.
Also they explored the conditions that
rigorously ~ excluded  transport  and
thermodynamic artifacts. Chan et.al. carried
out investigation on a  Kkinetic
characterization  for the Diels-Alder
reaction. ™ They studied cyclopenta- diene
with 2-mercaptobenzoquinone chemisorbed
to a gold substrate. The reaction assumed
pseudo first order kinetics and rate didn’t
increase linearly with the concentration of
diene. Studies were carried out by
Baltacioglu et.al. to study low temperature
CO oxidation kinetics. ™! They carried out
reaction over activated carbon supported Pt-
SnOx catalysts. The power function of rate
expression inducted negative dependence on
oxygen and positive dependence on carbon
monoxide. According to Bond, as the size of
supported gold particles falls below 3 nm,
its activity to a number of oxidations and

hydrogenations starts  to increase
dramatically. ™ Also an increased
propensity to chemisorption can be
observed. According to them, Kinetic

activity is strength and extent of
chemisorption of the reactants. Johansson
et.al. carried out an investigation on
adsorption of hydrogen on ﬁ)alladium and
palladium hydride at 1 bar.
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CONCLUSION

Adsorption is one of the important
unit operations in chemical engineering.
Adsorption is classified as physical
adsorption and chemical adsorption.
Physical adsorption is reversible while
chemisorptions are irreversible. Physical
adsorption occurs due to Vander Waals
forces of attraction. So the bonding is loose
and reversible. Chemisorption occurs due to
chemical bonding and mostly this is
irreversible. The adsorption is accompanied
by liberation of heat, which is significant in
chemisorption.
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