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INVESTIGATION OF STRUCTURE AND COMPOSITION OF 
BIOSORBENTS, OBTAINED FROM PEA AND GRAPE WASTE PRO-

CESSING

V. Novoseltseva, PhD. student *, O.Kovalenko, D.Sc., H.Yankovych, PhD.student**,
M.Václavíková, PhD.**, I.V.Melnyk, PhD. **

* Odessa National Academy of Food Technologies, Odessa, Ukraine 
** Institute of Geotechnics Slovak Academy of Sciences, Košice, Slovakia

One of the most effective methods for utilization of agricultural residues, fruits and vegeta-
ble peels is their using as biosorbents. They have unique specific structure and chemical properties, 
which allow their application in sorption of inorganic and organic pollutants. The use of biosorbents 
is economical and environmentally friendly, therefore, they become attractive and promising mate-
rials in water treatment.  

Carbon biosorbents from pea and grape residues (pea husk andgrapewoody vines) were ob-
tained by carbonization of previously prepared raw materials in a furnace at 600 °C without oxygen 
accessfor 30 min. It was found that the elemental composition,specific surface area and pore vol-
ume have significantly changed during heating with the follow patterns: thecarbon amount, specific 
surface area and pore volumeincrease and the nitrogen-containing substances remain present in car-
bonized materials (see Table 1). The isoelectric point is observed at slightly acidic pH, which indi-
cates the presence of carboxyl and phenolic groups.

Table 1 - The composition and sorption characteristics of biosorbents and the
carbonized derivatives

Sample

Data of element. 
analysis, mass.%

Dataoflowtemperaturenitrogen ad-
sorption-desoption

pI

N C H S SBET,m2/g Vtot, cm3/g r, nm

Pea Husk 2.6 41.4 6.5 0.3 0.2 0.002 138 Not invest.

Carbonized Pea Husk 3.6 64.1 2.5 0.2 1.9 0.439 22 3.27

Grape Woody Vine 0.8 43.1 4.8 0.1 6.5 0.07 2.2 Not invest.

Carbonized Grape Vine 1.7 79.1 2.2 0.2 134 30.76 2.5 3.18

IR spectroscopy dataof the carbonized materials indicate the presence of lignin and cellulo-
sic fragments, which can improvetheir adsorption capacity towards metallic and organic cations. 
Also the total acidity and basicity of carbonized samples were determinedaccording to Boehm titra-
tion. Their values were 0.20 mmol/g and 0.61 mmol/g for pea husk and 0.28 mmol/g, and 0.33 
mmol/g for grape vine, respectively. Thus, based on the samples characterization, provided by dif-
ferent physicochemical methods, the obtained carbonized materials can be used as functionalized 
adsorbents, synthesis of which meets all the requirements of green chemistry principles. 

This work was supported by SAIA and VEGA 2/0156/19 projects.
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