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Activated carbon (AC) is currently one of the most used adsorbents for water and air purification at industrial
scale. Although at industrial scale coal and coconut shells are two main sources for the production of AC,
several agricultural by-products and wastes have been used as raw materials to produce activated chars (ACH)
with similar properties to AC produced by pyrolysis and physical activation. The operating conditions of ACH
production affect the textural properties, especially the porosity and the specific surface area.

Overall, the goal of this work is to study the possibility to forecast the physicochemical properties of activated
carbons produced knowing the intrinsic properties of the raw biomass. The raw materials used in this study were
a wide range of organic wastes from agricultural industries: millet stalks (MS), cashew shells (CS), rice husks
(RH), buckwheat husk (BH), millet husk (BH), chontaduro seeds (CS), used wood pallets (UWP), food waste
(FW). Also, a coagulation-floculation sludge (CFS) from cruise ships was included. The ACHs have been
produced by an environmentally friendly process consisting of a direct physical activation conducted in quartz
rotative furnace. Carbonization (or pyrolysis) of raw materials was conducted under an inert atmosphere to
850°C with a temperature ramp of 10 °C min~' in a batch quartz rotative furnace. At 850°C, steam as activating
gas (0.7 mL of water min~') was injected for 80 min.

Several analytical methods were used to determine the physical and chemical features of the raw biomass and
ACHs. Proximal and lignocellulosic content analysis were performed; elemental analysis was determined by
Thermo Finnigan AE1112 Series Flash elemental analyzer, and to characterize textural properties of materials
ACHs porosity was measured twice by nitrogen adsorption at -196 °C using a Micromeritics ASAP 2020. Some
properties of raw biomass and ACHs are presented in Table 1.

The results obtained in this Table 1. Properties of raw biomass and ACHs _
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compare the energy balances for the different biomasses.

Figure 1. Relation between the lignin ratio of the
raw biomass and the surface area of the ACHs



