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Name of the project 

 

AP09058376 «Obtaining and research of activated carbons based on 

plant raw materials waste, their use in noble and heavy metals 

sorption» 

Relevance 

 

The idea of the project is to obtain highly efficient activated carbons 

based on plant waste materials, study their basic physico-chemical 

characteristics and their application in the sorption extraction of noble 

and heavy metals from aqueous media. The relevance of this project 

lies in the fact that new activated carbons will be obtained from plant 

waste materials such as corn cobs, grape seeds, etc. The composition, 

structural, textural and physico-chemical characteristics of the 

obtained activated carbons will be studied, and the optimal 

parameters for obtaining activated carbons will be determined. A 

detailed study of sorption processes will allow the development of 

new materials and innovative methods for selective sorption of noble 

and heavy metals.  

Purpose 

 

Production of activated carbons based on plant waste materials and 

their further study in the processes of sorption of noble and heavy 

metals from aqueous media 

Objectives 1. Production of activated carbons based on plant waste materials of 

the Republic of Kazakhstan and determination of their basic textural 

and physico-chemical characteristics. 

2. Investigation of sorption purification of model solutions and 

industrial wastewater from heavy metal ions on the obtained 

activated carbons. 

3. Investigation of sorption extraction of precious metals from model 

and industrial solutions on the obtained activated carbons. 

Expected and achieved 

results 

 

Expected results: 

- The fundamental foundations of the production of activated carbons 

based on plant waste materials will be studied and their main physical 

and chemical characteristics will be determined; 

- Sorption purification of model solutions and industrial wastewater 

from heavy metal ions on the obtained activated carbons will be 

investigated. 

- Sorption extraction of precious metals from model and industrial 

solutions on the obtained activated carbons will be investigated. 

 

Achieved results. 

Plant waste materials were selected for the production of activated 

carbons (corn cobs, grape seeds, birch, pine cones, etc.). Activated 

carbons were obtained by carbonization and activation methods. 

Carbonization was carried out in two ways: thermal carbonation and 

hydrothermal carbonation. Activation was performed with 

superheated water vapor (physical activation). The resulting activated 

carbons had a developed microporous surface structure. Then the 

textural and physico-chemical characteristics of the obtained 

activated carbons were determined by such methods as: BET, SEM, 

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

spectroscopy, determination of sorption capacity by iodine, 

determination of ash content, particle size distribution, etc. Studies on 

the sorption of heavy and noble metals from model and industrial 



solutions have been carried out. Sorption of heavy and noble metals 

from model solutions was carried out with variation of the following 

parameters: pH, S:L ratio, initial metal concentration, sorption time. 

Work has also been carried out on the sorption of heavy and noble 

metals from industrial solutions or from an imitation solution for 

industrial use. 
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Scopus Author ID: 56998822600 
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Figure 1 – Installation for the carbonization of vegetable raw materials in an inert atmosphere 

 



 

Figure 2 - Installation for activation by superheated steam 

 

Figure 3 – Activated carbon samples 
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