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Acetylene hydrogenation over Pd/MgO nanocrystalline system:
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Introduction Synthesis

Ethylene is the most versatile petrochemical feedstock for the production of polyethylene, ethanol, ethylene
oxide, ethylene glycol, styrene, dichloroethane, and many other chemical products. The process of
hydrogenation of acetylene into ethylene can be used both to purify ethylene from an impurity of alkyne,
which is formed at the stage of pyrolysis of crude oil while getting C,H, [1], and for direct ethylene
production from acetylene [2]. Most often, palladium-based metal systems are used as catalysts for the
acetylene hydrogenation reaction due to their high catalytic activity. The efficiency of such catalysts is
determined primarily by the dispersity and the electronic state of palladium, which depend on the strength
of its interaction with the support and the acid-basic properties of the latter. When Al,O, is used as a
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support, the acid sites can promote the side reactions of oligomerization. Whereas in the case of
magnesium oxide, the base sites, interacting with Pd, can add some electronic density to the metal particles

on the surface [3, 4].
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Three methods of
synthesis were used
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" |t can be concluded from Arrenius plot data and conversion curves, that the activity of the
aerogel supported palladium catalysts increases faster then activity of the other samples.

» For the aerogel prepared catalysts, 50% of acetylene transformed at 35 °C, while for XP- and IWI-
prepared samples such conversion values were achieved at noticeably higher temperatures of 50
and 65 °C, respectively. It was found that the maximum ethylene selectivity (60 — 70%) is also

[ D=8.2nm ] [ D=2.0nm ] typical for the aerogel-prepared sample at 25 °C.
= The Pd/MgO catalyst synthesized by the airogel method from [Pd(NH;),](NO;), exhibit the
highest acetylene conversion and ethylene selectivity compared to samples obtained by two
other methods.
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Using transmission electron microscopy, it was shown that the palladium particles have a spherical shape
and are uniformly distributed over the support. The average size of palladium particles depends on the
synthesis method: the most dispersed particles (D = 2.0 — 2.2 nm) are formed in the case of xerogel and = |n this work, a series of 1 wt.% Pd/MgO catalysts was synthesized. Such methods as aerogel

impregnation methods. The aerogel prepared samples contain palladium particles of ~ 8.2 nm in size. preparation, xerogel preparation, and incipient wetness impregnation were used. It was
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