55
X, ISQUERTZATION GF NORMAT, BUTANE

The iscoerization of normal butane is carried cut uwaing
aluminium ochlaride catalyst activated with HCl. This is the
only plant in Germay far the isomeriszatlon of butapne. The process,
as used in Germany, is simdlar to one variation used in the
United States, A pimplified flow diagram of the process is
attached as Fig.XXITI and a photograph of the three isocmerization
reactors is shewn in Fig, XXIV.

Each reaction vessel oconsiats of a 1 metre diameter
cylindrical vessel having a cone bottam, The straight section
of the reactar is approximately 6 m. in length, Liquid normsl
butane of 95-96% purity is firat dried Yy washing with 96%
sulphric acid, The dried feed is pumped under 18 atms, pressure
through a preheater where it is heated to 95°C and then mixed with
100-150 cu,m. of recycle HC1l gas far 1,6 cu.m, of liquid feed to
give a 10% concentration of HCl in the resctar charge., The charge
enters the base of the reactor nesr the come, flows upward
through a 2 m, depth of Raschig rings, then through a 1 m, bed
of lump aluminium cliloride ococupying a volume of approximately
700 litres. Above the alwuminium chloride, the material passes
through an empty gzone of 1=1} m. in height to prevent eluminium
chloride carry-over. The effluent fram the top of the reactor
is cooled to 25°C by indirect water cooling, and passes to a
receiver from which some sludge is removed, The hydrocarbon-
Bl mixture fram the receiver la pumped through a preheater
where the temperature is raised to 60°C and introduced mear the
top of a HC1l siripping tower, The bottom temperature of the
stripping tower is maintained at about 118°C to remove the
utanes and any propane formed so that propane does not build
up in the recycle HCl stream, Reflux is supplied to the top of
the column by means of a water-cooled condenser in the ratio of
2.5 paxrts of reflux to ome of overhead product, The recycle
gas contains BOX HCl, 15% propane, and 5% iscbutane, Make-up
1 is added to this regycle siream snd it is mixed with the
feed to the reactar,

The catalyst employed in the process is technicsal
aluminium chloride oontaining a small amount of ferric chloride
as an impurity, The ferric chloride is said to be easential for
the reaction, The conversion of narmal butane to iscbutane
per pass is 25-30% with an ultimate yield of 95-97%. Each
reactor produses 250-300 kgs. of isobutane per hour,

The consumption of aluminium chloride is 1% by weight of the
iscbutane produced. The consumption of HC1 is 0,1 ~ 0.3%
by weight of the isobutane produced,
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According to the persomnel interrogated, ardinary ocarbon
steel is used in the oonstructiom of the reactor, It ws

od that no oarrosion trouble had been ancountered with
the use of carbon steel, although this appears very urilikely
since the aluminium chloride sludge has been found to be vexry
corrosive in a similar type unit. Difficulty was encountered,
however, with deposition of aluminium chloride in the cooler at
the oultlet of the reactor, Appsrently no effart wan madas to
remsdy this trouble, ‘

. This proocess has not reached the stage of development
obteined elsewhere and it is doubtful whether anything new
1stobeloarnadmthecmsinthaﬁeldof
jsomerigation using aluminium chloride, The incmer-ization of

atage.
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