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Relevance:

The production of ferroalloys generates a large number of by-products: slag, precipitation of
small fractions of ore raw materials and finished products (ferroalloys), sludge, dust and a number of
other materials. Their utilization and processing allow to reduce the consumption of initial minerals,
thus increasing the efficiency of the main production and reducing environmental pollution. The
greatest environmental risks are represented by technogenic wastes of ferroalloy metallurgical
industry, which are finely dispersed formations in the form of dusts and sludges of various types of
production. One of the main methods of enlargement of powdery substances is briquetting as a
process that requires energy inputs only for giving a certain shape to briquettes and their compaction
and does not require heat energy inputs for agglomeration. Briquetting is the cheapest and most
compact way of pelletizing various dusty materials, so it becomes economically feasible to pelletize
industrial waste by briquetting on presses.

The project purpose:
Creation of a new technology for production of ferrosilicon briquettes from highly dispersed
dust of ferroalloy production using a new complex binder material.

Expected and achieved results:

According to the results of the project realization there will be:

-a new composition of briquetted ferrosilicon will be obtained;

- a new technology for obtaining durable briquettes from dust has been developed;

- the mechanism of interaction of highly dispersed dust of ferroalloy production with a new
complex binding material was determined.

For 2023 - Work was carried out on the feasibility of feasible development of ferroalloys in
the RoK while obtaining a conditioned product from ferroalloy dust.

The main trends in the development of ferroalloy production in the world production were
identified. The data on binder compositions and their chemical properties are revealed.

Ferrosilicon (FeSi) is used in the steel industry and as a modifier added to the melting process,
as a deoxidizer and melting stuff in the production of steel and cast iron.

Information analysis shows that at the stage of ferroalloys production a large amount of waste
from highly dispersed ferroalloy dust and a number of other materials is generated. Their utilization
and recycling allow to reduce the consumption of the main raw materials, as well as to increase
production efficiency and reduce environmental pollution.

However, the scale of utilization of ferroalloy production waste is relatively small. Recycling
and reuse of waste as secondary resources is currently relevant.

The conducted information analysis has shown that the ways of waste utilization in the
smelting of ferroalloys at the plant remain insufficiently studied. Briquetting is an attractive way of
their recycling. Briquettes introduced into furnaces must have certain mechanical and chemical
properties. However, there is no standard to determine the suitability of briquettes used in the smelting
process. And there is no optimum binder material, for utilizing the waste. Thus, using different
binders, it is possible to find a method of briquetting of ferroalloy wastes, including highly dispersed
dust, which allows to obtain strong briquettes and increase the degree of assimilation of alloying
elements in their subsequent use.

Work was carried out on sample dust briquettes of ferrosilicon with 0-3 mm grain fraction
based on liquid glass addition. Ferrosilicon production is an energy intensive process involving high
consumption of electricity and raw materials such as ore, quartz (quartzite), fluxes and reducing
agents such as coke, coal and biomass. Ferrosilicon production also produces residues which are by-
products such as filter powders (silica fume), sludge from scrubber and slag from smelting process.
Briquetting and pelletizing are also a convenient and economical way to utilize ferrosilicon dust. And
the high pressing force results in briquettes that are strong, no crumbling, published a journal article
from the CQAES database.



1 article was published in the journal with CiteScore percentile in Scopus database 35.

1 patent of the Republic of Kazakhstan for a utility model was obtained.

For 2024 - Work has been done to investigate the use of different components as binder.

One of the key issues arising in briquetting is the proper selection of the binder. The binder
must provide a certain amount of ductility to form the briquette, mechanical strength after appropriate
processing (e.g. drying) and must not change the chemical composition of the briquette too much, so
that the briquette composition complies with the All-Union State Standard for the ferroalloy in
question.

A considerable amount of work has been devoted to the search for a binder and development
of charge composition for briquetting on the basis of VP.

The optimal binder composition was selected on the basis of mechanical and chemical
properties of the obtained briquettes. The optimal composition of the conditioned product was
determined.

A complex composition of liquid glass and bentonite clay is proposed as a binder. Various
ratios of these additives were investigated. The probable mechanism of hardening is enveloping
(cladding) of dispersed dust particles with clay and their good adhesive bonding in the medium of
liquid glass.

A preliminary process flow chart was obtained - laboratory studies were conducted to evaluate
the influence of composition and structure of briquettes from highly dispersed dust of ferroalloy
production.

1 article was published in a journal from CQAES database.

1 article was published in a journal with CiteScore percentile in Scopus database 35.

1 patent of the Republic of Kazakhstan for a utility model was obtained.

Figure 1 - Sample 4
a - before testing; b - after testing
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Figure 2 -- Microstructure of briquettes
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Information for potential users:

The obtained results are the basis for more detailed studies on the development of modes of
pressing and drying from the VP of Kazakhstan content for the production of a conditioned product.
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