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Report The main objective of this project is to develop an 

environmentally friendly technology by optimizing 

metallothermic FeTi production conditions and to determine the 

production parameters of synthetic rutile by carbothermic 

method and to obtain high purity TiO2 by a following 

hydrometallurgical method. 

The core objective of this project is to harness the potential of 

domestic ilmenite concentrates through the implementation of 

sustainable and energy-efficient methods. Ilmenite, a rich source 

of titanium, presents an opportunity for environmentally 

responsible utilization. In pursuit of this goal, we have devised a 

multi-faceted approach that combines metallothermic and 

carbothermic techniques, supplemented by a hydrometallurgical 

enrichment process. The ultimate aim is to produce valuable 

titanium-containing products, including Ferrotitanium (FeTi), 

synthetic rutile, and high-purity titanium dioxide (TiO2). 

One of the standout features of this project is the utilization of 

metallothermic processes to produce FeTi, a critical alloy with 

diverse applications in the steel industry, aerospace, automotive, 

and more. The method chosen requires remarkably low energy 

input and boasts near-zero direct emissions, exemplifying the 

environmentally conscious ethos of this research. 

The carbothermic approach is equally noteworthy. It is 

employed to extract synthetic rutile from domestic ilmenite 

concentrates, a vital step in obtaining high-purity titanium. By 

removing impurities, including iron, and optimizing the 

carbothermic process parameters, we aim to produce a synthetic 

rutile of exceptional quality. 

The project's third component is dedicated to the 

hydrometallurgical enrichment of synthetic rutile, ensuring the 

highest degree of purity for the resultant titanium dioxide (TiO2). 

This phase underlines our commitment to the entire lifecycle of 

materials, from extraction and production to refinement and 

application. 

Purpose The main objective of this project is to develop an 

environmentally friendly technology by optimizing 

metallothermic FeTi production conditions and to determine the 

production parameters of synthetic rutile by carbothermic 

method and to obtain high purity TiO2 by a following 

hydrometallurgical method. 

Expected results It will be published: - not less than 3 (three) articles and/or 

reviews in peer-reviewed scientific journals indexed in the 

Science Citation Index Expanded of the Web of Science database 

and/or having a percentile by CiteScore in the Scopus database 

of not less than 50 (fifty), and not less than 1 (one) patent for an 

invention (including a positive decision thereon), and not less 

than 2 (two) articles or reviews in a peer-reviewed foreign or 

domestic journal recommended by KOKNVO. 



One of the articles must have a category – multidisciplinary (of 

multidisciplinary or interdisciplinary practical application) on the 

tasks of enterprises from the real sector of the economy of 

Kazakhstan, and the results of the project must also include 

design and engineering documentation prepared in accordance 

with the Unified System for Design Documentation (hereinafter 

– ESKD). 

For domestic journals from List 1 of KOKNVO, not 

belonging to the multidisciplinary category, the journals from 

Lists 1 and 2 of KOKNVO, which are indexed in two or more 

categories, are counted. 

- or not less than 2 (two) articles and/or reviews in peer-

reviewed scientific journals indexed in the Science Citation 

Index Expanded and included in the 1 (first) and/or 2 (second) 

quartile by impact factor in the Web of Science database and/or 

having a percentile by CiteScore in the Scopus database of not 

less than 65 (sixty-five), and not less than 2 (two) articles or 

reviews in a peer-reviewed foreign or domestic journal 

recommended by KOKNVO. 

One of the articles must have a category – multidisciplinary 

(of multidisciplinary or interdisciplinary practical application) on 

the tasks of enterprises from the real sector of the economy of 

Kazakhstan, and the results of the project must also include 

design and engineering documentation prepared in accordance 

with ESKD. 

For domestic journals from List 1 of KOKNVO, not 

belonging to the multidisciplinary category, the journals from 

Lists 1 and 2 of KOKNVO, which are indexed in two or more 

categories, are counted. 

- or not less than 1 (one) article or review in a peer-reviewed 

scientific journal indexed in the Science Citation Index 

Expanded and included in the 1 (first) quartile by impact factor 

in the Web of Science database and/or having a percentile by 

CiteScore in the Scopus database of not less than 80 (eighty), and 

not less than 1 (one) patent for an invention and/or utility model 

(including a positive decision thereon), and not less than 1 (one) 

article or review in a peer-reviewed foreign or domestic journal 

recommended by KOKNVO. 

One of the articles must have a category – multidisciplinary 

(of multidisciplinary or interdisciplinary practical application) on 

the tasks of enterprises from the real sector of the economy of 

Kazakhstan, and the results of the project must also include 

design and engineering documentation prepared in accordance 

with ESKD. 

For domestic journals from List 1 of KOKNVO, not 

belonging to the multidisciplinary category, the journals from 

Lists 1 and 2 of KOKNVO, which are indexed in two or more 

categories, are counted. 
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