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Introduction

Amines are widely used, directly or as reactiorenmediates, for numerous
industrial applications: solvents, polymers, pédés, molecules for medical purposes
(antibiotics, antiviral, antihistaminic...). Aminesart be synthesized by several routes,
including catalytic hydrogenation of nitriles. Adthgh such processes are commonly used, f.i.
for nylon precursors, catalytic mechanisms areyedtwell established. Authors particularly
disagree concerning the role of the support: sofrtaemm involve a bifunctional mechanism
with condensation reactions occurring on suppotitl &itest while others reject such
hypothese$.® Our aim was to go further in the understandinghef catalytic pathway of
nitriles hydrogenation by studying the influenceagfdo-basic properties of Ab;, TiO, and
MgO supports on the selectivities of supportedriRIo catalysts.

Materials and Method

Catalysts (1wt.-% Pt or Rh) were prepared by wapregnation of AlO;
(97 nt.g?), TiO, (43 nt.g?) or MgO (36 ri.g") with aqueous solution of Pt(N}4(NO,), or
Rh(NGs); as precursors. After calcination and reductiom, itetallic accessibilities were ca.
40 % for Pt catalysts and 20 % for Rh catalyste Thtalytic performances of the obtained
samples were evaluated in the gas phase hydrogenattiacetonitrile carried out at 70 °C,
with a molar hydrogen / acetonitrile ratio of 7ridea GHSV of 7400h

Results and Discussion

No important selectivity change was observed ugih®; or TiO, as supports:
ethylamine and triethylamine were the main prodoets Pt, while a mixture of diethylamine
and triethylamine was obtained over Rh (FigureQl).the contrary, the use of MgO support
increases considerably the formation of the prinsanyne; nevertheless, MgO support led to a
lower catalytic activity compared to A);. Indeed, the selectivity towards ethylamine redche
more than 75 % both over MgO supported Pt and Rays#s. Therefore, the nature of the
support seems to be predominant to determine tleetiséty of the reaction, whereas the
nature of the metal displays only a second ordecefWe can assume that the basic properties
of MgO are responsible for inhibiting the condeimateactions, leading to this significant
selectivity improvement for the formation of pringaamines. Thus, a bifunctional mechanism
seems to be involved in hydrogenation of acetdajteith condensation reactions occurring
on acidic sites of the support.

Rh-based catalysts were more active than platinased samples. Moreover,
intrinsic activities of the catalysts also dependlte support: the most active samples were the
catalysts supported on /&;.
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Figure 1. Selectivities (at 20 % conversion) of supportedad Rh catalysts in the gas phase
acetonitrile hydrogenation (EA: ethylamine; DEAettiylamine; TEA: triethylamine; EEI: N-
ethyl-ethylimine).
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