CHAPTER |
INTRODUCTION

Most fuels and chemicals are prfduced using catalytic processes because it
makes the reaction condition milder than-'i/‘ )!1:9.(: talyst were absent. Particularly, most
of the product volume that stems from chenﬁéﬁgﬁons utilize catalysts which exhibit
activity loss due to c:a_@_yﬁx Fer.ctivation: fﬁoﬂar‘m the phenomena of catalyst
deactivation have beeW for most of the history of catalysis, intensive studies

extend back only a few rth rmore, there have been recently an increasing

Metal-based c jare Wﬁele.qsed in industries to promote various types

bearing fee&iﬁ)é‘is. One of the very useful applications is

> poss :liity of sintering, poisoning,
v : Ly

or coking. The last tWo reasons, involving the adsorpti and desorption of different
species on catalyst sﬁ?faces, obviously depend on the ‘“bﬂhysicochemical nature of the
species and ;of the catalyst itselfy | Inthese; cases,~the nature of catalyst surface
changes and the réaction rate of the chemiéal reaction is alteréd.

Ca’fglyst coking is a phel_"\omgnon_ Which _ involves “the deposition of
carbo:na;cq;(')ﬁs species on the éﬁalysf!ﬁ‘l‘mace. ‘Materials de‘é@sited may include
elemental carbon, high molecular weight polycyclic aromatics and, high molecular
weight polymers [1, 2].

Coke formation involves the metallic and acid functions of the catalyst [3] with
steps of dehydrogenation, condensation, alkylation and cyclization. The poly-ring

compounds produce a indenic (one 5 C atoms ring) structure which after a long

period of operation could lead to a graphitic structure.



The surfaces on which coke are deposited, and their effects on coking, can
also vary widely. Most metallic catalysts are supported and the metal, the support,
and metal-support interaction can effect the phenomena.

The thermodynamics of the dehydrogenation reaction are such that it is
desirable to work at high temperature and low pressure [4], but these are the
conditions that favor coke formation. So, there are many studies trying to improve the
performance of the present catalyst and tf:‘ /5 elop new catalysts that give the desired.

The catalysts to be studied in this ‘&@comprise of platinum-tin, the main

metallic component, supportéd on alumina suppor, and the alkali ( lithium , sodium ,

and potassium), incorpera'fé'a on_ithe s'ame platinum=tin-based catalyst. The reaction
used to test the activity‘f{/ e catalys% is the dehydrogenation of propane.
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1. To study the pgeparation of caﬁys,ts.
2. To characterize thie prepared catalysts.

3. To study the effect of platinum-tin-based catalyst being incoporated
with lithium, sodig‘mﬁ,_.&;potaséj?__.;p;hmnpound on propane dehydro-
genatio@l& ' _Y
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4. To stuéy/the effect of %wt. of alkali metal loaéing on propane dehydro-

genation. L

5. To Study thereffect of the reactiantemperature on the dehydrogenation
of ‘propane:

6. To study the deactivation, of catalysts.

70T o ehdlactérize) coked cdtalysts.
The Scope of This Study

The reaction conditions for the dehydrogenation are chosen as follows :
Catalysts : (0.3 wt%)Pt-(0.3 wt%)Sn/AloO3,
(0.3 wt% )Pt-(0.3 wt%)Sn-(0.6 wt% )Li/Al503,
(0.3 wt%)Pt-(0.3 wt%)Sn-(0.6 wt% ))K/AloO3,
(0.3 wt% )Pt-(0.3 wt%)Sn-(0.1 wt% )Na/AloO3,



(0.3 wt% )Pt-(0.3 wt%)Sn-(0.3 wt%)Na/Alx03,
(0.3 wt% )Pt-(0.3 wt%)Sn-(0.6 wt%)Na/AlpO3,
(0.3 wt% )Pt-(0.3 wt%)Sn-(0.75 wt% )Na/Alo03,
(0.3 wt%)Pt-(0.3 wt%)Sn-(1.0 wt%)Na/AlpO3,

Reactant Gas : 20 % C3Hg in No

H,:HC ratio : 1.0

Gas Hourly Space Velocity of :7 tant :lab t 25, 525 hr1,

Pressure : 1 atm.
Reduction Temperature 500
Reaction Temperature .

Time on Stream :40 _ i
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