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INTRODUCTION

Piperylene concentrate is the term for a
complex mixture of five carbon olefins
and diolefins produced as a byproduct
during the cracking of naphtha and residual fuel
oils. Table 1 shows a typical compos:ltion.1
As the world's supply of natural gas feedstock
diminish, liquid feeds must be used to generate
ethylene, propylene, and other hydrocarbon
gases., A Dow Chemical Company residual fuel
0il cracker gives a 24.4% yield of ethylene and
a l.6% yield of piperylene concentrate.?
Ethylene producers are concerned over the
large amounts of the piperylene concentrate
formed. Because of the similarity of boiling
points, Table 1, conventional distillation is
inadequate to produce a high purity fraction,
and producers must sell the impure byproduct
at a lower cost., Currently both major components

of the concentrate are used in the pure state to

make polymers, Piperylene is used as a
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TABLE 7

Results of Piperylene - Cyclopentene Reaction

Retention Reactant Product

Compound Times (min) Smpl Smpl
Ethylene 6.66 e 0.008
Propylene 725 - 0.181
2-Butene 8.59 - 0.056
Butadiene 9.2 - 0.113
n-Hexane 12.30 1.0 150
Cyclopentene 1311 . 0.750 0.778
Piperylene 13.65 1.168 0.564
1,3,5-Heptatriene 26.01 - 0.006

Notes: 1) Low M.W. products were confirmed by standard G.C.
retention tires.

2) Reactant was sampled from liquid.
3) Product was a gas sample at exit of reactor.

4) Reactant and product values are area calculations
normalized to n-hexane.
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ylene was in fact the highest yield product.

The catalyst bed was sampled in an attempt
to identify high molecular weight products. Gas
sampling showed many additional products
(Table 8). Based on a homologous series cali-
bration curve (Figure 8), the products were
identified based on molecular weights. Using
the low molecular weight products, metathesis
was confirmed and high molecular weight product
peaks were assumed to represent the remaining
produlcts s

Three sets of piperylene metathesis products
were seen. Ethylene and octatriene, propylene
and heptatriene, and butene and hexatriene were
all detected in the catalyst sample. A signifi-
cant amount of butadiene was seen in the product
sample, but could not be confirmed in the
catalyst bed sampling. No cyclodecadiene was
observed in either sampling. With a negative
conversion of cyclopentene, thé implication of
no reaction is strong.

Both questions were answered in this study.
Experimental data backed by thermodynamic

calculations were used to show that no
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