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BRIQUETTING OF CORROSION-RESISTANT 
ELECTRICALLY CONDUCTIVE POWDER

Abstract. The article presents the results of laboratory and industrial tests on the production of briquettes from dispersed metal dust, captured by aspiration units 
during the crushing of high-carbon ferrochrome. Technological operations on crushing and fractionation are accompanied by formation of a certain amount of siftings 
and dispersed metal dust. The latter is captured by the dry aspiration system included in the crushing and screening complex. At the moment, dispersed metal dust or 
so-called corrosion-resistant electrically conductive powder at the Aktobe Ferroalloy Plant is utilized by remelting. The main and signifi cant disadvantage of the method 
used at the plant is a high proportion of mechanical losses of corrosion-resistant electrically conductive powder during loading into the furnace and dust removal from 
the furnace itself in the remelting process. In order to reduce losses of corrosion-resistant electrically conductive powder during remelting, we have studied in detail 
the options and solutions of briquetting by several methods based on increasing the strength of briquettes. Laboratory tests were carried out, which made it possible to 
determine the agglomeration recipe. According to the results of which a variant was selected for production of industrial batch of briquettes from corrosion-resistant 
electrically conductive powder.
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Коррозияға төзімді электр тоғын өткізгіш ұнтақты брикеттеу
Аңдатпа. Мақалада жоғары көміртекті феррохромды ұсақтау кезінде аспирациялық қондырғылар ұстайтын дисперсті металл шаңынан брикеттер жасау 

бойынша зертханалық және өнеркәсіптік сынақтардың нәтижелері көрсетілген. Ұсақтау және фракциялау бойынша технологиялық операциялар белгілі бір 
мөлшерде отрядтар мен дисперсті металл шаңының пайда болуымен қатар жүреді. Соңғысы ұсақтау-сұрыптау кешенінің құрамына кіретін құрғақ аспирация 
жүйесімен ұсталады. Қазіргі уақытта Ақтөбе ферроқорытпа зауытында дисперсті металл шаң немесе коррозияға төзімді электр өткізгіш ұнтақ балқыту жолы-
мен кәдеге жаратылады. Зауытта қолданылатын әдістің негізгі және маңызды кемшілігі-балқыту процесінде пешке және пештің өзінен шаңсорғышқа тиеу ке-
зінде коррозияға төзімді электр өткізгіш ұнтағының механикалық шығындарының жоғары үлесі. Балқыту кезінде коррозияға төзімді электр өткізгіш ұнтағының 
жоғалуын азайту мақсатында брикеттердің беріктігін арттыруға негізделген бірнеше тәсілмен брикеттеудің нұсқалары мен шешімдері егжей-тегжейлі зерттелді. 
Тұндыру рецептурасын анықтауға мүмкіндік беретін зертханалық зерттеулер жүргізілді. Нәтижелері бойынша Коррозияға төзімді электр өткізгіш ұнтақтан 
жасалған брикеттердің өнеркәсіптік партиясын жасау үшін опция таңдалды.

Түйінді сөздер: коррозияға төзімді электр өткізгіш ұнтақ, хром шпинель ұнтағы, хром  кені, байланыстырғыш, брикеттеу, лигно, сұйық шыны.

Брикетирование коррозионностойкого электропроводного порошка
Аннотация. В статье изложены результаты лабораторных и промышленных испытаний по изготовлению брикетов из дисперсной металлической пыли, улав-

ливаемой аспирационными установками во время дробления высокоуглеродистого феррохрома. Технологические операции по дроблению и фракционированию 
сопровождаются образованием определенного количества отсевов и дисперсной металлической пыли. Последняя улавливается системой сухой аспирации, 
входящей в состав дробильно-сортировочного комплекса. На текущий момент дисперсная металлическая пыль или так называемый порошок коррозионно-
стойкий электропроводной на Актюбинском заводе ферросплавов утилизируется путем переплава. Основным и существенным недостатком применяемого на 
заводе способа является высокая доля механических потерь порошка коррозионностойкого электропроводного при загрузке в печь и собственно пылеунос из 
самой печи в процессе переплава. С целью уменьшения потерь порошка коррозионностойкого электропроводного во время переплава были детально изучены 
варианты и решения брикетирования несколькими способами, основанными на увеличении прочности брикетов. Проведены лабораторные испытания, позво-
лившие определить рецептуру окускования. По результатам выбран вариант для наработки промышленной партии брикетов из порошка коррозионностойкого 
электропроводного.

Ключевые слова: порошок коррозионностойкий электропроводной, хромшпинельный порошок, хромовая руда, связующее, брикетирование, лигно, жидкое 
стекло.

Introduction
Corrosion-resistant electrically conductive powder (CRP) 

is dusty waste from crushing and fractionation of high-carbon 
ferrochrome (HFC), with a size class of 1 mm or less. More 
than 96% of the material is a powder with a grain size of less 
than 0.071 mm (Table 1).

Table 1 
Fractional composition of CRP

Кесте 1
КТҰ фракциялық құрамы

Таблица 1
Фракционный состав ПКЭ

Fraction, mm Content, %
+0,2 0,07

-0,2  – 0 ,16 0,14
-0,16 – 0,125 0,31
-0,125 – 0,071 2,75

-0,071 96,73

Processing of this dust into marketable products is an urgent 
task of involvement in metallurgical processing of technogen-
ic raw materials. An open issue is the eff ective utilization of 

aspiration dust from crushing of HFC, the annual volume of its 
formation at two ferroalloy plants (Aktobe and Aksu) is about 
4500 tons. 

Alluvial processing of CRP by remelting is associated with 
signifi cant mechanical losses during loading into the furnace, 
oxidation and dust carryover into the gas cleaning system. 
According to estimates, the losses amount to 15-20% of the 
total annual volume of CRP formation. Taking this into ac-
count, there is a need to minimize or exclude such losses by 
rational methods of their recycling. One of quite simple and 
widespread ways of dispersed materials utilization is briquet-
ting by semi-dry pressing method and further remelting of the 
obtained briquettes [1-2].

Methods
The laboratory of metallurgy determined the optimal com-

position of the mixture for briquette formation, as well as 
selected the type and amount of binder material. Two mate-
rials were determined as a binder: sodium liquid glass (LG) 
produced by the Aktobe Ferroalloy Plant and Ligno polymer 
binder. Due to poor adhesion associated with low wettability 
CRP were selected variants of mixtures using diff erent inert 
materials. In the fi rst case poor dust of bag fi lters of gas puri-
fi ers of smelting shop No.1, chrome-spinel powder (CSP-01), 
in the second case chrome ore of RH-2 grade, which is univer-
sally used in all smelting shops of the Aktobe Ferroalloy Plant, 
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was used. Further all variants of mixtures for briquetting were 
summarized in Table 2.

Table 2 
The result of the splitting strength of briquettes

Кесте 2
Брикеттердің бөліну беріктігінің нәтижесі

Таблица 2
Результат прочности брикетов на раскол

No. of 
mix 

variant
Materials Binder 

type

Binder 
consump-

tion, %
1 CRP LG 6
2 CRP LG 8
3 CRP Ligno 3
4 CRP Ligno 4
5 CRP LG / Ligno 3:3*
6 CRP LG / Ligno 4:4
7 CRP + RH-2  (80/20) LG 6
8 CRP + RH-2  (80/20) LG 8
9 CRP + CSP-01 

(80/20)
LG 6

10 CRP + CSP-01 
(80/20)

LG 8

11 CRP + RH-2  (80/20) Ligno 3
12 CRP + RH-2  (80/20) Ligno 4
13 CRP + CSP-01 

(80/20)
Ligno 3

14 CRP + CSP-01 
(80/20)

Ligno 4

15 CRP + RH-2  (80/20) LG / Ligno 3
16 CRP + RH-2  (80/20) LG / Ligno 4
17 CRP + CSP-01 

(80/20)
LG + 
Ligno 3:3

18 CRP + CSP-01 
(80/20)

LG + 
Ligno 4:4

*– consumption LG 3%: consumption Ligno 3%

The introduction of inert fi llers in the form of CSP-01 and 
ore did not lead to an increase in particle cohesion during the 
briquetting process for the variants where liquid glass was 
used as a binder. At the same time, a positive eff ect was ob-
tained in the variants where Ligno was used.   After dosing the 
components of the charge according to table 3, dry mixing was 
carried out in a mixer until the mixture was completely aver-
aged. The resulting mixture was then moistened and continued 
mixing until a homogeneous consistency was obtained. Mois-
ture was varied between 3-5% of the weight of dry material. 
The prepared mixture was poured into a mold (d channel – 30 
mm) and briquetted on a press model IP-1000-1 with a com-
pression force of 30 kN per briquette (with a calculated force 
of 425 kg per 1 cm2). The obtained briquettes were subjected 
to forced drying at a temperature of 120°C for 3 hours. At the 

end of drying, the briquette splitting strength was measured 
[3-4]. 

It should be noted that when briquetting mixtures on pure 
CRP (variants №1-6), regardless of the type of binder had ex-
tremely low raw strength and easily destroyed. Increasing the 
compression force led to the appearance of deep transverse 
cracks and breaks, indicating over compression. This is clearly 
demonstrated in fi gure 1.

Figure 1. Appearance of briquettes.
Сурет 1. Брикеттердің сыртқы түрі.

Рис. 1. Внешний вид брикетов.

The introduction of inert fi llers in the form of CSP-01 and 
RH-2 did not lead to the stabilization of the briquetting process 
for the variants where liquid glass was used (mixture #7-10). 
In the remaining variants the addition of inert fi llers had a pos-
itive eff ect (mixtures №11-18). The results of measurements 
of strength characteristics (for the obtained) briquettes for the 
variants of mixtures are given in table 3.

According to Table 3, briquettes of almost all variants have 
high mechanical strength, with the required 150 kg/briquette 
for briquetted chromium raw material (according to TR 03-
31-2021 «Production of briquettes from chromium concen-
trate»). However, attention should be paid to briquettes with 
maximum raw strength values, because the higher the raw bri-
quette strength values, the higher the dry briquette strength. 
For carrying out pilot tests, it is necessary to choose variants 
of mixtures with maximum strength indices, as the briquetting 
equipment of Aktobe Ferroalloy Plant provides for a high pro-
portion of mechanical impact on the raw briquettes (screen-
ing, manual laying of raw briquettes). Mixtures No.2 and No.4 
with a combination of CRP, CSP or chrome ore using Ligno 
polymer binder meet these conditions [5].

We tested only the mixture based on CRP and CSP-01 in 
the amount of 30-50 kg, because the experiments on the roller 
press showed that coarse-grained ore negatively aff ects the bri-
quette forming. The ready mixture was poured onto the mold-
ing plate of the press with the pressed briquette in the form of a 
brick with the size of 250 × 120 × 90 mm. The briquettes were 
suffi  ciently strong in the raw form without microcracks and 
delaminations [7-8].

The industrial batch of briquettes was produced according 
to the following methodology. First, CRP, CSP-01 and bind-
er were weighed separately using platform scales. Then the 
weighed materials were poured into the casting mixer (Fig. 
2) and its lid was closed to prevent dusting. Then the electric 
drive was switched on and dry mixing of the mixture compo-
nents was carried out for 5 minutes. Upon completion of dry 

Металлургия
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mixing, the mixer was turned off and water was poured in to 
moisten the mixture. After pouring water again closed the lid 
of the mixer and re-mixed the moistened mass for 5-7 minutes. 
The amount of materials for one mixing was: CRP – 400 kg, 
CSP-01 – 100 kg, ligno – 20 kg and water 25 liters.

Figure 2. Foundry mixer.
Сурет 2. Құю араластырғыш. 
Рис. 2. Смеситель литейный. 

Raw briquettes (brick-shaped) after molding were trans-
ferred into special pallets, then the pallets were placed on 
technological carts and rolled into a tunnel kiln for drying. 
Drying of briquettes in the oven was carried out at a tem-
perature of 150 °C for 16 hours. The appearance of dried 
briquettes is shown in Figure 3a. For convenience of further 
processing (remelting), taking into account the geometric di-
mensions of the necks of the feed pockets of furnace No.39, 
the briquettes were broken into several pieces and packed 
into big bags (Fig. 3b) for transportation to the melting sec-
tion of the shop [9-10].

Results
The obtained strength values of dried briquettes are suf-

ficient for metallurgical processing (Table 4). As practice 
shows, such briquettes can withstand multiple overspills and 

Table 3 
The result of the splitting strength of briquettes

Кесте 3
Брикеттердің бөліну беріктігінің нәтижесі

Таблица 3
Результат прочности брикетов на раскол

No. of mix 
variant Composition

Binder, % W, 
%

Molding 
force, kN

Raw splitting 
strength, 

kgs/ briquette

Splitting strength 
after drying 120 °С, 

3h, kgs/briquetteLigno LG
11 CRP-RH-2 (80:20) 3 0 5

30

35 318
12 CRP-RH-2 (80:20) 4 0 5 38 388
13 CRP+CSP-01 (80:20) 3 0 5 34 297
14 CRP+CSP-01 (80:20) 4 0 5 41 505
15 CRP-RH-2  (80:20) 3 3 3 27 182
16 CRP-RH-2  (80:20) 4 4 3 32 432
17 CRP + CSP-01  (80:20) 3 3 4 26 149
18 CRP + CSP-01 (80:20) 4 4 4 31 354

drops during transportation to the smelting furnace with mini-
mal formation of fines.

                    а                                                         б
Figure 3. Appearance of dried and packaged briquettes:

a) briquettes after drying; b) briquettes after packing  
in big bags.

Сурет 3. Кептірілген және оралған брикеттердің 
сыртқы түрі:

а) кептіруден кейінгі брикеттер; б) биг-бэгке ораудан 
кейінгі брикет.

Рис. 3. Внешний вид высушенных и упакованных 
брикетов:

а) брикеты после сушки; б) брикеты после упаковки  
в биг-бэги.

Table 4 
Strength of briquettes after drying at 150 °C  

for 5 hours
Кесте 4

5 сағат бойы 150 °С температурада кептіргеннен 
кейін брикеттердің беріктігі

Таблица 4
Прочность брикетов после сушки при 150 °С  

в течение 5 часов

Mix composition Ligno, % Strength, kg/сm2

CRP+CSP-01 
(80:20) 4

293,67
276,34
281,12

Металлургия
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Conclusions
The technology of CRP briquetting has been worked out on 

an industrial scale. It was determined that the optimal type of 
binder material is Ligno polymer binder with a consumption of 
4% (dry) at a mixture moisture content of no more than 5%. 
Briquettes, without visible microcracks, are obtained with the 

addition of CSP-01. The obtained briquettes fully meet the 
needs of production in terms of their qualitative characteristics. 
Solving the issue of reducing the geometric dimensions of bri-
quettes produced on a hydraulic press in the vacuum-thermal 
department of melting shop No. 1 will allow them to be fed into 
the melting furnace without an additional crushing procedure.
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