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This method include the reaction of ethylene gas by dissolves
it in sulphuric acid to form ethylsulfate (C,HsHSO,4) and then
hydrolyzed it to form EtOH

CH2=CH2 + H2504 """ C2H5HSO4 + (C2H5)2504
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C2H5HSO4 + (C2H5)2504 +Hzo -== C2H5OH+ stO4 (dlIUth)
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The product 90% ethanol and 5-10% ether C,Hs5-0O-C,Hs
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CH,=CH; +H,0/H3P0O, --300°C----- C,HsOH

This process depends on the reaction of ethylene gas with
water vapour in its gas phase in the presence of phosphoric
acid fitted on silica gel or Alumina.

In this method phospheric acid play as Catalyst.
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Ethylene /Water = 1/0.6 mole ratio pass through furnace
heated at 300°C, at this temp. the gases reacts togther and
unreacted reagents separated and recirculated.

Acetaldehyde is by product which hydrogenated over cata. to
convert to EtOH

1.0.6/1 o slall JAy/cpliY Gle 105K Ao liiall o sall 4l gall dpuail
Jalall e (5 5ia3 22300 () didiana (13L) A sl o)) 31 8 gz 3l 120
il ol Hlall o2 Jelin G Lne VT 5 KLl e Jaaall acLusall
Jelall 435 5e recirculated 2l Aeldidl je @l jall 5 J iyl

A direct method is favored with over 85% product.
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CH3COH + H; ---Nij--------- CH3CH,0OH



Acetaldehyde is the by product which is subsequently
hydrogenated over catalyst to convert and produce EtOH.
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Hence, by this way reactivate the cata. by addition of the acid
through the inlet
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Ethanol production by fermentation
opeddl] A8yl J oI Jgas dolia

EtOH is important solvent and starting materials for

cosmetics and pharmaceuticals and disinfectant and mamy

other industrial sectors.
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Ethanol can be produced by fermentation of sugar
containing feed stock.
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Fermentation J:‘-‘ﬂi

-This process is the oldest and important method to
produce ethanol.

-Fermentation, traditionally, has been used to produce
EtOH for automotive industry.
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EtOH is used as car fuel (clean fuel) or as booster for
octane no.
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In USA EtOH is used now instead of (MTBE) (methyl —t-
butylether) as octane booster.

EtOH can be manufactured from the carbohydrate
materials by yeasts
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The process include:




Sugar containing plant material can be used without pre
treatment either directly as mash or after extraction with

water.
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Examples: sugar beets, sugar concentration, fruits,.....etc.
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Starch, cellulose materials cooked with acid to break up
the carbohydrate into sugars

il S N el ga e 3 Lelantil (s A sbiandl 5 & pitill o) sl
el palls Lelalats Lase

However, the process include:-
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1- Feed stock preparation: sugar cane must be crushed to
extract their simple sugars, starches are converted to
sugar in two stages :
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a- liquefaction
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b- Scarification by adding water and enzymes and heat
(enzymatic hydrolysis).
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2- Fermentation: the mash is transferred to fermentation
tank and cooled to temp. (30°C). Then appropriate
proportion of yeast is added. the yeast with being
producing alcohol up to 8-12% then become inactive as
the concentration of EtOH become high.
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3- Seperation : a simple one step stripper distillation
separate the liquefication from solid .
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4- Distillation : distillation seperates the EtOH from water
in a rectifying column. The product 96% EtOH. It cannot
be enriched by distillation because of azeotrope
formation.
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5- Dehydration: anhydrous EtOH is required for blending
gasoline for example with molecular sieves.

b LS e Jgeanll (S Ul J s Ll

Absolute Ethanol
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Prepared Ethanol always contains water and the percent is
95% so it needs to be anhydrous.
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The classical way is azotropic by addition of benzene.

But this process is costly because of the energy required
for distillation so many other methods proposed cellulose
to absorb water.
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Aluminium Oxide and Silicon Oxide also is used.
CO, is proposing method.
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Dibutyl phthalate is immiscible with water but is good
solvent for ethanol.
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Ethanol in gashol which need absolute alcohol so the

energy required to get absolute EtOH ia greater than the
potential energy in (L) of EtOH .






