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Dehydration of Alcohols
Alcohol upon reaction with protic acids tends to lose a molecule of water to form alkenes. These reactions are known as
dehydrogenation or dehydration of alcohols.

It is an example of an elimination reaction. Its rate varies for primary, secondary and tertiary alcohols. This variation of rate can be
attributed to the stability of carbocation generated. Since the carbocation is most stable in the case of tertiary alcohols, the rate of
dehydration is highest for tertiary alcohols in comparison to secondary and primary alcohols.

Dehydrogenation
Dehydrogenation is one of the most important processes in the chemistry of petroleum because it turns the starting inert alkanes into
ole�ins and aromatic compounds, starting points towards other functional groups.

Catalytic dehydrogenation plays a signi�icant role in the development of ole�in light (  carbon range) , detergent range ( 
carbon range) , and dehydrogenation to styrene by ethylbenzene. During the Second World War, catalytic dehydrogenation of butane
over a catalyst for chromium – alumina was practiced to generate butenes that were dimerized to octenes and hydrogenated to octans to
yield high octane aviation fuels.

Dehydrogenation is a highly endothermic process, and as such, a restricted reaction to the equilibrium. While important aspects of
dehydrogenation include reaching equilibrium or conversion to near-equilibrium while reducing side reactions and coke formation.

Dehydrogenation Reaction
Dehydrogenation reactions in the presence of oxygen are conducted on silver catalysis to transform alcohols into the corresponding
aldehydes. The reaction types can be extended to prepare �ine chemicals thus dec-9-en-1-ol was on silver catalysis with good yields. In
contrast, dehydrogenation reactions can be conducted in the absence of oxygen on platinum or palladium catalysts to aromatize
substituted cyclohexyl or cyclohexenyl compounds. Thus, in the �ield of �ine chemistry p-cymene was obtained by dehydrogenation of
limestone with a 67% yield on active carbon supported Pd catalysts.

The dehydrogenation reactions are endothermic and require appropriate heat input. Dehydrocyclization reaction is slower than
dehydrogenation per sec, which requires higher temperature being the most dif�icult reaction in catalytic reforming. Skeletal
isomerization reactions are very mildly exothermic. Hydrocracking is exothermic being favoured at high temperatures and high
hydrogen pressures. In dehydrogenation pressure increases and decreases conversion. Dehydrogenation is also preferred at high
temperatures.

Cyclohexane dehydrogenation, similar to other dehydrogenation reactions, is an endothermic and equilibrated reaction, which means
that its conversion is limited to thermodynamics and increases with temperature. Temperature increases mean higher energy
consumption and an increase in side reactions and coke formation. Considering that the removal of hydrogen from the reaction side
causes an increase in conversion, the membrane reactor is a potential candidate for this reaction.

Dehydration Mechanism Steps
Dehydration of alcohols follows a three-step mechanism.

Formation	of	protonated	alcohol

Formation	of	carbocation

Formation	of	alkenes

General dehydration reaction of alcohols can be seen as,
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Dehydration Reaction


