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Name of the 

project 

AP19679878 «Conversion of plant biomass waste into microporous activated 

carbons to successfully capture and separate CO2, N2 and CH4» 

Relevance 

 

The idea of the project is to synthesize microporous activated coals from 

plant biomass waste by physical and chemical activation methods and to test 

synthesized activated coals in capture and separation of CO2, N2 and CH4 

from gas-air media. Kazakhstan occupies a leading position in the 

development of agriculture and during the harvesting and processing of 

agricultural products a huge amount of waste products is formed, which find 

little further use or burned. In this regard, the processing of plant biomass 

waste into activated carbon is an urgent task. The obtained activated carbons 

will find practical application in chemical enterprises for purification of gas-

air emissions.  

Purpose 

 

Obtaining activated carbons from waste plant biomass with a developed 

microporous surface structure by physical and chemical activation methods 

for capture and separation CO2, N2 and CH4 from gas-air media. 

Objectives 1. Obtaining activated carbons from plant biomass waste by physical 

activation (thermal carbonization followed by activation by superheated 

water vapor) and studying their main physico-chemical properties. 

2. Preparation of activated carbons from plant biomass using the chemical 

activation method and selection of optimal conditions, as well as a chemical 

reagent for chemical activation to obtain carbons with a developed 

microporous surface structure. Determination of the main textural and 

physico-chemical properties of activated carbons prepared by chemical 

activation. 

3. Study of the effect of textural and physico-chemical properties of prepared 

activated carbons on the capture and separation of CO2, N2 and CH4. 

Expected and 

achieved results 

 

Expected results. 

1. Activated carbons from plant biomass waste by the method of physical 

activation will be obtained (thermal carbonization followed by activation 

with superheated water vapor) and their basic physicochemical properties 

will be studied. 

2. Activated carbons will be prepared from plant biomass using the chemical 

activation method and optimal conditions will be selected, as well as a 

chemical reagent for chemical activation to obtain carbons with a developed 

microporous surface structure. The main textural and physicochemical 

properties of activated carbons prepared by chemical activation will be 

determined. 

3. The influence of textural and physicochemical properties of prepared 

activated carbons on the capture and separation of CO2, N2 and CH4 will be 

studied. 

 

Achieved results. 

To obtain activated carbons, the following plant biomass wastes were 

selected: corn cobs and grape seeds. Work was carried out to grind plant 

biomass waste to a fraction of 2-3 mm, then the resulting working fractions 

were subjected to carbonization (pyrolysis) in an inert atmosphere at three 

different temperatures (600 °C, 700 °C and 800 °C) with exposure at these 

temperatures for 1 hour. After the carbonization process (pyrolysis), 

activation was carried out with superheated water vapor at a temperature of 

800 ° C for 1 hour. Then the textural and physicochemical characteristics of 



the resulting activated carbons were determined by such methods as: BET, 

SEM, XRD, Raman spectrometry, X-ray fluorescence analysis, IR-Fourier 

spectroscopy, determination of sorption capacity for iodine, determination of 

ash content, etc. 
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Figure 1 – Installation for the Carbonization of Vegetable Raw Materials in an Inert Atmosphere 
 



 

Figure 2 - Installation for superheated steam activation 

 



 
 

Figure 3 – with ready-made activated carbon samples 


