
Brief information about the project 

Name of the project 

 

АР09260687 «Technology for the extraction and 

utilization of toxic compounds of industrial wastewater». 

Relevance 

 

The continuous growth and development of the 

chemical, pulp and paper, petrochemical, chemical and 

pharmaceutical industries lead to a constant increase in 

environmental pollution with dangerous organic 

compounds. One of the highest environmental loads is 

experienced by water resources, with an increasing number 

of highly toxic compounds entering the waters of water 

basins used by humans for household needs. Therefore, 

one of the primary tasks of modern science is to solve the 

problem of water pollution with highly toxic organic 

compounds, which requires detailed physical and chemical 

research and the development of new technological 

solutions. 

Purpose 

 

Objective of the project – the creation of a new 2-zone 

filter-reactor for purification of waste waters from highly 

toxic organic substances 

Objectives 1) Synthesis of nanostructured Fe-, Mn-, Co-

containing mono-, bimetallic and magnetic catalytic 

systems using organic and inorganic carriers (polystyrene, 

Al2O3, SiO2, polyethylenimine). 

2) Synthesis of nanostructured biocatalysts based on 

horseradish peroxidase using organic and inorganic 

carriers (polystyrene, chitosan, Al2O3, SiO2, 

polyethylenimine). 

3) Research of the destruction of highly toxic organic 

compounds (phenol, pyrocatechin, cresol), using enzymes 

to identify the characteristic principles of biocatalytic 

reactions; 

4) Research of the influence of parameters and 

methods of synthesis of catalytic and biocatalytic systems 

on the activity of oxidation of highly toxic organic 

compounds (phenol, pyrocatechin, chrysol); 

5)Analysis of the results of destruction of phenolic 

compounds; 

6) Optimization of biocatalysts and nanocatalysts; 

7) Creating a prototype of a 2-zone filter-reactor; 

8) Development of technological modes of operation of a 

2-zone filter-reactor; 

9) Optimization of the 2-zone filter-reactor 

Expected and achieved results 

 

Highly efficient, selective technologically and 

economically advantageous catalysts for wastewater 

treatment from phenols have been developed. A highly 

efficient, environmentally friendly, cost-effective nano- 

and biotechnology for wastewater treatment from phenols 

has been created. The proposed catalytic technology for 

wastewater treatment from waste water is highly efficient 

and environmentally friendly.  The implementation of this 

technology is ensured by the availability of industrially 



available nanostructured polymers and carriers for the 

production of nanocatalysts, an environmentally friendly 

and cheap oxidizer, simple hardware design, low 

temperature of the processes of nano- and bio-catalytic 

neutralization from VOS and the absence of aggressive 

components in reaction products. The combined use of 

both nano and biocatalysts in one reactor unit will 

significantly increase the efficiency of water purification 

from highly toxic organic compounds and will become a 

significant prerequisite for the creation of effective 

technology and industrial implementation. 
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https://orcid.org/0000-0002-3221-114х. 

7. Dzhatkambaeva U.N. master’s degree, h-index – 3. 

ORCID ID: https://orcid.org/0000-0001-8216-3206 
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Figure  – Laboratory installation of a 2-zone filter reactor for phenol oxidation 

 


