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ABSTRACT

Adsorption properties of activated carbons were investigated for both liquid and gas phase at mild
pressure and temperature conditions.Wood-based and waste potato peels activated carbons were
used as the adsorbent materials. The materials were characterized by using various advanced
techniques, including static and dynamic adsorptions, spectroscopy, microscopy etc. The chosen
studied materials were characterized by their high specific area, up to 1276 and 1041,43m?/g for
wood-based and waste potato peels materials respectively.

The adsorption mechanism of both gases and vapors on porous materials is one of the most
critical properties in many aspects such as waste water treatment, gas separation process,
hydrogen storage, catalysis etc. Numerous studies have been conducted regarding activated
carbons as adsorbent material for many applications including metal ions removal U and gas
storage/separation f21, Although activated carbons are considered as a low cost solution for
industrial applications there is an ever growing demand for more environmental and cost effective
materials®. The present study investigatestwo different kinds of activated carbon materials
regarding their preparation, comparing adsorption properties for both liquid and gas phase
adsorbates.Wood-based activated carbon, BAX-1500 manufactured by Mead Westraco (USA),
oxidized with 70% HNO3 (v/v) for 5h and activated carbon produced from waste potato peels
were chosen as the adsorbent materials. Detailed preparation as well as characterization
techniques are described elsewhere 4l B pistilled water of different metal concentration was
used for the adsorption experiments. Furthermore, CO, adsorption isotherms, at two different
temperatures, took place at pressures up to Sbar. The adsorption capacity is greater for
higher surface area materials (larger pore size) due mainly to increasing pore
volumes. Tablel shows material properties for both used adsorbents. Comparing
those two materials there are slight differences. On the other hand, taking into
consideration the production cost (economically and from energy aspect), the
sample from potato peel seems to provide advantage over that from modified
wood-based one.

sBET Vmic Vmes Vtot

Adsorbent m?/g cm’/g cm’/g cm’/g
potato peel | 1041,43 0,055 0,336 2,960
wood-based| 1276 0,367 0,480 0,847
Table 1: comparison of adsorbents properties regarding their specific area.

Experimental results of adsorption efficiency vary depending on the adsorbate’s phase and
process conditions.
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