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1. Introduction

Ethylene is an essential precursor or inter
industry. It serves as the monomer for the syn
material that is widely employed for the produ
ing, via polymerization. Significantly, polyeth
ethylene (LDPE) and high density polyethylen
most widely used plastic and this process alo
of the ethylene produced [1]. The demand for p
ical industry outstrips other polymers, i.e. poly
chloride [2].

Conventionally, commercial production o
steam cracking of petroleum hydrocarbon fee
from the crude distillation column [3]. Naph
C10 hydrocarbons which can be obtained from
oil. The cracking process usually requires N87
and it produces lower ethylene yield compared
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The present work reports on
ethanol dehydration. The cat
alysts were characterized us
diffraction and XPS techniqu

lent catalytic activity owing to th
ethanol. Although ethanol conve
ified Zeolite-Ywith 10wt% H3PO
16 kPa. Overall, ethanol conve
(80) N 20P/H-Y (80) N 30P/H-Y
catalysts can be ascribed to the
by layers of H3PO4, consequentl
modified Zeolite-Y catalyst cons
could be due to the reduction in
pore networks of H-Y (80), the
carbon laydown.

mediate in the chemical
thesis of polyethylene, a
ction of films for packag-
ylene (low density poly-
e (HDPE)) is the world's
ne consumes up to half
olyethylene in the chem-
propylene and polyvinyl

f ethylene is via thermal
dstocks such as naphtha
tha is a mixture of C5 to
the distillation of crude

3 K process temperature
to catalytic dehydration
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effects of phosphoric acid-modified Zeolite-Y towards ethylene formation from
twas impregnatedwith different H3PO4 loadings from 10 to 30 wt%. All the cat-
N2-physisorption, thermogravimetric analysis, NH3-TPD, FTIR, SEM-EDX, X-ray
he non-modified Zeolite-Ywith Si/Al 80:1, H-Y (80)was found to exhibit excel-
e presence of weak acid sites that was able to protonate the hydroxyl group of
rsion dropped with phosphorus modified catalysts, it was found that the mod-
4 can achieve 99% selectivity to ethylene at 723 K and ethanol partial pressure of
rsion and ethylene selectivity decreased in the order of H-Y (80) N 10P/H-Y
(80). The decrease in ethanol dehydration activity of phosphorus modified

reduced BET specific surface area and pore volume due to the surface coverage

y, hindering ethanol access to the active site. However, the spent phosphorus
istently showed less carbon formation compared to the undoped catalyst. This
strong acid sites and also hindering of C2H5OH from travelling deep into the

refore reducing the residence time with the consequence of minimizing the
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of ethanol [4]. A steam cracker is one of the most technically complex
and energy intensive plants in the chemical industry. Although the
cost of production is continually reduced by improvements made in
energy efficiency of the furnace, the harsh operating conditions i.e.
high temperature and pressure, have not changed. In addition, naphtha
hydrocarbon is obtained from a finite source which is unfortunately
dwindling.

Dehydration of ethanol therefore serves as an alternative technology
to synthesize this important compound, ethylene. There are two com-
petitive pathways for catalytic dehydration of ethanol to ethylene, viz.
the intramolecular dehydration of ethanol to ethylene which is endo-
thermic; and intermolecular dehydration of ethanol to diethyl ether
which is exothermic as shown in both Eqs. (1) and (2).

C2H5OH→C2H4 þH2O ΔH°
298K ¼ þ44:9 kJ mol−1 ð1Þ

2C2H5OH→ C2H5ð Þ2OþH2O ΔH°
298K ¼ −25:1 kJ mol−1 ð2Þ

These two reactions can occur in parallel during catalytic dehydra-
tion of ethanol. Consequently high temperature is more favorable to
produce ethylenewhile low reaction temperature prefers the formation
of diethyl ether [5,6].
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