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Absract: Nanoporous activated carbons were prepared by hydropyrolysis processing from various biomass precursors – apricot stones, been 

pods, bamboo, etc. The obtained carbon adsorbents are distinguished with moderately high surface area and prevailing microporous 

structure. Their properties determine their application as effective adsorbents for removal of organic (phenols, etc.) and inorganic pollutants 

(metal ions, etc.). 

 

Nanoporous activated carbons were prepared by hydropyrolysis 

processing from various biomass precursors – apricot stones, been 

pods, bamboo, etc. The obtained carbon adsorbents are 

distinguished with moderately high surface area and prevailing 

microporous structure. Their properties determine their application 

as effective adsorbents for removal of organic (phenols, etc.) and 

inorganic pollutants (metal ions, etc.). 

 

1. Introduction 
Due to their highly porous structure and large adsorption capacity, 

activated carbons are widely used as adsorbents in technologies 

connected to pollution abatement in water and gases in chemical 

industry, pharmaceutical and food industries, etc. Activated carbons 

have often been synthesized from precursors based on expensive 

and depleting fossil fuels, but they can be prepared easily from 

biomass or agricultural by-products, and the cost will be lower. In 

the last years appeared many reports, dedicated to the preparation of 

activated carbons from various cheap and alternative precursors - 

coal, agricultural by-products and other biomass materials, polymer 

materials, etc. [31-42]. 

The subject of this work is: preparation carbon adsorbents from 

different polymer and biomass waste; characterization of the 

samples; effective application for removal of metal ions and organic 

pollutants from waters. 

 

2. Experimental 
Different precursor were used to prepare carbon adsorbents:  

- polymers – polyolefin wax, phenol-formaldehyde resin, etc. 

- agricultural wastes - coconut shells, apricot stones, almond shells, 

grape seeds, olive stones and pulp, cherry stones, bamboo, been 

pods, straw etc. 

Low rank coal  lignites  

 

Preparation of synthetic carbons: The precursor was heated up to 

115°C until melting 98%. H2SO4 was added by drops with 

continuous stirring, and the mixture was heated up to 160°C. The 

obtained solid product was washed with water, dried at 150°C, and 

carbonized at 600°C. 

Biomass and synthetic carbon was subjected to hydropyrolysis 

procedure using the installation presented in Fig. 1. 

Chemical activation with K2CO3: The initial material  was 

ground to 0.5mm particle size. The activation process involved 

mixing of the initial material and the activating agent in water, in a 

ratio reagent to precursor material of 4:6. The mixing was 

performed at room temperature under stirring for 12 h. After 

mixing, the slurry was subjected to drying at 110 ◦C overnight. The 

chemical-loaded sample was then carbonized in a N2 atmosphere. 

Carbonizationwas carried out by heating the sample at 10 ◦C min−1 

from room temperature up to 950 ◦C, and then heated at this 

temperature for 10 min. After cooling under N2, the carbonized 

product waswashed to remove the residual chemical. The final 

product was then dried at 110 ◦C (activated carbon B). 

 

 
Fig. 1 

 

 

3. Results and Discussion 
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Fig. 2. Adsorption capacities (mg/g) of carbons adsorbents form 

biomass towards different organic pollutants in aqueous solution 
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Fig. 3. Adsorption capacities (mg/g) of synthetic carbons 

adsorbents form biomass towards different organic pollutants in 

aqueous solution 
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* prepared by chemical activation 

Fig.3. Adsorption capacities (mg/g) of carbon adsorbents 

towards different metal ions in aqueous solution 

 

4. Conclusions 
The results show that obtained nanoporous carbon adsorbents 

demonstrate high adsorption capacity towards phenols and other 

organic substance.  

The obtained nanocarbons are also applied for effective removal of 

toxic metal ions from waters. 

The adsorption capacities of activated depend on porous parameters 

and surface chemistry (basic/acidic nature of the surface 

functionalities). 
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