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ANALYSIS OF METALLURGICAL ENTERPRISE FUNCTIONING CAREER

This article analyzes the main aspects of the of the Zaporizhstal metallurgical enterprise op-
eration slag processing plant. The production functions, structure, capacity of the shop are described.
The volume, structure, main production indicators of the Zaporizhstal Slag Processing Plant 2017—
2018 is analyzed. The main types and volumes of recycled process waste are presented. The expe-
diency of their use in own production is shown.
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Statement of the problem

The metallurgical industry occupies an important place in the economy of the country, being
the basic industry. Modern metallurgical enterprises are complex economic complexes with high level
of development. In recent years, due to the formation and accumulation of a significant amount of in-
dustrial waste and the need to solve environmental problems, the importance of integrated waste man-
agement has increased. One of the pressing problems of metallurgy is the problem of metallurgical
slag processing. The activity of metallurgical enterprises is accompanied by the receipt of a large
amount of iron-containing waste, much of which is still not used, stored in waste heaps, storage facili-
ties, sedimentation tanks. Such wastes include metallurgical slag. Slag is formed in the process of steel
smelting. The slag accounts for a significant portion of metallurgical waste. Slag dumps are anthropo-
genic deposits of a mixture of metal and oxide components, each of which is a valuable raw material.
Slag dumps and dumps occupy large areas and adversely affect the environment. The main way to re-
duce the damage from metallurgical slag to the environment is to remake it [1, 2, 3].

Slag dumps, located within the city, near metallurgical plants, change the landscape, negative-
ly affect the environment, worsen the environmental situation. The problem of environmental protec-
tion is one of the most important tasks of today.

Slag is a waste that is generated at high temperatures due to the physical — chemical interac-
tion of the components of the source solid materials and the gas environment. Metallurgical slag con-
tains a number of components that can be effectively reused. Slag is also used in road construction,
hydraulic engineering, construction materials production, agriculture, chemical industry, medicine and
other industries. The large amount of industrial waste having a chemical and mineralogical composi-
tion that is close to that of the extracted raw materials makes it possible to state that the use of the
waste is promising. [4,5]. One of the tasks of the development of factory waste heaps is the maximum
complete extraction of scrap metal in order to use them as recycling scrap in the metallurgical
industry.
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Analysis of recent research and publications

Modern economic development of Ukraine is accompanied by environmental problems of
anthropogenic nature. The technological processes associated with the processing of natural raw mate-
rials into industrial products are accompanied by the formation of a significant amount of waste. [6].

The use of industrial waste in the production of materials is one of the important directions in
the development of science. Not only does it solve environmental problems, but it is also economically
viable because it reduces the cost of production. The large amount of industrial waste having a chemi-
cal and mineralogical composition that is close to that of the extracted raw materials makes it possible
to state that the use of the waste is promising. Technological waste is ambiguous in composition. It
should be noted that the modern concept of waste management at metallurgical enterprises involves
the repeated use of secondary resource materials for the enterprise's own needs or beyond, provided
that they are recycled. [7, 8, 9].

Metallurgical processes take place at a considerable expense of various material and raw ma-
terial resources, which make up to 7 t / t from the extraction of ore to the receipt of finished rolling.
The specific consumption of only the main types of material resources in ferrous metallurgy is, t / t of
the product: in sinter production 1,27—1,32, in the production of iron 1,70—2,00, in the production of
steel 1,08—1,15, rolling — 1,12—1,50. At this level of production, thousands of different types of
industrial waste are generated. Thus, the specific output of sludge and dust in sintering, blast furnace,
steelmaking and rolling shops are respectively 0.07—0.16; 0.06—0.22, 0.01—0.03 and 0.03—0.07 t /
t of product. [10].

Martian sludge’s are the most highly dispersed among metallurgical sludge’s, which compli-
cates the preparation process for their utilization. The mass fraction of iron in them is 47—58%. Me-
tallurgical enterprises of Ukraine have accumulated 240 million tonnes of slag, 128 million tonnes of
which are steelmaking. The number of accumulated slag in Ukraine leads the Yenakiyevo Metallur-
gical Plant, ArcelorMittal Kryviy Rih and Zaporizhstal. Typically, blast furnace slag is separated from
the smelter. The mass fraction of iron in them is 5% in the form of queens. [11].

Goal setting

The main aspects of the operation of the slag processing plant of the metallurgical enterprise
are analyzed. Describe the production functions, structure, capacity of the shop. Analyze the volume,
structure, key performance of the slag processing plant. List the main types and volumes of recycled
process waste. Show the feasibility of using them in your own production.

Presenting main material

The slag processing plant is a structural unit of "Zaporizhstal", which organizes and provides
acceptance, unloading and storage of blast furnace, open-hearth slag of the current production and
waste of the shop's shops, granulation (discharge of liquid blast furnace slag on the granny basin) and
shipment to consumers of blast furnace the schedule. Also, the slag-processing shop performs iron ex-
traction from blast furnace slag, extraction of scrap steel and blast furnace from open-hearth slag.

The purpose of slag processing is mainly to extract metal-containing materials required for ba-
sic metallurgical production. There is an opportunity to sell recycled fractional slag to consumers for
road construction and other needs, as well as to vacate waste storage areas. This reduces the cost of
storing waste, securing the production of scrap metal and generating additional revenue from the sale
of slag, rubble, sand or other building materials.

The slag processing plant includes the granbasin section and the debris dewatering sites, the
blast furnace slag processing section, and the open-hearth slag processing section.

The section of the granbasin and the site of dehydration of granbak provides the production,
storage, dehydration of granular blast furnace slag and its delivery to consumers. Liquid blast furnace
slag enters the granbasin buckets, drains into the pool sections, loads the debris dewatering site, and
bucket debris is directed to the blast furnace processing section. At the site of dehydration, the granary
is loaded into the wagons to consumers.

The blast furnace processing department performs scrap extraction from blast furnace slag,
provides bucket bucket with liquid blast furnace slag, bucket breakout after draining on granbasin, re-
moval of slag from dead ends and its transportation and storage.
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The processing center of open-hearth slag provides extraction of steel scrap from open-hearth
slag, performs extraction of metal-containing waste, sorting of slag by fractions provides selection
from dead ends of open-hearth slag and other production wastes, dumping them into a dump.

The transportation of slag at the production sites of the workshop is mainly performed by
BelAZ brand dump trucks. Career dump trucks are distinguished by their high durability, high load
capacity and high body capacity. At the sites of processing slag cars, dump trucks transport slag from
the unloading dead ends to the places of its storage and processing. [12].

The main production indicators of the slag processing plant are the final products of slag
processing. The final products of blast furnace processing are cast iron scrap, slag fractions 0—10
mm, slag fractions 10—40 mm, slag fractions 60—150 mm, slag ordinary. Cast iron scrap is used
mainly in production, and fractional and ordinary slag for general construction works. The structure
and volumes of blast furnace processing products are presented in Tabl. 1.

Table 1. Structure and volumes of blast furnace processing products for 2016-2018

Type of recycling product Production volumes, thousand tons

2016 2017 2018
Cast iron scrap 3,505 3,641 3,088
Slag fraction 0-10 Mmm 410,557 565,315 297,248
Slag fraction10-40 mm 92,768 258,750 433,403
Slag fraction. 60-150 MM 0 0 10,169
Normal slag 245,118 103,584 111,845
Total 751,948 931,290 855,753

The final products of the processing of open-hearth slag are metal-containing waste (ISA) and
open-hearth slag 10—60 mm. which are mostly used in their own production. The structure and vo-
lumes of the open-hearth slag processing products are presented in Tabl. 2.

Table 1. Structure and volumes open-hearth slag processing products for 2016-2018

Type of recycling product Production volumes, thousand tons

2016 2017 2018
Metal waste-1 66,751 78,407 86,945
Metal waste-2 45,285 41,047 32,289
Metal waste-3 19,477 24,084 27,211
Open-hearth slag 10-60 mm 139,026 140,433 152,129
Total 270,539 283,971 298,574

Conclusions and prospects for further research

Metallurgical slag is an undesirable but also inevitable product of the activity of metallurgical
enterprises. Analyzing the above, we can conclude that the use of technological waste solves a com-
plex of issues to reduce technogenic load in the vicinity, reduce the need for primary raw materials,
reduce environmental pollution, reduce the land area of technological waste accumulation. Therefore,
the recycling of technological waste is appropriate not only economically but also from an environ-
mental point of view.

Thus, in the conditions of "Zaporizhstal", the operation of the slag processing plant allows the
application of recycling measures of technological waste of the main production, which allow to par-
tially solve the problem of shortage of iron ore and improve the environmental situation in the region.

References

[1] Plotnikov, V. V. (2012) Perspektyvy utylizatsii promyslovykh vidkhodiv u metalurhiinomu
vyrobnytstvi [Prospects for utilization of industrial waste in metallurgical production]. Visnyk




Po3nin 2. MonenoBaHHs Ta ONTHMI3allisl B TEXHOJIOT1i KOHCTPYKLIIHNX MaTtepialliB 121

Kryvorizkoho natsionalnoho universytetu — Bulletin of Kryvyi Rih National University, 3, 215—
219 [in Ukrainian].

[2] Kuatov, D. B. (2016) Pererabotka shlaka v chernoi metallurhyy putem droblenyia y yzvlechenyia
dopolnytelnoho sy 'r'ya [Slag processing in ferrous metallurgy by crushing and extraction of addi-
tional raw materials]. Nauka y tekhnyka Kazakhstana — Science and technology of Kazakhstan, 3,
88-90 [in Kazakhstan].

[3] Sereda, B. P., & Mukovska, D. Ia. (2018) Zakhody pidvyshchennia samoskydiv v umovakh karie-
ru metalurhiinoho pidpryiemstva [Measures to increase dump trucks in the career of metallurgical
enterprise]. Visnyk NTU "KhPI" — Bulletin of NTU "KPI", 23, 62—66 [in Ukrainian].

[4] Rud, V.D., Saviuk, 1.V., Samchuk, L.M., & Povstiana Yu.S. (2015) Analiz kilkosti utvorenykh
vidkhodiv mashynobuduvannia ta metalurhii na terytorii Ukrainy [Analysis of the amount of
waste generated by mechanical engineering and metallurgy in Ukraine]. Visnyk "TNTU" — Bulle-
tin of "TNTU", 3, 130—136 [in Ukrainian].

[5] Avramenko, S. Kh., & Volokh, Yu.V. (2010) Ekolohichni problemy vid nakopychennia tverdykh
promyslovykh vidkhodiv ta shliakhy vykorystannia metalurhiinykh shlakiv [Environmental prob-
lems from the accumulation of solid industrial waste and the use of metallurgical slag]. Zbirnyk
naukovykh prats Natsionalnoho hirnychoho universytetu — Proceedings of the National Mining
University, 35, 200-2016 [in Ukrainian].

[6] Fediushko, M. P. (2015) Stan promyslovykh vidkhodiv mista Mariupol ta yikh utylizatsiia [The
state of industrial waste in the city of Mariupol and their disposal]. Visnyk Ahrarnoi nauky Pry-
chornomoria — Bulletin of the Agrarian Science of the Black Se, 2, 187-195 [in Ukrainian].

[7] Sereda, B. P., & Mukovska, D. Ia. Doslidzhennia efektyvnosti roboty samoskydiv BelAZ v umo-
vakh karieru metalurhiinoho pidpryiemstva [Investigation of the efficiency of BelAZ dump trucks
in the career of metallurgical enterprise]. Perspektyvy tekhnolohii ta prylady — Technology pers-
pectives and devices, 13, 125—131 [in Ukrainian].

[8] Iehorov, K. V. (2010) Analiz vidkhodiv metalurhiinoho vyrobnytstva [Analysis of metallurgical
waste]. Spetsialna metalurhiia: vchora, sohodni, zavtra — Special Metallurgy: yesterday, today,
tomorrow, 193—196 [in Ukrainian].

[9] Naziuta, L.Iu., Smotrov, A.V., Hubanova, A.V., & Kornev, H.V. (2011) Struktura obrazovanyia y
retsyklynh tekhnolohycheskykh otkhodov na metallurhycheskykh predpryiatyiakh polnoho tsykla
[Structure of formation and recycling of technological wastes at full cycle metallurgical enterpris-
es]. Enerhotekhnolohyy y resursosberezhenye — Energy technology and resource saving, 4, 44—54
[in Ukrainian].

[10] Kotov, Yu. T. (2012) Analiz utvorennia vidkhodiv metalurhiinoho vyrobnytstva i rozrobka meto-
div yikh povtornoho vykorystannia na PAT Arselormmital Kryvyi Rih" [Analysis of generation
of metallurgical waste and development of methods of their re-use at "Arselormmital Kryvyi
Rih"]. Hirnychyi visnyk — Mountain Bulletin, 95, 232—236 [in Ukrainian].

[11] Nikolaienko, K. V., & Samoilenko, N.A. (2016) Kompleksne vykorystannia metalurhiinykh
shlakiv [Integrated use of metallurgical slag]. Zbahachennia korysnykh kopalyn — Mineral
processing, 3, 127—131. Retrieved from
https://scholar.google.com.ua/scholar?cluster=4350679822347770136&hl=ru&as_sdt=0,5. [in
Ukrainian].

[12] Sereda, B. P., & Mukovska, D.la. (2018) Optymizatsiia roboty metalurhiinoho pidpryiemstva
shliakhom analizu ekspluatatsiinykh pokaznykiv kariernykh samoskydiv [Optimization of work
of metallurgical enterprise by analysis of operational indicators of career dump trucks]. Matema-
tychne modeliuvannia — Mathematical modeling, 2, 163—169 [in Ukrainian].



122 Maremarnune mozenroBanHs Ne 2(41) 2019

AHAJII3 ®YHKIIOHYBAHHSI KAP’€EPA METAJIYPITMHOI'O MIJAIIPUEMCTBA
Cepena B.I1., MykoBcbka JI.51.

Pedepar

VY 1i#t ctaTTi MpoaHaTi30BaHO OCHOBHI acleKTH (YHKIIOHYBaHHS IEXy MIJIaKOTepepoOKH Me-
TaTypriiHOTO MiATPHEMCTBA «3anopixcTanby. Onucani BUpOOHWYI QYHKIIT, CTPYKTYypa, MOTYKHICTh
nexy. IlpoanamizoBaHo oOCST, CTPYKTYpY, OCHOBHI BUPOOHHWYI MOKAa3HUKHU LIEXY MUIAKOIEPEPOOKH
2016 - 2018 pokis. [IpencraBieHi OCHOBHI BUAM Ta 00CATH NEPEepPOOIEHUX TEXHOJOTIYHUX BiIXOJIB.
ITokazaHo MOITBHICTH X BUKOPUCTAHHS Y BIIACHOMY BHPOOHHMIITBI.

MertanypriiiHi IU1aku € HeOa)KaHUMH, alle i HEeMUHYYHMH Ha JTAHWW Yac MPOAYKTaMHU Jisiiib-
HOCTI METypPriHUX MiIIPUEMCTB. METOI0 MepepoOKH IILIaKiB, B OCHOBHOMY, € BUTAT METaJIOMICT-
KHX, HEOOXITHUX JUISI OCHOBHOTO METAITyPTiHHOTO BUPOOHHUITBA. 3’ SIBISIETHCS MOKIIUBICTD peajtizamii
nepepo0IIeHoro PpaKmiifHOTO IIJIAKy CIIOKWBaYaM /il OYIiBHUIITBA JIOPIT Ta 1HIIUX MOTPeO, a TAKOXK
JUTSL 3BITbHEHHS TUTON JUIS CKJIAJyBaHHS BiIxo/iB. Lle n1o3Boisie 3HU3UTH BUTpATH Ha 30epiraHHs Bijl-
XO/IiB, 3a0€3MeYUTH BUPOOHMIITBO BTOPMHHUM METAJIOM 1 OTpUMAaTH JOJATKOBHMH JOXiJ Bifl POy
MUKy, IepepoOICHOTO B MeOiHb, MICOK a0o iHI OymiBeNbHI MaTepianu. AHAII3YIOUN CKa3aHe BHIIE,
MOJKHA 3pOOUTH BHUCHOBKH, III0 BUKOPHUCTaHHS TEXHOJOTIYHHUX BiIXOMIB BUPIIIyE KOMILIEKC MUTaHb
0 3HM)KEHHIO TEXHOTCHHOTO HABAHTAXXCHHS HA PO3TAIIIOBaHI MOOIN3Y TEPUTOPIii, 3HUKYETHCS MOTPE-
0a y mepBUHHIA CHPOBHHI, 3MEHIIYETbCS 3a0pyIHEHHS HaBKOJIMIITHBOTO CepeOBHUIIA, CKOPOUYIOTHCS
3eMEJbHI IO HAKOMUYCHHS TEXHOJOTIYHUX BiAXOMiB. TOMY PEIUKIIIHT TEXHOJOTIYHUX BiIXOIIB €
JOLIJTBHUM HE TLIBKH 3 €KOHOMIYHOT, a 1 3 €KOJIOTIYHOT TOUKH 30DY.

Takum ynHOM B yMoBax [MAT «3amopixcTanby (yHKIIIOHYBaHHS IeXy MUIAKOIEPEPOOKH J10-
3BOJISIE 3aCTOCYBAHHS 3aXOJIiB MO PELHUKIIHTIY TEXHOJOTIYHUX BiXOIB OCHOBHOTO BHUPOOHUIITBA, SKi
JTO3BOJISIIOTH YaCTKOBO PO3B’SI3aTH MPOOIeMy AehilluTy 3aTi30pyIHOI CHPOBHHHU Ta MOKPAIIUTH €KO-
JIOTIYHY CUTYAIlif0 Yy PEerioHi.
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