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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 significant 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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Kopposusira Te3iM/i 3JIeKTP TOFbIH OTKI3Iilll YHTAKTHI OpHKETTEeY

Anjgarma. Makanana )orapsl KOMIpTeKTi (heppOoXpOMIbI YCaKTay Ke3iH/Ie acIUpaIisuIbK KOHBIPFBUIAD YCTAUTBIH ANCHEPCTI METaUI MIAHbIHAH OPHKETTEep XKacay
GOiiBIHIIA 3epTXaHAJbBIK )KOHE OHEPKACIITIK ChIHAKTAP/bIH HOTHKEIEp] KopceTiireH. ¥ cakray skoHe (pakiusiiay OOWBIHIIA TEXHOJIOTHSUIBIK orepanusuap oenrini 6ip
MeJIIIepe OTPSATAp MEH JUCIePCTi METall IIaHbIHBIH Maiiaa 60omysIMeH Karap sxypeai. COHFBICHI yCaKTay-CyphINTay KeIIeHIHIH KypaMbliHa KipeTiH KYpFaK acruparms
KyieciMeH ycranazpl. Kasipri yakpirra Akte6e (heppoKOphITIa 3aybIThIHAA AUCIEPCTI METAILT IaH HEMeCe KOPPO3HsFa TO3IMII SIEKTpP OTKI3rill YHTAK OaIKbITY JKOJIbI-
MEH K9JIere yKapaTblia/ibl. 3aybITTa KOIIAHBUIATBIH 9/IICTIH HETi3ri )KOHEe MaHbI3Abl KeMIITiri-0aikpITy MPOIECIH/IEe MEIIKe )KOHE MEIITIH ©31HeH IaHCOPFBIIIKA THEY Ke-
3iH/1e KOPPO3HsIFa TO3IMI JIEKTP OTKI3TiII YHTaFBIHBIH MEXaHHKAIIBIK IIBIFBIHAAPBIHBIH J)KOFApHI yiieci. BamKpITy Ke3iHie Koppo3HsFa TO3IMI1 JIEKTP OTKI3TIII YHTaFbIHBIH
JKOFaITYbIH a3aiiTy MaKcaTbIHIa OpUKETTep/IiH OCPIKTIriH apTThIpyFa HEri3AeireH OipHele TOCIMEH OpHKETTeyIiH HyCKalapbl MEH IICIIM/IEPi erKeH-TerKe i 3epTTel .
TyHABIPY PELENTYpachlH aHBIKTAyFa MYMKIHIIK OepeTiH 3epTXaHalbIK 3epTTeyiaep skyprisinmi. Hotmkenepi Ooiibinira Kopposusira Te3iM/i 371€KTp OTKi3rill yHTaKTaH
JKacaFaH OpPUKETTEP/AiH OHEPKACINTIK MAPTHSCHIH XKacay YIIiH OIS TAHIa/bl.

Tyuiinoi co30ep: kopposusza me3imMoi IneKmp emKizeiul YHmax, Xpom wnuHeIb YHmagsl, Xpom KeHi, Oaunanblcmulpolid, 6puUKemmey, 1UsHO, CYUbIK UIbIHBL.

BaneTnponaHne KOpp03l/IOHHOCTOﬁKOFO 3JIEKTPOIIPOBOJHOI0 MMOPOIIIKA

AHHOTaNHs. B cTaThe U3I0XKEHBI Pe3yIIbTaThl Ja00PATOPHBIX U IPOMBIIIICHHBIX HCIIBITAHNH [0 H3TOTOBICHHIO OPUKETOB U3 JUCTICPCHON METAIUTNYECKOM ITBLIH, YIIaB-
JIMBaeMOM acITMPaIlIOHHBIMH yCTaHOBKaMH BO BpeMsI IPOOJIEHHs BRICOKOYIIIEPOAUCTOro (heppoxpoma. TexHOIOrHYecKne oneparuy 1o JpoOiaeHuIo U GpaKIMOHHPOBAHHIO
COIPOBOXK/IAIOTCS 00pa30BaHUEM OIPE/ICIICHHOTO KOJIIMYECTBA OTCEBOB M JMCICPCHON METauTHYecKoil mbutn. TlocienHss ynaBIMBaeTCsl CUCTEMOW CyXOi acmupanuH,
BXOJUSIIICH B COCTaB APOOMIBHO-COPTUPOBOYHOrO KoMIUIekca. Ha Texkymmii MOMEHT AMCIepCHAas METaInuecKas MbUIb WM TaK HA3bIBAEMBIIl MOPOLIOK KOPPO3HOHHO-
CTONKHIT SJIEKTPONIPOBOIHON HAa AKTIOOMHCKOM 3aBozie (heppOCIIaBOB YTHIIH3UPYETCs ITyTeM reperuiaBa. OCHOBHBIM M CyIIECTBEHHBIM HEIOCTATKOM IPUMEHSIEMOTO Ha
3aBOJIe CrI0co0a ABIISETCS BHICOKAS JIONS MEXaHUYECKHUX MOTEpPh MOPOIIKAa KOPPO3HOHHOCTORKOTO AIEKTPOIPOBOJHOTO MPH 3arpy3Ke B 1edb H COOCTBEHHO MBUICYHOC U3
camoit eun B mporecce neperuiaBa. C 1ebl0 yMEHbIICHHS IOTEPh MOPOIIKa KOPPO3UOHHOCTOMKOIO 2JIEKTPOIPOBOAHOIO BO BpeMsl IeperuiaBa ObLUIN JeTaabHO N3yUeHbI
BapHUAHTHI U PEIICHHs] OPHUKETHPOBAHMS HECKOIBKUMHU CIIOCOOaMH, OCHOBAaHHBIMH HA YBEINUCHHU NMPOYHOCTH OpuKeToB. [IpoBeeHb! 1aO0PAaTOPHbIC HCIIBITAHMUS, TI03BO-
JIMBIIHE ONPEEUTh PELENTypy OKycKoBanus. [1o pesynsraram BeIOpaH BapHaHT ISl HAPAOOTKHM MPOMBIIUICHHOMN MapTHH OPUKETOB U3 MOPOIIKA KOPPO3HOHHOCTOMKOTO

OJICKTPOIIPOBOIHOIO.

Knrwueswvle cnosa: nopouwok KopposuoHHOCMOUKULL 91eKMPONPOBOOHOU, XPOMUNUHENbHBIU NOPOUWOK, XPOMOBAsL pyod, CesA3yioujee, OPUKEMUpOSanue, TUeHO, JHCUOKOe
cmekKiio.

Introduction aspiration dust from crushing of HFC, the annual volume of its

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
Kecme 1
KTY ¢ppaxyuanvix Kypamol
Taonuuya 1

Dpaxyuonnwiii cocmae [IKI

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 effective utilization of

formation at two ferroalloy plants (Aktobe and Aksu) is about
4500 tons.

Alluvial processing of CRP by remelting is associated with
significant 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 different inert
materials. In the first case poor dust of bag filters of gas puri-
fiers 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
Kecme 2
Bbpukemmepoin, 60oniny depikmiziniy Hamusiceci
Tabnuua 2
Pezynvmam npounocmu 6puKemos Ha packos

No._ of . Binder Binder
mix Materials type consump-
variant 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

9 CRP + CSP-01 LG 6
(80/20)

10 CRP + CSP-01 LG 3
(80/20)

11 CRP + RH-2 (80/20) Ligno 3

12 CRP + RH-2 (80/20) Ligno

13 CRP + CSP-01 Ligno 3
(80/20)

14 CRP + CSP-01 Ligno 4
(80/20)

15 CRP + RH-2 (80/20) | LG/ Ligno

16 CRP + RH-2 (80/20) | LG/ Ligno 4

17 CRP + CSP-01 L‘G + 33
(80/20) Ligno

18 CRP + CSP-01 L‘G + 44
(80/20) Ligno

*— consumption LG 3%: consumption Ligno 3%

The introduction of inert fillers 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 effect 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 cm?). The obtained briquettes were subjected
to forced drying at a temperature of 120°C for 3 hours. At the
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end of drying, the briquette splitting strength was measured
[3-4].

It should be noted that when briquetting mixtures on pure
CRP (variants Nel-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 figure 1.

E——

Figure 1. Appearance of briquettes.
Cyper 1. BpukerTepiH cbIPTKbI TYPi.
Puc. 1. BHeminuii Bug 0puKeToB.

The introduction of inert fillers 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 fillers had a pos-
itive effect (mixtures Nel1-18). 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 affects 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 x 120 x 90 mm. The briquettes were
sufficiently 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
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Table 3

The result of the splitting strength of briquettes
Kecme 3

bpuxemmepodin 6oniny depikmizinin Hamuiceci
Tabnuua 3

Pezynomam npounocmu 6puKemos Ha packoin

Ns;l:igﬁltix Composition Binder, % },)1’ fM olding Rasvtvresll:gttltll,ng a?tzi}t(:lr;%nsgtrlezntig f’lé,
Ligno | LG | 7 | ToreekN oo briquette | 3h, kes/briquette
11 | CRP-RH-2 (80:20) 3 0o | s 35 318
12 | CRP-RH-2 (80:20) 4 0o | s 38 388
13 | CRP+CSP-01 (80:20) 3 0o | s 34 297
14 | CRP+CSP-01 (8020 4 0o | s “ 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 |CrRP+CSP-01 (8020)| 3 3 | 4 26 149
18 | CRP+CSP-01(8020) | 4 4 | 4 31 354

mixing, the mixer was turned off and water was poured in to  drops during transportation to the smelting furnace with mini-
moisten the mixture. After pouring water again closed the lid  mal formation of fines.

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.

el

Figure 3. Appearance of dried and packaged briquettes:
a) briquettes after drying; b) briquettes after packing
in big bags.

Cyper 3. KenTipisiren :xdoHe opajiraH OpuKkeTTepaiH
CBIPTKBI TYPI:

a) Kenmipyoen Keitinzi opuxemmep; 06) oOuz-032Ke opayoan
Keilinei opuxem.

Figure 2. Foundry mixer. Puc. 3. BHemiHuii BUJ BBICYLIEHHBIX U YIIAKOBAHHBIX
Cyper 2. Ky10 apaJjiacTbIPFbILI. OpuKeTOB:
Puc. 2. CmecuTesb JUTEHHBIN. a) opukemul nocie cywiku; 6) Opuxemsl nocne ynakoeKu
6 buz-032u.
Raw briquettes (brick-shaped) after molding were trans-
ferred into special pallets, then the pallets were placed on Table 4
technological carts and rolled into a tunnel kiln for drying. Strength of briquettes after drying at 150 °C
Drying of briquettes in the oven was carried out at a tem- for 5 hours
perature of 150 °C for 16 hours. The appearance of dried Kecme 4
briquettes is shown in Figure 3a. For convenience of further 5 cazam bouvr 150 °C memnepamypada Kenmipzennen
processing (remelting), taking into account the geometric di- Keillin Opuxemmepoin depikmizi
mensions of the necks of the feed pockets of furnace No.39, Taonuuya 4
the briquettes were broken into several pieces and packed Ilpounocme dpurxemos nocie cywku npu 150 °C
into big bags (Fig. 3b) for transportation to the melting sec- 6 meueHue 5 uacoe
tion of the shop [9-10].
Mix composition Ligno, % Strength, kg/cm?
Results 293,67
The obtained strength values of dried briquettes are suf- CRP+CSP-01 :
ficient for metallurgical processing (Table 4). As practice (80:20) 4 276,34
shows, such briquettes can withstand multiple overspills and 281,12
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Conclusions addition of CSP-01. The obtained briquettes fully meet the

The technology of CRP briquetting has been worked out on  needs of production in terms of their qualitative characteristics.
an industrial scale. It was determined that the optimal type of  Solving the issue of reducing the geometric dimensions of bri-
binder material is Ligno polymer binder with a consumption of  quettes produced on a hydraulic press in the vacuum-thermal
4% (dry) at a mixture moisture content of no more than 5%.  department of melting shop No. 1 will allow them to be fed into
Briquettes, without visible microcracks, are obtained with the  the melting furnace without an additional crushing procedure.
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