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Abstract−− The main objective of this work is to 
study the feasibility of new materials to be used as 
support for boron-nickel catalysts. Potential support 
materials such as: silica gel, alumina, hydrothermal 
modified Perlites and zeolite 4A, were characterized 
by BET, TPR and DRX. After the addition of Ni and 
B, their catalytic activity evaluated with the nitro-
benzene hydrogenation model reaction.  The influ-
ence of operational parameters during the impregna-
tion process such as order of reactants, speed of agi-
tation, time of aging and it influences from the pre-
vious thermal treatment were evaluated. The results 
show that the adequate materials to be used as cata-
lysts supports are the commercial silica and Rehy-
droxilated Perlite. It is due to the existence of super-
ficial OH groups, which allow the anchorage of the 
nickel boride catalyst. 
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I. INTRODUCTION 
Amorphous alloys have properties that are of interest in 
catalysis: (a) the presence of a large number of surface 
coordinating unsaturated sites, (b) the lack of crystal 
defects, and (c) the isotropic, single phase nature of the 
materials (Smith et al., 1980; Molnar et al., 1988;). So 
that one of the constant searches in catalysis is to 
achieve surface uniformity in order to an industrial de-
velopment. Since 1980, the amorphous metal-metalloid 
alloys received special attention for its excellent cata-
lytic selectivity and activity properties. Two techniques 
are the most frequently employed in preparing amor-
phous alloy catalysts. One is a technique of fast 
blended; however the specific surface area of these ma-
terials is very low (0.1-1 m2/g). The other one involves 
the reduction of transition metals for action of BH4 – 
and/or H2PO2 - that produce ultra fine amorphous alloy 
particles (Shibata et al., 1985; Yoshida et al., 1986). 
Although the active surface area increases by one or two 
order of magnitude due to their nanosized dimensions, 
their low thermal stability makes their structure very 
unstable at high temperature (Linderoth and Morup, 
1991). However, when through metal-support interac-

tions, it is possible to block the diffusion pathway of the 
atoms, which is the pre-requisite for crystallization.  

Among the materials commonly used as catalytic sup-
ports are the silica and the alumina. In our region, 
(Salta, in the Northwest of Argentina) exists abundance 
of natural silicoaluminate, which could be used as ex-
cellent systems for supports because of its chemical 
inertia and the feasibility for controlling the surface by 
means of appropriate transformations.   
The first step of the study was focused in the selection 
of the capable materials to be used as support, their 
characterization and adaptation to the reacting system. 
Commercial supports as silica gel, alumina, and modi-
fied materials obtained from expanded Perlite were 
used. Modification of the Perlite was carried out 
through hydrothermal treatments. To obtain Rehydroxi-
lated Perlite the hydrothermal treatment was carried out 
in vapor phase at different temperatures (Abalos et al., 
2003). The process to obtain zeolite from expanded Per-
lite was carried out in liquid phase with alkaline solu-
tions of variable concentrations of NaCl (Bottale et al., 
1996). In those papers the best conditions to obtain Re-
hydroxilated Perlite and also Zeolite 4A are discussed.  
Also, the physical-chemical characterization was ana-
lyzed using BET, FTIR and DRX. The main objective 
of this work is to study the feasibility to support cata-
lysts of the boron-nickel type, and to evaluate its cata-
lytic aptitude for a potential use in industrial processes.   

 The preparation of the catalysts was done following 
a previously developed procedure (Destéfanis et al., 
1992) in order to obtain the same active specie that in 
the case of the massive catalyst. The influence of the 
operative parameters during the process of impregnation 
as the order of reactants, speed of agitation, time of ag-
ing and the influence of thermal pretreatment on the 
reaction rate, were evaluated. 

II. METHODS 
Supports preparation: The materials used as supports 
are classified in three groups:   
Rehydroxilated Perlite: Perlite is volcanic glasses that 
can be expanded when they are exposed to high tem-
peratures. Hydrate water is eliminated during this ex-
pansion process. The obtained material is denominated 
expanded Perlite with characteristics such as low 


