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Name of the project 

 

АР09258741 «Development of a scientifically grounded 

technology for natural origin antioxidants obtaining from low-

mineralized silt sulphide mud of the Tuzkol deposit and coals of 

the Kiyakty deposit» (0121РК00261)     

Relevance 

 

Kazakhstan has significant reserves of brown coals and low-

mineralized sludge sulfide mud. Their use as a fuel is not very 

effective due to low calorific value, high emissions of carbon 

dioxide, the formation of significant volumes of ash and slag 

waste. At the same time, the composition of these solid 

combustible minerals includes unique natural organic substances 

– humic acids (HA), the content of which, depending on the origin 

of coals, can be 20-30 %, and in some cases up to 80-90 %.  

Currently, it is possible to isolate biological active components 

from peloids and coal and create drugs based on them for their 

independent use. The prerequisites for such a solution are 

numerous studies on the composition of the peloid and coal and 

their biological activity, revealing the role of HA as a key factor 

of therapeutic action. The lack of data in information sources 

about the identification of humic substances (HS) of peloids and 

coal for redox processes determines the relevance and novelty of 

this study.  

Purpose 

 

The purpose of the project is to develop scientific and technical 

solutions for the production and use of humic peloid preparations 

with high antioxidant and ecological and economic efficiency 

from sludge sulfide low-mineralized mud of the Tuzkol deposit 

and coals of the Kiyakty deposit. 

Objectives 1. Develop methods of synthesis, determine the content and 

identify humic substances (fulvic, hymatomelanic, humic acids) of 

low-mineralized silt sulphide mud (peloids) from the Tuzkol 

deposit and coal from the Kiyakty deposit.  Develop a methodology 

and determine the degree of oxidation of humic substances in 

peloids and coal. 

2. Determine the elemental composition and structural 

characteristics of the components of humic substances in peloids 

and coal. 

3. Determine the structural characteristics of the components 

of humic substances in peloids and coal by IRS, NMR, and EPR. 

4. Determine the antioxidant properties of humic substances 

in low-mineralized silt sulphide mud and coal by the amperometric 

method. Determine the total content of antioxidants in the series of 

humic substances of peloids at a concentration of 1.0 wt.%. 

5. Assessment of the bioavailability of individual fractions of 

humic substances of low-mineralized silt sulphide mud and coal 

using model experiments and determine the degree of dialysis of 

humic substances in peloids and coal at various pH values of the 

medium. 

6. Establish the regularities of changes in the degree of 

dialysis of humic substances of peloid and coal from the pH values 

of the medium. Calculate the rate of change in the content of 

antioxidants at various concentrations of the fraction of humic 



substances of peloids and coal. 

Expected and achieved 

results 

 

Methods of synthesis will be developed, the content and 

identification of humic substances (fulvic, hymato-melanic, humic 

acids) of low-mineralized silt sulphide mud (peloids) from the 

Tuzkol deposit and coal from the Kiyakty deposit will be 

developed. A methodology to determine the degree of oxidation 

of humic substances in peloids and coal will be developed. The 

elemental composition and structural characteristics of the 

components of humic substances in peloids and coal will be 

determined.  The structural characteristics of the components of 

humic substances of peloids and coal will be determined by IRS, 

NMR, EPR. The antioxidant properties of humic substances of 

low-mineralized silt sulphide mud and coal will be determined by 

the amperometric method. The total content of antioxidants in the 

series of humic substances of peloids and coal at a concentration 

of 1.0 wt.% will be determined. The bioavailability of individual 

fractions of humic substances of low-mineralized silt sulphide 

mud and coal will be evaluated on model experiments and the 

degree of dialysis of humic substances in peloids and coal will be 

determined at different pH values of the medium. Regularities of 

changes in the degree of dialysis of humic substances in peloid 

and coal from the pH values of the medium will be established. 

The rates of change in the content of antioxidants at various 

concentrations of the fraction of humic substances of peloids and 

coal will be calculated. 
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