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Removal of arsenic compounds on several adsorbents was investigated
in this study. The experiments were conducted in a batch reactor at a
pressure range of 200 psig to 600 psig and a temperature range of 30°C to
75°C. Phenylarsine oxide and arsenic oxide were used as representatives for
typical organic and inorganic arsenic compounds in petroleum. Phenylarsine
oxide and arsenic oxide were added directly to toluene to obtain solutions
containing 20 ppm and 10 ppm of arsenic, respectively. The adsorbents were
alumina, NiO/Al,0,, MoO,/Al,0,, Mo-Ni/Al,0, and Ni-Mo/Al,0, and were prepared by
dry impregnation technique. Aluminas were impregnated with nickel nitrate
solution for NiO/Al,0, preparation and with ammoniammolybdate tetrahydrate
solution for MoO,/Al,0, preparation. Nickel and molybdenum loadings were
2.5%, 5%, 7.5% and 10% by weight of each metal. Mo-Ni/Al,0, was prepared by
impregnation of ammoniammolybdate tetrahydrate followed by nickel nitrate.
On the other hand, Ni-Mo/Al,0, was prepared by impregnation of nickel nitrate
followed by ammoniammolybdate tetrahydrate. Total metal loading in
Mo-Ni/Al,0, and Ni-Mo/Al,0, was kept at 10% by weight of total metal. Loading
ratios of Ni:Mo were 1:1, 1:3 and 3:1.

Results showed that the removal of arsenic compounds was independent
of pressure but strongly dependent on temperature. Adsorption efficiency on
arsenic increased in the following order: nickel adsorbent > alumina
adsorbent > molybdenum adsorbent. The efficiency of nickel adsorbents on
arsenic removal did not change significantly when nickel loading increased.
On the other hand, the efficiency of molybdenum adsorbents on arsenic removal
decreased when molybdenum loading increased. Arsenic compound was adsorbed
on nickel phase and formed nickel arsenide (NiAs,), while the formation of
molybdenum and arsenic could not be indentified. The efficiency of arsenic
removal in Mo-Ni/Al,0, and Ni-Mo/Al,0, was higher when nickel loading
increased and was lower when molybdenum loading increased. Order of
impregnation affected adsorption efficiency significantly.
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