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Abstract

The capacity of an adsorbent is expressed in terms of the surface area or the amount adsorbed per unit weight. Therefore, high-density adsorbents are required since only a certain volume of the adsorbent can be packed into adsorption facilities. Some chemical and physical properties of deciduous wood lignocellulose concede a possibility to use this by-product as a raw material for preparation of high-density granular sorbents. Lignocellulose is a by-product of furfural production by a direct method, developed at the Latvian State Institute of Wood Chemistry. It is only partially used as a fuel in boiler-houses for the technological process heat energy self-provision. The lignocellulose of the direct furfural production process contains approximately 25% of water-soluble matter, namely, reducing substances (sugars), water-soluble oligosaccharides, non-volatile acids (mainly levulinic acid), sulphuric acid, the soluble part of ash, etc., acting as binders of granules. The excellent self-binding properties of the lignocellulose become apparent, in particular, after carbonization and activation of granules.

The carbonized and activated granules are mechanically strong and have a high enough bulk density (470 g/l and 300 g/l, respectively). Since the catalyst of the prehydrolysis during the furfural production process is sulphuric acid, the leaching of lignocellulose prior to its granulation was realized. Leached lignocellulose demonstrates good enough granule-forming properties, yielding mechanically strong carbonization products with low ash (0.6%) and sulphur (0.03%) contents. 
It may be presumed that, during prehydrolysis, due to destruction of hemicelluloses, more freedom of cellulose macromolecules movement is ensured, and the pyrolysis process results in a favored formation of crystallites or even turbostratic aromatic structures of carbon at comparatively low temperatures (500-550oC). Such a process can be the reason for the production of mechanically strong granulated carbon. 
The steam activation of the carbonized granules prepared from untreated and leached lignocellulose resulted in the formation of microporous activated carbon granules with almost similar porosity (BET surface areas 925.0 and 841.5 m2/g, respectively) and sorption activity. However, unfortunately, the weak mechanical strength of leached lignocellulose granules made them unacceptable for production of granulated high-density microporous sorbents, designed for purifying gaseous media.

The results demonstrate that granulated untreated lignocellulose is characterized by a considerable porous structure formation potential and mecanically strong granules. Thereby, for the first time, the possibility of a joint production of furfural and granulated activated carbon has been grounded and experimentally proven.

