
Chemical activation has several advantages compared with the physical
activation. The advantages are for example:

- The higher yield of the product
- Lower temperatures (reduced energy costs)
- Allow to obtain very high surface areas- Allow to obtain very high surface areas
- Microporosity can be well controlled

The major disadvantage is the pollution caused by activation chemical.

FESEM images of the carbon residue (left) and activated carbon (right) are
presented in Figure 1. Image illustrates pores around the surface of material.Project INFO 5 WP 3 p g g p
Activated carbon seems to be clearly more porous comparing to the carbon
residue. The utilisation of the carbon residue formed in wood gasification
process for the preparation of adsorbent is studied in the University of Oulu
during HighBio2 project. The aim of chemical activation is to improve the
adsorption properties of the carbon residue. Therefore chemical activation
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Preparation of adsorbents: chemical activation

Adsorption is widely applied in the treatment of wastewater as well as in the

j

would be required to increase the specific surface area of ash.Adsorption is widely applied in the treatment of wastewater as well as in the
purification of drinking water and air. Adsorption in general is the process in
which molecules from solution or gas are adhered to a suitable interface.
Adsorption is always an exothermic heat-producing process. There are two
kinds of adsorption processes, physical adsorption and chemical
adsorption, and the difference between the processes is the nature of thep , p
surface forces. In physical adsorption, the forces are relatively weak
whereas in chemical adsorption the interaction is much stronger because
there occurs electron transfer.

Activated carbon is widely used adsorbent because it is versatile and
i t f th l f i d i i ll t t f thconvenient for the removal of organic and inorganic pollutants from the

liquid phase. The preparation of carbon adsorbents is generally energy
consuming. Consequently, commercial activated carbon is fairly expensive
so other adsorbents must be investigated and developed. Activated carbon
can be produced from a variety of raw materials such as coal or biomass.
Basically there are two different processes for the preparation of activated Figure 1. FESEM image for carbon residue (left) and activated carbon (right), magnification 7000.Basically, there are two different processes for the preparation of activated
carbon as follows: physical activation and chemical activation. Chemical
activation can be performed by using different chemical activating agents.
The most widely used are zinc chloride (ZnCl2) and phosphoric acid
(H3PO4) which act as dehydrating agents. Chemical activation can be
performed also by alkali metal salts, such as the hydroxides and
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carbonates of potassium and sodium. Pores formed in chemical activation
process and activation mechanism is strongly dependent of chemical
activating agent. Zinc chloride molecule, for example, is small which
explains the small and uniform size of the pores created. 10/2012
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