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Abstract: Bimetallic catalysts (BMC) for hydroconversion of aromatic hydrocarbons (ArH) have been
designed by modification of Ni/Al2O3 with chromium(0) compounds and phosphoromolybdic
heteropolyacid (HPA). Catalysts were tested in hydrogenation of benzene and toluene, in
hydrodemethylation of pure toluene and they were shown to possess a high activity, selectivity and
sulfur tolerance under conditions of the processes above. The activity of BMC in these processes was
much higher as compared with that of two-component (Ni-Cr, Ni-HPA) or conventional Ni/Al2O3

catalysts. Using BMC, hydrogenation of benzene and toluene proceeds with activity increased
(up to 34–38 mol/kg·h) and toluene hydrodemethylation may be performed with improved selectivity
(90.3%) and benzene yield (81%). The high sulfur tolerance of BMC was demonstrated by performing
hydrodemethylation of toluene containing up to 500 ppm S.
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1. Introduction

Aromatic hydrocarbon fractions C6-C8 (referred to as BTX) are usually produced from catalytic
processes in refineries, such as fluid catalytic cracking, naphtha reforming, and thermal cracking various
petroleum fractions. Benzene is the most valuable component in BTX for producing such chemicals
as cyclohexane and ethylbenzene that are intermediates in caprolactam and styrene production,
respectively [1–3]. Unlike benzene, toluene is of limited application, so conversion of the latter
(and also C7-C9 aromatics) to benzene is desirable for producing petrochemicals [4,5]. On the other
hand, in refineries, motor fuel hydroprocessing including dearomatization is a large-scale process,
which scope permanently increases, as environmental limitations become more severe [6–8].

Main characteristics of catalysts for hydrogenating aromatics are activity and sulfur tolerance.
Catalysts based on Pt [9,10] and Pd [11,12] are the most active, however they have a rather low
sulfur tolerance. For example, Pt-Ru significantly lose their hydrogenating activity in the presence
of thiophene: 2–6 times for 57 ppm S and dozen times for 560 ppm S [10]. To increase the sulfur
tolerance, a combination of Pd/zeolite A- Pd/zeolite Y was proposed [11] or the use of beta-zeolite [12]
as a support for Pd. However, these techniques provide only partial problem solving, and catalytic
activity decreases, e.g., for naphthalene and tetralin hydrogenation losses of activity are about 40%
(for 500 ppm S) [11] and 10–90% (for 200 ppm S) [12]. The new approach comprises obtaining
active sulfide phase in situ during the reaction inside porous aromatic frameworks (PAF) as supports.
The NiWS phase obtained has high hydrogenating activity and sulfur tolerance, but the preparation
process of such catalysts is a very complicated and time-consuming task. Firstly, PAF materials
are synthesized by Suzuki cross-coupling reaction between tetrakis-[p-bromophenyl]methane and
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