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PREFACE 
ThIS report documents an envIronmental audIt conducted at the Enaklevo MetallurgIcal Plant 
bv a team of Ukralmans that were tramed bv the EnvIronmental PolIcy and Technology 
P~oJect on audIt protocol and SIte inVestIgatIon 'techniques, wIth emphasIS gIven to IdentIfying 
pollutIOn preventIon opportUnitIes The management of thIS facility has granted permiSSIon 
to conduct a bnef, on-sIte Inspection of theIr operating faCIlIty for the purpose of obtaining 
a cntical, Independent assessment of the overall operations WIth emphasis gIven to identifymg 
pollutIon preventIon opportUnitIes The purpose of thIS report IS to provide guidance to the 
facIhty in defimng technologIes that could be Implemented, resulting in better management 
of theIr wastes and pollutIOn A number of pollution preventIOn Investment opportunities that 
can be categonzed as plant modermzation projects are identified herein. It IS recommended 
that this report be shared WIth financIal lending instItutIOns like the World Bank in order to 
develop detailed investment strategies that wIll assist this faCIlity. It should be emphasized 
that the report and its conclusIons should be viewed as preliminary, and further, the 
recommendatIOns, critIcal assessments, and conclusIOns are confidential to Enakievo and 
USAID. 
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DISCLAIMER 

The audIt has been implemented and the report prepared as a task assigned under the 
EnvIronmental Policy and Technology Project (EPT), a program funded by the Umted States 
Agency for InternatIOnal Development. The study and recommendatIOns made m thIs report 
are based on observations made by an mdependent audIt team that has been tramed by the 
EPT Project to conduct envIronmental sIte assessments. All members assocIated wIth thIs 
task have used best Judgements and expenence in formulatmg the recommendations and 
conclUSIOns of thIS study. However, reviewers of this report must note that the mformation 
presented herem are based on data collected and observatIOns made at the time of the audit 
and hence, the report does not necessanly, nor IS claimed to accurately charactenze the 
subject faCIlity. Lack of certam mformatIOn as well as the opportunity to conduct a long 
term audIt over time restricts thIS report to imtial impressions and therefore conclusions and 
recommendatIOns could be inaccurate or challenged by subsequent audits. Finally, the report 
should not be viewed as either an endorsement or negative evaluation of the faciitty, its 
operation, and/or the management of Enakievo by the EPT Project or USAID, nor does it 
contam information which can confirm any violation of statutes, regulations, or release lImits 
in any way Imposed on thIs facility. 
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SECTION 1 

EXECUTIVE SUMMARY 

ThIS report documents an on sIte mvestigatlOn of the Enakievo Steel MetallurgIcal Plant. The 
purpose of thIS audIt was to identIfy potentIal pollution prevention opportunitIes that could 
result m SIgnificant savings to the manufactUrIng operation and to develop and apply a 
generalized approach and methodology to conducting environmental site assessments 
or audits for the steel industry in Ukraine. Information m the form of data, photographs, 
mterviews with management and operating personnel, and in some cases field measurements 
were collected by an mdependent audIting team that was orgamzed and trained by the 
EnvIronmental Pohcy & Technology Project (EPT), a program whIch IS funded by the 
United States Agency for InternatIOnal Development (USAID). The information and 
recommendatlOns of thIS report have been treated confidential to Enakievo and are not for 
general public knowledge. There are however sigmficant modernization projects identified in 
thIS study whIch if Implemented could result not only m major reductIons m pollutIOn, but 
drastic Improvements to the profItability of the operation and hence help ensure the 
operatIOn's sustamabIhty. In thIS regard It IS recommended that the report be shared with 
finanCIal lending mstItutlOns lIke the World Bank and European Bank of ReconstructIon and 
Development, or prIvate investment sources that are seeking Ukraiman enterprIses to mvest 
In It should be noted that recommendatlOns and estimates based on potential savings for 
pollutlOn preventIon opportunitIes should be Viewed as apprOXImatIOns only, and at best, 
order of magmtude estImates of the mvestment reqUirements. Limited resources and tIme 
have restrIcted a more detaIled set of recommendatIOns. SpeCIfIC projects identified WIll 
reqUIre more careful and detaIled engmeenng studIes and busmess evaluatIOns. Fmally', a small 
scale pIlot demonstratlOn project to Illustrate the benefIts of pollutIOn preventIOn a~dits and 
management practIces has been IdentIfied from the audIt. ThIS project and a detaIled 
engmeenng estImate are mcluded in the report, along WIth recommendatIons that USAID 
prOVIde the necessary fundmg for thIS pIlot demonstration. 
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SECTION 2. 

OBJECTIVES OF THE AUDIT 

2.1 The Environmental Site Assessment 

The audit performed at the Enakievo Plant was an environmental site assessment (ESA) aimed 
at identifying pollution prevention opportunities that could result in significant savings in 
operating costs, product quality improvements, manufacturing efficiencies, while at the same 
time resulting in reductions in harmful emissIons to the environment. In more specific terms, 
the objectives of this audit which the EPT Project is recommending as the standardized set 
of objectives for all subsequent audits conducted are: 

• 
• 
• 
• 

• 

• 

to help develop a structured approach to environmental management policy 

to address multi-media issues and relate them to envIronmental management needs 

to Introduce the concept of intra-plant pollutant trading on multi-media basIs 

to effect a common sense approach pnontizatIOn envIronmental management efforts 
taking mto account economIC, human resource and technological barners to success 

to emphasIze the need for envIronmental management credIbility for the Iron and 
Steel global market as' well as the major lendIng InstitutIOns through ISO 14000 
certIfIcatIOn and development of an envIronmental management system (EMS) 

to shift management focus from polluted-sIte cleanup and pollution control to 
pollution prevention (P2). 

2.2 Facility Documentation 

A further objectIve of the audit was to document the manufacturing equipment and systems 
at the audit site, the historical use and the environmental damage to the SIte, the ongoing 
operatIOnal management approach that affects the enVIronment, the human, technology and 
commUnIcation factors that impact environmental management effectiveness. To this 
objective, some insight into the mentality of current management is also noted in the 
report, for without management commitment it is not possible to implement an effective 
environmental management system. 

2.3 Materials-Use Documentation 

A further objective of the audIt was to identify all process starting feed matenals, quantify 
them and to charactenze them and theIr ultImate fate In the manufactunng process 
using process and materials flowsheets. ThIS type of documentation enables accurate 
IdentIfication, charactenzatIon and quantIfIcation of sources of pollutant releases and tOXIC 
wastes. 

2 
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2.4 Pollution Prevention Design 

For each identifiable pollutant release and process waste, design of procedures or systems 
should be recommended for: 

• pollutant mimmization - by process material change, inventory control, process 
conditIOns changes, product modification or maintenance enhancement; 

• recycling of pollutants - within the manufacturing operation; 

• reclamatlon of pollutants -for other uses external to the mill; 

• pollutant release mitigatIOn. 

2.5 Pollution prevention demonstration projects 

FInally, through execution of all of the above tasks, the objectIve is to identiiy one or more 
pollutIOn preventIOn projects for demonstratlon under the USAID program WIth a VIew to 
future large-scale pollutIOn preventlon projects Implemented under major lending Institution 
fundIng. 

3 
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SECTION 3. 

IRON AND STEEL MILL AUDIT PLAN AND PROTOCOL 

The specIfIc objectives for conductmg the audit at the Enakievo mIll can be summarized 
as follows: 

• To descnbe the mill's overall operations, identify operatmg units within the mill on 
a process flowsheet, and to Identify the flow of materials through the mill 

• To identIfy all sigmficant wastes and aIr releases and to Identify their points of 
generatIOn on the process flowsheet. 

• To characterize these releases and wastes through knowledge of the process, and in 
some cases by limIted sampling and analysis. 

• To provide an initial evaluation or assessment of the economIC vIability for the 
following three areas: 

for recyclmg the wastes or relea!Je~ wlthm the mtll, or for reclamatzon (t e , use external to the 
mtll) J or for reductIOn of the wa~tes or releases by process, or materzals modIfIcatIOn 

The followmg IS the Protowl developed and applied to the audIt. It IS recommended 
that thIs procedure be followed on all subsequent audIts: 

Step 1. Meet with the MIll Management and the EnvIronmental Manager for whatever 
length of time IS reqUIred for the purposes of accomplIshIng the folloWIng: 

• To agree on the audIt procedure (modIfIcatIOns may be necessary based on 
constramts, includIng safety related issues, wIthin the plant) 

• 

• 

• 

To reVIew the specIfic informatIOn needs or reqUIrements of the audit team (such as 
process flow sheets, reported releases, inventory of matenals, flow rates, operating 
limItations, etc.) An extensive lIst of data needs typically examined in the audit can 
be found in the Workbook on Conductzng the Environmental Audzt for Pollution 
Preventzon and Waste Management (1997). ThIs publication was prepared for 
environmental audItors under the EPT Project and IS available at the Techmcal 
Information Center m Donetsk. The meeting should be geared towards reducing the 
lIst to a manageable number of ISSues that wIll satisfy the requirements and objectives 
of the audit. At the same time, the meeting wIll Identify areas where management 
SImply does not have reliable mformation, and hence can identify plant needs in terms 
of managmg theIr wastes, and subsequently IdentIfymg a specIfic area of the 
manufacturing process where the audit team may WIsh to spend addItional attention 
to. 

Draw a process flowsheet of the mill showing the SIgnificant waste and release 
generatIOn POInts. Note - the flowsheet IS an essenttal tool to be used both durmg the 
actual audIt and m analyzmg the mformatlOn collected The audIt team should use thIS 
a~ thelr road map whtle twpectmg the mIll and In formulatmg recommendatIons for 
partnular processes 

Identify who WIll conduct the audIt for the mIll management and what speCIfIc 

4 
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• 

assIstance and cooperatlOn wlll be needed. The manager should assIgn one or more 
speciallSts or operatmg personnel to accompany the audit team and should agree on 
full cooperation dunng the physIcal inSpectIon. 

EstablIsh a schedule for a pre-site VISIt and for the actual audit 

Step 2. Conduct a Pre-sIte VISIt. The lead auditor, or if appropnate, the audIt team 
should VIsit the facihty for up to a one-day walk-through The purpose of thIS mitial VisIt is 
to accomphsh the following-

• To ensure that the process flow sheet developed accurately characterizes the mIll 
operations. 

• To enable a judgement that sufficient tIme and manpower has been allocated for the 
physical inspection to obtain all the data needs Identified in Step 1. 

• To identify specific areas or processes where sampling may be necessary, and if 
sampling points are identIfied, to assess how many samples are needed and what 
analytical support WIll be needed, as well as the SIze of samples and methods of 
preserving samples in the event that post analysis is needed. 

• To assess safety precautlOns that the audIt team needs to take, including Identifying 
and becommg familiar WIth any safety rules and procedures that the mill enforces. 

Step 3. Conduct the AudIt For the audIt conducted at EnakIevo the major 
documentatlOn and data needs are based on vIsual observations. ThIS audIt follows a logIcal 
progresslOn through the mIll based on the flow of rna tenals for manufactunng steel. Hence 
the team followed the process flowsheet dunng the InspectIon. ThIS approach provided a 
further venfIcatlOn and correctlOns to the process flowsheet describIng the operatlOns, and 
",as heaVIly supported by VIdeo and st111 photographIc eVIdence Dunng the mspectIon, the 
team was instructed to focus on the wastes and release generation pomts that were IdentIfIed 
In Step 1. These pomts were aSSIgned a numeric code on the flowsheet and a data log was 
created to record specific observations and data. Photographs of the releases were obtained 
and an additIonal numeric code applied so that the photographs and VIdeo could be matched 
to the identifIcation number aSSIgned to each release pomt on the process flow sheet. This 
procedure helps to faCIlItate post analysis of the informatlOn gathered during the 
envIronmental site assessment. 

Step 4. Post AnalyslS. For each waste and release, the team collectively charactenzed 
the wastes and releases based on theIr knowledge of these streams, and in terms of the 
physical forms, characteristICS and chemIcal composition. The amount of tIme reqUIred to 
perform this step depends on the quantity of Information collected and the compleXIty of 
the process, as well as the constraints placed on the audit. In this case study, twenty days was 
allotted to post analYSIS of the information. This enabled the team to prepare preliminary 
recommendations and to further identify additlOnal data needs that a subsequent, more 
detailed audit might address. As part of thIS step, a preliminary meetmg WIth the mill 
management, and in partIcular the environmental engmeer representing the facility is 
advisable. The purpose of thlS meeting is to reVIew some of the preliminary recommendations 
and to ensure that the audIt team has accurately characterized the process and dIscharge 
streams. ThlS also prOVIdes an opportunity to obtain imtial reactlOns or ImpreSSIOns from the 
mIll management on the overall value of the audIt to them. For this audIt, a four hour post 
meetIng enabled the team to obtain some cost and engmeenng estImates on several 
pollutlOn preventIon opportunitIes IdentifIed dunng the study 
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Step 5. The Auda Report The fmal documentatIon of the study and Its 
recommendatIOns should be made. One of the ObjectIves of this study is to provIde Azovstal 
and facIlItIes lIke it, a standardIZed approach and format for conducting self-audits. The EPT 
Project recommends self-audIts because It is the best known approach for implementing an 
effectIve envIronmental management system that is aimed at Improvmg the profitability and 
sustamabIhty of the mIll. The self-audit basically means that the mIll management commit 
to havmg pollutIOn preventIOn type audIts conducted on a regular basis. We recommend two 
types of self audIts. The first type, IS In essence what has been conducted In this study. That 
IS, InVIting an mdependent team to conduct the audit, wIth the close cooperatIon of 
management. An independent audit team will indeed provide the most objective and cntical 
assessment of the operations. It should however be agreed that such a study be treated as 
confidential information to the facility, especially if the services are paid for. Such 
documentation is clearly the property of the enterprise if it has contracted the services of 
an external audit team to provide a critical evaluation of its operations and environmental 
problems. ThIS further means that the enterprise management will have the latItude to 
deCIde on the CIrculation of such a document (meaning, for internal use to Improve 
operatIOns, or if evaluations are highly favorable, to use as a basis for attracting financIal 
resources for modernization and investments). The second type of self audIt is simply to 
establISh an Internal team, compnsed of process and environmental engineering department 
personnel. ThIS audIt team can apply the same principles presented in this report to identify 
inCentIves for pollution preventIOn. Small audits conducted internally within an organization 
can prOVIde a basis for mcremental Improvements or incentives, and if conducted on a 
regular baSIS, WIth applIcatIOn of small scale modernization projects supported by 
management, can result m sIgmficant Improvements WIth tIme. It IS recommended that the 
general format for the report presented herein be applied in the final documentatIOn. The 
approach taken m the study and m the report is to make compansons to cleaner 
technologies. Hence comparISOns are made between the technologIes used at Enakievo and 
those used m the UnIted States where stnct envIronmental enforcement has dnven the 
applIcatIon of green productj and clean technologies This companson also enables a basis 
for an economIC evaluatIon smce the cost for eXIsting clean technology IS well known m the 
UnIted States. 

6 
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SECTION 4. 

IRON AND STEEL PRODUCTION: 
STATE-OF-THE-ART U.S. 

TECHNOLOGY 

The production of steel at a typical Integrated Iron and steel plant IS accomplished USIng 
several Interrelated processes The major operatIOns are: (1) coke production, which IS 
carned out external to steel mIlls In the Ukrame with merchant coking enterprises, (2) SInter 
productIon, (3) Iron production, (4) Iron preparation, (5) steel production, (6) semifinished 
product preparation, (7) finished product preparation, (8) heat and electricity supply, and 
(9) handlIng and transport of raw, intermedIate, and waste materials. 

4.1 Sinter Production 

The sIntenng process converts fine-sized raw materials, including iron ore, coke breeze, 
lImestone, mIll scale, and flue dust, into an agglomerated product, sinter, of suitable size for 
chargmg into the blast furnace. The raw matenals are sometimes mIxed WIth water to 
prOVIde a coheSIve matrIx, and then placed on a contInuous, traveling grate called the sinter 
strand. A burner hood, at the begInmng of the SInter strand Igmtes the coke In the mIxture, 
after whIch the combustIOn IS self supportmg and It prOVIdes suffiCIent heat, l300 to 1480° C 
(2400 to 27000F), to cause surface meltmg and agglomeratIOn of the mIX On the underside 
of the smter strand IS a senes of wIndboxes that draw combusted aIr down through the 
matenal bed mto a common duct, leading to a gas cleamng device. The fused sinter IS 
dIscharged at the end of the SInter strand, where It IS crushed and screened. UnderSIze SInter 
IS recycled to the mIxmg mIll and back to the strand. The remamIng SInter product IS cooled 
In open air or In a circular cooler with water sprays or mechanical fans. The cooled smter 
IS crushed and screened for a final tIme, then the fines are recycled, and the product is sent 
to be charged to the blast furnaces. 

4.2 Iron Production 

Iron IS produced m blast furnaces by the reduction of Iron beanng materials WIth a hot gas. 
The large, refractory lined furnace is charged through Its top WIth iron as ore, pellets, and/or 
smter, flux as lImestone, dolomIte, and smter, and coke for fuel. Iron OXIdes, coke and fluxes 
react with the blast aIr to form molten reduced iron, carbon monoxide (CO), and slag. The 
molten iron and slag collect In the hearth at the base of the flimace. The byproduct gas is 
collected through offtakes located at the top of the furnace and is recovered for use as fuel. 

The molten Iron and slag are removed, or cast from the furnace perIodically. The castIng 
process begInS WIth dnllIng a hole, called the taphole, Into the clay-filled Iron notch at the 
base of the hearth. DUrIng castIng, molten Iron flows Into runners that lead to transport 
ladles. Slag also flows Into the clay-filled Iron notch at the base of the hearth. DUrIng castIng, 
molten Iron flows mto runners that lead to transport ladles. Slag also flows from the furnace, 
and IS dIrected through separate runners to a slag pIt adjacent to the casthouse, or into slag 
pots for transport to a remote slag PIt. At the conclUSIon of the cast, the taphole IS 
replugged WIth clay. The area around the base of the furnace, includIng all Iron and slag 
runners, IS enclosed by a casthouse. The blast furnace byproduct gas, whIch IS collected from 
the furnace top, contaInS CO and partIculate. Because of Its hIgh CO content, thIS blast 
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furnace gas has a low heatIng value, about 2790 to 3350 Joules per liter GIL) (75 to 90 
Bntlsh thermal umts per CUbIC foot ,Btu/ft3) and IS used as a fad within the steel plant. Before 
It can be effiCIently oXIdIzed, however, the gas must be cleaned of partIculate. Initially, the 
gases pass through a settlIng chamber or dry cyclone to remove about 60 percent of the 
partICulate. Next, the gases undergo a 1- or 2-stage cleanIng operation. The pnmary cleaner 
IS normally a wet scrubber, whIch removes about 90 percent of the remainmg partIculate. 
The secondary cleaner IS a high-energy wet scrubber (usually a venturi scrubber) or an 
electrostatIc preCIpItator, eIther of whIch can remove up to 90 percent of the particulate 
that eludes the primary cleaner. Together these control devices provIde a clean fuel of less 
than 005 grams per cubic meter (g/m3

) (0.02 grains per cubic foot [grift]). A portion of this 
gas IS fired In the blast furnace stoves to preheat the blast air, and the rest is used mother 
plant operations. 

4.3 Hot Metal Desulfurization 

Sulfur in the molten iron is sometimes reduced before charging into the steelmaking furnace 
by addmg reagents. The reactIOn forms a floating slag whIch can be slammed off. 
DesulfunzatIOn may be performed m the hot metal transfer (torpedo) car at a location 
between the blast furnace and baSIC oxygen furnace (BOF), or it may be done in the hot 
metal transfer (torpedo) ladle at a station InsIde the BOF shop, or using an mdependent 
separate desulfunzation unit. 

m carbonate 
The most common reagents are powdered calcIUm carbIde (CaC2) and calcIU 
(CaC03) or salt-coated magneSIUm granules. Powdered reagents are mjected mto the metal 
through a lance wIth hIgh-pressure mtrogen. The process duration varies with the mJection 
ra te, hot metal chemIstry, and deSIred fmal sulfur content, and IS in the range of 5 to 30 
mInutes 

4.4 Steelmaking Process: The Basic Oxygen Furnaces 

In the baSIC oxygen process (BOP), molten iron from a blast furnace and iron scrap are 
refined m a furnace by lancmg (or injecting) high-purity oxygen. The input matenal is 
tYPIcally 70 percent molten metal and 30 percent scrap metal. The oxygen, reacts with 
carq,on and other impuritIes to remove them from the metal. The reactions are exothermic, 
I.e., no external heat source IS necessary to melt the scrap and to raise the temperature of 
the metal to the deSIred range for tappmg. 

The large quantitIes of CO produced by the reactions m the BOF can be controlled by 
combustion at the mouth of the furnace and then vented to gas cleanmg devices, as wIth open 
hoods, or combustIon can be suppressed at the furnace mouth, as wIth closed hoods. BOP 
steelmakmg is conducted in large refractory hned pear shaped furnaces. Conventional BOFs 
have oxygen blown into the top of the furnace through a water-cooled lance. A tYPIcal 
BOF cycle conSISts of the scrap charge, hot metal charge, oxygen blow (refining) penod, 
testmg for temperature and chemical composition of the steel, alloy addItIOns and reblows 
(If necessary), tappmg, and slogging. The full furnace cycle typically ranges from 25 to 45 
minutes. 

4.5 Steelmaking Process: The Electric Arc Furnace 
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Electnc arc furnaces (EAF) are used to produce carbon and alloy steels The mput material 
to an EAF lS typically 100 percent scrap. CylIndncal, refractory lIned EAFs are eqUipped 
with carbon electrodes to be raIsed or lowered through the furnace roof. With electrodes 
retracted, the furnace roof can be rotated aSide to permit the charge of scrap steel by an 
overhead crane. Alloymg agents and fluxmg matenals usually are added through the doors 
on one Side of the furnace. ElectrIc current of the opposite polarity electrodes generates heat 
between the electrodes and through the scrap. After meltIng and refining penods, the slag 
and steel are poured from the furnace by tilting. 

The production of steel In an EAF lS a batch process. Cycles, or "heats", range from about 
1-1/ 2 to 5 hours to produce carbon steel and from 5 to 10 hours or more to produce alloy 
steel. Scrap steel is charged to begin a cycle, and alloymg agents and slag materials are added 
for refining. Stages of each cycle normally are charging and melting operations, refining 
(which usually Includes oxygen blowing), and tapping. 

4.6 Open Hearth Furnaces 

The open hearth furnace (OHF) is a shallow, refractory-lined basIn in which scrap and 
molten Iron are melted and refined Into steel Scrap is charged to the furnace through doors 
m the furnace front. Hot metal from the blast furnace is added by pounng from a ladle 
through a trough pOSItIoned In the door. The mixture of scrap and hot metal can vary from 
all scrap to all hot metal, but a half-and-half mixture is most common. MeltIng heat IS 
prOVIded by gas burners above and at the SIde of the furnace. RefInmg is accomplIshed by 
the OXIdatIOn of carbon m the metal and the formatIOn of a limestone slag to remove 
ImpUrIties Most furnaces are eqUipped WIth oxygen lances to speed up meltmg and refining. 
The steel product is tapped by openmg a hole m the base of the furnace WIth an explosIve 
charge The open hearth steelmakmg process with oxygen lancmg normally reqUIres from 4 
to 10 hours for each heat. 

4.7 Semi finished Product Preparation 

After the steel has been tapped, the molten metal is teemed (poured) mto ingots which are 
later heated and formed into other shapes, such as blooms, billets, or slabs. The molten steel 
may bypass thIS entire process and go dIrectly to continuous casting operatIOn. Wha tever the 
productIOn technique, the blooms, billets, or slabs undergo a surface preparation step, 
scarfing, whIch removes surface defects before shapmg or rolling. Scarfing can be performed 
by a machIne applying jets of oxygen to the surface of hot semifinished steel, or by hand 
(with torches) on cold or shghtly heated semIfimshed steel. 
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SECTION 5 

DESCRIPTION OF ENAKIEVO IRON AND STEEL PLANT 

5.1. Overview. 

Enaklevo Iron and Steel Plant was founded on the 19th of July in 1897 (fig.l,2) Enakievo Iron 
and Steel Plant speclahzes In the production 0 f bar, bIllets, steel ingots and pIg iron. 

The plant consists of: 

• agglomeration shop wIth 4 traveling-gate sintering machines 

• blast furnace shop equipped with 4 blast furnaces 

• converter shop with 3 converters 170 tones each 

• roughing shop - blooming mill "1250" 

• 
• 
• 

section rolling shop #2 that has 3 rolhng mills "550", "360" and "280" 

sectlOn rolling shop #3 that has mill "250" and continuous rolling mIll; 

addltlOnal shops: shaped-casting, hme-burmng, railway, tar-bonded dolomIte, pIle
dnvIng, mechamcal, gas, metalwork and Central Heating and Power Plant- Gas
Vapour System. . 

Iron ore, Iron ore concentrate, dolomites, coke and ferroalloys are used as raw materials 
dunng the production. 

The projected activIty of EMP amounts to: 

• agglomerate - 2,85 mIlhon tons per year 

• pig Iron - 2,8 million tons per year 

• steel - 3,0 mIllion tons per year 

• rolled stock - 2,8 million tons per year 

The actual productivity of the plant is 40% from the projected actIvity. 

In 1996 the planned productivity amounted to: 

• rolled stock - 1,5 million tons per year 

• slabs - 1 mtlhon tons per year 

• steel bars - 3 mtlhon tons per year 

• pIg Iron - 250.000 tons per year 

10 
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8 000 people work at the facility. 

5.2. Agglomeration (sintering) shop. 

The agglomeration shop, that IS mcluded mto EMP, was founded m 1936. The shop is 
deSIgned for recyclmg of ore, concentrates and sludges of gas cleanmg of blast furnace and 
converter shops, slags from the rolled stock shops, blast furnace dust and other Iron
contaming matenals (fig.3) 

The agglomeration shop includes an area of charge preparation, where the blending of charge 
takes place, and also 4 agglomeration hnes (sintenng area is 52,5 m2

). The projected 
productIvity is 2,85 mllhon tons of agglomerate per year. In 1995 they produced 1,147 million 
tons of agglomerate, whIch is 40% of the design productivIty. 

There are dust capturing devices on the cold and hot sides - battery cyclones. At the place 
of agglomerate unloading there are hoods for dust capturing, but they are corroded and do 
not work. 

5.3. Blast Furnaces. The Iron -Making Process. 

The blast furnace shop consists of 4 blast furnaces (blast furnaces # 1,3,4,5). The blast 
furnace#2 was shut down. Three blast furnaces have the capacIty of 1033 c.m., the fourth 
one - 1476 c.m. (fig. 4,5,6) The projected productivIty of all the blast furnaces IS 2.8 mIllIon 
tons per year. The last blast furnace #5 was constructed in 1966. In 1995 EMP produced 
1005737 tons of pig iron, whIch IS 35,9% of the deSIgn productIvity. 

Agglomerate, pellets and flu:xes are used during the productIOn of cast tron. Coke and natural 
gas are fuel for it. Earlier, coke was supplIed by EnakIevo By-Product Coke Plant, the 
mdustrial area of which IS neat EMP. (fig.7,8,9,10). But currently, m connection with the 
reconstruction that IS performed In the By-Product Coke Plant and receSSIOn In production 
assocIated with lack of raw materials, the productiVIty of the By-Product Coke Plant is not 
enough for supplying coke to the EMP. The plant gets coke from other supplIers: Gorlovka, 
Makeevka, Avdeevka and Yasinovskiy By-Product Coke Plants. 

Currently, only 3 blast furnaces of the EMP are in operation (one of the blast furnaces IS 
beIng reconstructed). The plant tned to carry out the reconstruction WIth their own money, 
but they failed and reconstruction works were stopped. 

The gas cleaning units of technologIcal gases were installed during the construction of the 
blast furnaces. Each blast furnace has a dry dust catcher, a scrubber, a Venturi tube and a 
throttle group. Caught blast furnace dust is first collected in the casting yards and then it is 
used for production of agglomerate. There IS no department for desulfunzatIOn of pig iron 
In the EMP PIg Iron In ladles IS dIrectly sent to the mixer department of the oxygen
converter shop.1f pIg iron contaInS a great quantity of sulphur, the process of 
desulfurizatIOn IS conducted In the converter shop. Such technology decreases the quality of 
steel. 

Part of lIqUId cast iron is fed to the pounng UnIt for processing It mto mgots which IS a 
commerCIal product. EMP sells Its pIg Iron for $ 105 to 115 per ton. Depending on the 
qualIty of cast Iron the pnce may increase up to $160 per ton. 
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5.4. Basic Oxygen Furnace Bessemer Converter. 

The converter shop was constructed m 1968 (fig. 11,12). The mixer department of the EMP 
IS mcluded into the oxygen-converter shop. The mIxer department is equIpped with 2 mixers. 
Usually only one mIxer IS In operatIOn. The converter department has 3 converters. Each 
converter has a capacIty of 170 tons. In 1995 the plant produced 1.001.041 tons of cast iron 
that amounted to 33,36% from the design productIvity. The desIgn productivity of the 
converters IS 3 mllhon tons per year. Gas outlets of each converter are equipped wIth a 
scrubber, VenturI tubes and a safety trap. 

5.5. Lime-burning department. 

The department is equipped with 4 furnaces for lime burning. Behind the furnaces, 4 electric 
precipItators for hme dust captunng are installed. The preCIpitators are reconstructed now. 
(fig. 13,14) 
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SECTION 6. 

ENAKIEVO PLANT WASTES AND RELEASES. 

6.1. Overview. 

EMP is located In Donetsk Oblast in the town of EnakIevo wIth the populatIOn of 100.000 
people. According to the latest data, the plant occupIes 285,4 hectares, the area of sanitary
protected zone IS 329,55 hectares. The sanitary-protected zone around the plant is 500m, 
there IS practIcally no population there. Buildings and constructions in the sanitary-protected 
zone are eIther dIsmantled In part, or leased to small, private or other enterprises. 

EMP sources emit the following substances into the atmosphere: 

• suspended substances, carbon oxide and sulfur dIOxide. the sources of their emissions 
are the blast furnace shop, the agglomeration plant and the converter shop. 

• nitrogen oxides - from the agglomeratIOn plant and other shops that consume 
energetic fuel. 

• hydrogen sulfide - from the shop of slag recychng. 

EmISsIOns of hazardous substances m EMP are conducted by orgamzed sources mamly. There 
are 146 orgamzed sources of emISSIOns and 36 non-organized sources of emISSions m the plant. 
71 sources have gas cleanmg Units. 25 of them operate effectively, 46 does not work 
practically. 

The agglomeration plant and the blast furnace shop are the maIn sources of atmosphenc 
pollutIon m EMP. 

The gross emissions of hazardous substances in 1995 and for six months of 1996 amounted to 
61066.305 and 29604.57 tons per year respectIvely. In 1995 discharges of solid substances 
amounted to 6371.550, gaseous substances - 54694.755 tons per year. For the first six months 
of 1996, the discharges of solid substances amounted to 3091.747 tons, the gaseous substances 
- 26512.827 tons. 

The fines that the plant paid for exceedIng the limits of emIssions of hazardous substances 
into the atmosphere in 1996 amounted to $500.000. 

EMP constantly carnes out environmental protection actiVIties. As a result of It, the 
followmg progress was achieved m 1996: 

• 
• 
• 

• 

compared WIth the limit, emissIOns Into the atmosphere were decreased by 25200 tons. 

dIscharges of waste water were decreased by 125.000 tons 

recovering of iron - containmg wastes and their utilIzatIOn was increased by 1283.000 
tons 

53,7 thousand tons of slag was captured from the waste waters of rolled stock shops 
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• 25 tons of OIl products were captured for utIlization. 

Currently, the Jomt sludge pond (tads storage of EMP and Enakievo By-Product Coke Plant) 
IS a problem for EMP. It was bUIlt in 1963. The Imtlal capacity was 1,35 million c.m. The 
sludge pond was desIgned for Iron contaInIng sludges, sludges of wet gas cleanIng of blast 
furnace and converter shops and rejects from the mInIng factory of Enakievo By-Product 
Coke Plant. It IS located in the ravine of Belikov Yar, 4,5 km from the plant. In 1979 the 
second phase of the sludge pond was constructed wIth the capacIty of 2,65 million c.m. The 
thIrd phase was constructed In 1986 and the capacity of the sludge pond was Increased by 
2 66 mIllIon c.m. From October 1995, taking into consideratIOn the situatIOn with the JOInt 
sludge pond EMP stopped discharging sludges into it. A total amount of Iron contamIng 
sludges m the pond is 5-6 million tons. The sludges are contammated with wastes from the 
By-Product Coke Plant. The sludge pond is in an emergency condition. It is planned to carry 
out the works on the increment and strengthening of the sludge pond, and also dividing the 
sludge pond mto sections in order to process and utilize sludge wastes in the agglomeration 
production. But so far there are no feasible projects of the accumulated wastes utilization. 
Currently, Iron containing sludges and sludge waters are discharged into the Avilov sludge 
pond. 

More than 11 years ago m 1986-1987 the constructIOn of the shop for utilizatIOn of iron 
contaming wastes of current productIOn was started (flg.15,16). The plant spent 138256 
mIlhon coupons on the construction of the shop In 1995. In order to finish the constructIOn, 
the plant needs 3 mIllion USA dollars. The management of the plant doubts that there IS a 
neceSSIty to finISh the constructIOn of the shop because the technology of thIS project IS not 
up-to-date. The desIgn IS gOIng to be reviewed accordIng to more modern technology. 

The data gIven In thIS chapter does not enable us to make decisIOns about the Investments. 
Each case requires a detaIled study. 

6.2. Agglomeration 

Dust of charge matenals and exhaust agglomeratIOn gases with the high content of sulfurous 
compounds, carbon and mtrogen oxides are the main hazardous substances that form in the 
agglomeratIOn production during the preparation of charge materials for the agglomeration, 
their transportation to the agglomeration units, agglomeration of charge, crushmg, screening 
and unloading of the agglomerate Into the hoppers. The main part of the emissions goes 
through the stack (fig.17). A unit of agglomerate sintermg is equipped with 4 lines. Two lines 
are usually In operation, 2 are not. (fig. 18,19,20, 21). 

The cleaning of the technological gases that IS generated under the blOWIng in of the 
agglomeration charge IS earned out in the multicyclones. The eqUIpment is very old and 
Ineffective and it must be replaced. (fig.22). The stock yard is the greatest source of non
organized emissions where charge is blended. (fig.23) There are hoods for dust capturing in 
the places of agglomerate unloadIng, but due to high abrasivity of thIS dust, the hoods were 
damaged, and at present they are out of order. Now a lot of dust IS emitted into the 
atmosphere durmg the loadIng of agglomerate into the cars. (fig.24) 

Currently, the following wastes are used fully as agglomerate charge addItIves: 

• blast furnace dust 

• hme dust 
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• slags of inItial settlers of rolled stock shops . 

• slag IS placed In the honzontal settlers. In 1995 38062 tons of slag were generated. 

Some part of slags of secondary settlers of rolled stock shops is used. All these matenals 
\\ lthout any treatment go to the productIon In the process of transportation, during the 
unloadIng from cars and stackIng much dust IS emItted into the atmosphere. It affects the 
enVIronment and conditiOns of work. 

The constructiOn of the shop for wastes utIlizatIon will give an opportunity to exclude the 
stackmg of sludges of gas cleaning of blast furnace and converter shops and at the same time 
use the gIven wastes in the charge of the agglomeration plant as the second raw material and 
It contributes to the economical use of Iron ore. 

Currently, the EMP carries out the reconstruction of the slime pond. The second section of 
it is cleaned out from the sludges that are used in the agglomeration charge. The sludges by 
truck or by railway road are sent to the agglomeration plant for utilization. Before feedIng 
mto the charge , dry lime is added to sludges. 250 kg of sludge is required for one ton of 
charge. The first sectIon of the slime pond IS filled with sludge pulp. As a result of this 
operatiOn, the plant has not paId for a long tIme for placing of blast furnace and converter 
sludges m the enVIronment because usage of sludges exceeds their generation. Besides, the 
capacity of the coolmg pond mcreases due to pumping the sludge pulp into the first sectiOn 
and due to better cooling of recycled water that goes to the cooling pond. CoolIng of 
metallurgIcal UnIts Improves. 

6.3. Blast Furnace. 

Dust of charge components and gases with high contents of carbon OXIde, sulfur compounds 
and nItrogen OXIdes are the maIn pollutants In the blast furnace productiOn whIch are 
generated dunng the mtake, proceSSIng of charge matenals and the output of smeltIng 
products (pIg Iron and slag). The main sources of emISSiOns are the casting yards of blast 
furnaces, skIp PIts and units for materials loadIng (fig. 25,26) 

The blast furnace shop of EMP is the second largest source of pollution, after the 
agglomeration plant. (fig.27) 

Currently, dust content of gases that are emitted through the aeration lanterns of the casting 
yards dunng the diScharge of metall from the blast furnaces is 2-4 gm./ c.m. Relymg on U.S. 
expenence the places WIth hIgher dust emISSIOns are eqUIpped with hoods in order to localIze 
the hazardous substances WIth the subsequent cleanmg of air from dust In the electrostatIc 
preCIpItators. But the substItution of wet gas cleanIng operations for dry gas cleaning 
operatIons WIll require large investments (about 2 million USA dollars to install one 
precipitator). 

NItrogen dust suppression could be an important component In reducing emissions from the 
blast furnaces. But thIS method is not applIcable because the plant does not have suffiCIent 
capaCItIes to produce nitrogen. 

Blast furnace dust that generates In the blast furnace production IS fIrst accumulated in the 
stock yard. Usually, the quantIty of blast furnace dust amounts to 2% from cast iron 
productIOn But EMP IS not eqUipped WIth aspIratIon systems in the castmg yards, the 
quantity of the captured blast furnace dust amounts to 1.3 - 1.4 % from the production of 
cast Iron. Captured blast furnace dust IS completely used at the facIhty as an additive to 
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agglomeratIOn charge. In 1995 dunng the productIOn of 16006 tons of cast Iron, 13.5 
thousand tons of blast furnace dust was utllized m a year 

It lS a common practice m EMP during the drastIc dIfferences in the work of blast furnaces 
to burn completely blast furnace gases. ThIS practice IS employed when they do not have 
enough tIme to alter the operatmg condItions of waste-heat boilers of blast furnace gas. 
Dunng thlS process not only valuable product lS lost, but the atmosphere is polluted wIth the 
products of burnmg (fig. 28,29). 

In order to clean blast furnace gas, recycled water lS fed to the scrubbers and Ventun tubes. 
Recycled water lS polluted wIth mechanIcal components - fine fractions of charge, phenols, 
tOXIC cyano- and thiocyanate compounds The dust that lS captured in the gas cleanmg 
facilIties, goes in the form of sludge pulp to the radial settlers of the blast furnace shop (fig. 
30,31,32) and then to the sludge pond. The quantity of sludges of gas cleaning of the blast 
furnace shopwas 265 thousand tons per year In solid materials in 1996. The main components 
of sludges are Fe20 3 (74,5%) and CaO (12%). 

The slag that is generated durIng the blast furnace production is placed m the blast furnace 
dumping grounds, from where It goes to further proceSSIng. The quantity of slag IS 252 
thousand tons per year. The blast furnace slag is recycled in the movmg crushing-sorting 
installatIon where we get usual and granulated slag. In 1995 603,6 thousand tons of slag were 
generated and only 497,2 thousand tons were used. In 1995 the percentage of the utilIzation 
of blast furnace slag amounted to 82,37% Blast furnace slag lS sent by the plant to some 
other orgamzatIOns and It lS then used as bUIldIng materIals. The UnIt of makmg cmder blocks 
out of blast furnace slag operates at the plant. 

In the blast furnace shop hearth cmder is also used for the production of pig iron that IS at 
first accumulated m the bm trestle. 5290 tons were generated m 1995, 5657 tons were used . 
( the percentage of utIlIzatIon amounted to 107%). 

6.4. Basic Oxygen Furnace (BOF) 

Oxygen- converter shop of EMP has the following departments: 

• mixer department 

• converter department 

Problems WIth the cleanIng of exhaust gases In the mixer departments do not eXISt in USA 
because pIg iron IS transported from blast furnaces in the mixer-carners. 

Following are the technological operations in the mixer department of EMP: slag flushing 
from the blast furnace ladle, pouring of pig iron mto the mixer, pIg Iron flushing from the 
mIxer into the steelmakIng ladle. The department is equipped with 2 mixers ( one of them 
IS in operatIon, the other one is not). During the flushIng from the mixer, the discharge of 
a great amount of pollutants mto the shop takes place (fig.33,34) Gases discharged mto the 
aeratIOn lantern of the mIxer department have a hIgh dust content. Mixer department IS 
eqUIpped WIth gas-cleanIng Installations - multIcyclones (fig 35,36) that do not work 
effectIvely. The ISSue of graphIte captunng lS not solved ( the floors m the mIxer department 
are covered WIth a thIck layer of graphIte). 

The reductIOn of dlScharges of Iron-contaInIng dust and sublImates dunng the pOUrIng of pIg 
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Iron mto the mixer and its flushing from the mixer can be achieved by means of penodical 
feedmg of techmcal mtrogen to the place of dust emissions. But the practical applIcatIOn of 
these practIces IS ImpOSSIble because EMP does not have sufficIent amounts of mtrogen. 

In USA there are 2 tendenCIes of dealing wIth dust emissIOns during the turn-down of 
converters: the first one is to capture and clean gas emISSIOns, the second one is to Improve 
the technology of converter loadmg and scrap preparation. The systems of local gas suctions 
are sometImes used together wIth partIal or complete ventilatIOn of the shop for the 
su ppreSSIOn of non-controlled dIscharges. During the construction of suction system the 
volumes of drawn in air must be reduced to the mmimum. Semi-hermetically sealed covers 
eqUipped wIth slidmg doors for the chargmg of scrap and pOUrIng of pig iron are also used. 

Converter department of EMP is eqUipped with 3 converters - 170 tons each, volume - 135 
c.m. According to the desIgn 2 converters must be in operation and at the thIrd converter 
the change of lining is conducted. But at the moment only one converter IS in operation, the 
second one is in reserve, and at the third one lining is changed. (figures 37,38,39). The design 
productivity of the converter is 3 million tons of steel annually, the actual productivity is less 
than 40% of this figure. During the charging of scrap into the converter (figure 40,41,42) and 
pOUrIng of pig Iron into it (figures 43,44) significant discharge of pollutants into the shop 
takes place. Also during the flushmg of steel from the converter (figure 45) and technological 
operations of the metal blow with nitrogen (figures 46,47), discharge of pollutants takes 
place None of these sections is equipped with protective hood. Polluted gases in the shops 
are diScharged into the atmosphere through the aeration lantern (figure 48). TechnologIcal 
gases after gas cleamng operations are dIscharged mto the atmosphere through the stack 
(fIg 49). 

Water from the recycling system of gas cleanmg installatIOns of the oxygen-converter shop 
IS used for the cleaning of technologIcal gases. Sludge that is generated first gets to the radIal 
settlers (there are 3 radIal settlers of the gas cleamng operatIOns of the converter shop m the 
plant They v,ere bUIlt m 1969-1970 (fIgure 50) and then to the plant sludge pond. Amount 
of sludge that IS sent to the sludge pond amounted to 73 thousand tons of solid matter m 
1996. The baSIC components of sludge are Fe20 3 (79%), CaO (9,2%), MgO (1,5%). 

Converter slags that are generated are placed at the converter spoil heaps and later are used 
to get crushed stone and as fluxes in the agglomeration and blast furnace shops. The 
percentage of utIlization in 1995 amounted to 95,8%. 155,666 thousand tons were generated: 
148,853 thousand tons were used. In 1996 173 thousand tons of converter slags were 
generated. 

6.5. Lime-burning Department. 

EMP together with "Spake" company (France) in the hme-burning department works out the 
environmental project that concerns the reconstruction of electrostatic precipitators behmd 
limestone burning ovens # 1,2,3,4. 3-section electrostatic precipitators used to be Installed 
here with the increased interelectrode space and WIth low efficiency of cleanmg. Designing 
works dIrected at the reconstructIon of electrostatIC preCIpitators were conducted by "Spake" 
company. According to the deSIgn the efficiency of hme dust captunng is 99,8%. 620 tons of 
lIme dust per year wIll be captured. The total cost of the project is 4,7 million USA dollars. 
ThIS sum mcludes the cost of the project Itself, also the cost of the part of equipment 
supplIed by "Spake" company (electronic "InsIde" of the electrostatIC preCIpitators and theIr 
casmg). Part of the eqUipment wIll be manufactured by the plant itself, It WIll also assemble 
the eqUipment. According to the deSIgn, reconstructIOn wIll be carried out m parts WIthout 
mterruptIOn of the productIOn process. It IS envIsaged to carry out the cleamng from hme 
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dust In 2 stages: 1st step - cyclone group IS Installed where not only large partIcles are 
captured, but also the speed of the polluted gas IS decreased; 2nd step - cleaning In the 
electrostatIc precipItators (fIgure 51). 

Putting into operatIOn of an electrostatic precIpitator a year was envIsaged In the deSIgn. 
ElectrostatIc precIpItators behmd ovens # 3,4 were put into operation m 1995 (figures 52-55). 
At present the works on the constructIOn of electrostatIc preCIpItator behind ovens #1,2 are 
conducted (fIg.56) These works are about to be completed. If the funds are available, 
electrostatIc preCIpItators can be put mto operatIOn at the end of the second quarter of 1997. 
But to fimsh the work EMP needs to attract 600 thousand USA dollars in Investments, 
because the variant when the plant pays by means of their products was rejected by "Spake". 
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SECTION 7. 

RECOMMENDATIONS. 

7.1. Overview and General Recommendations. 

The project of MaXImum Acceptable ConcentratIOn was developed for the EMP m 1992. It 
wIll be in effect to 1997. The term of achieving MAC IS 1996. But due to non-completion of 
a number of measures, standards concermng discharge of suspended substances were not 
achIeved. But In connection with non-comphance wIth MAC, the activities regarding sohd 
waste dIscharges it was not achieved. 

The plant applied to the State Department for the approval of the limits to 1996-1997, based 
on the actual discharges in 1995. However, the limits to 1996 were approved on the level of 
the draft of MAC normatIves. For the exceedmg of limIts on the dIscharges, emISsions and 
placement of production wastes, the plant paid 500.000 USA dollars to the State Department. 

Currently, Ukraiman Scientific Center conducts an Inventory of hazardous discharges in order 
to develop a new draft of MAC. 

The plan of activitIes for envIronmental protectIOn IS available. But among 7 Items that 
concern the protection of the atmosphere, 3 Items were not earned out. 

reconstructIOn of a umt of aIr heaters of blast furnace#2. The term of the completIOn 
of works IS extended to July 1997 

reconstructIon of gas cleamng umts of technologIcal gases of the furnaces of lIme 
burnIng and InstallatIOn of electrostatIc precipitators "Spake" were carried out 
partially. The term of the completIOn IS extended to the first quarter of 1997. 

additional moistenmg of charge matenals (sludges) in the stock yard of the 
agglomeratIOn plant will not be conducted since the moisture of raw materials IS 
enough for the production. 

A new draft of MAC will mclude a list of activitIes for reduction of discharges that concern 
basIc environmental problems of the EMP: 

cleaning of agglomerate gases in a reject part of agglomerate units. 

cleaning of waste waters from 011 products. 

Since 1996 the unit for deSIccatIOn of oil products of the rolled stock shops that accumulate 
on the horizontal settlers operates m the plant (fig. 57-59). Pipes with slots that are used m 
this unit do not provide an effective cleaning as the content of 011 products m waste waters 
exceed MAC. Therefore, it is necessary for the plant to develop and implement effective 
measures for cleaning of waste waters from oil products for the reductIon of pollution in the 
nver Bulavm (fig. 60-61). 

19 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7.2. Agglomeration 

The agglomeratiOn shop was constructed more than 60 years ago. The eqUlpment In the shop 
IS very old and worn out and It needs to be repaIred. In order to construct a new 
agglomeratiOn complex wIth the applying of new technologIes of burmng and equIpped wIth 
efficIent gas cleanIng umts on all stages of the technologIcal process, the plant reqUIres about 
200 mIllIon $ dollars But thIS problem IS not going to be solved nght now. 

7.3. Blast Furnace 

The plant requires about 50 mIllion $ dollars for reconstruction of one blast furnaces 
depending upon the technology that is used in the blast furnace production and also 
depending on the applying of methods for the reduction of discharges from the castmg yards, 
umts for raw materials loadmg, equipment of gas cleamng facIhties of technological gases. But 
it requires attracting large Investments. 

One of the variants is the substitution of wet gas cleaning for dry gas cleaning in the blast 
furnaces with the installation of the electrostatic precipitators for with the subsequent 
bncketing of wastes and their usage in the agglomeration plant. For the implementation of 
these actIvities, the plant needs 2 million USA dollars for one electrostatic precipItator. In 
total the sum amounts to 6 million $ dollars. 

7.4. Desulfurization 

The plant reqUIres 30 mIlhon $ dollars for the constructiOn of a desulfunza t110n department 
eqUIpped wIth effectIve dust cleanIng devIces. 

7.5. Basic Oxygen Furnace (BOF) 

For the eqUIpment of mIxer department with the system of exhaust gas captunng and gas 
cleamng with the InstallatiOn of hoods at the places of slag flushing, at the places of pouring 
and dIscharge of pig Iron from the mixer, the plant needs 3 million$ dollars. 

As one of the variants of technologIcal operation we can consider the possibility of 
mtroducing a vertical gumting under which, the generated gases go to the gas cleaning units 
of the converter. 5 mIllion $ dollars IS needed to acomphsh thIS task. 

7.6. Lime-burning department 

EMP reqUIres 600 thousand $ dollars in order to Install 2 electrostatic precipitators of 
"Spake" company behind furnaces #1,2. 

7.7. Shop for the utilization of iron-containing sludges of the current 
production 

The plant requires 3 millIon $ dollars for the completion of construction of this shop. For 
more details refer to Item 2.1. 
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Figure 1. Overview of Enakievo Metallurgical Plant 

Figure 2. Overview of Enakievo Metallurgical Plant 
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Figure 3. Agglomeration shop 

Figure 4. Blast furnace shop 
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Figure 7. Enakievo By-Product Plant 

FIgure 8. Enakievo By-Product Plant 
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FIgure 9. Emission into atmosphere from Enakievo By-Product Coce Plant 

Figure 10. EmissIOns into the atmosphere from Enakievo By-Product Coce Plant 
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Figure 11. OXIgen-Converter Shop 

Figure 12. Oxigen-Converter Shop 
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Figure 14. Lime Burning Department 
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Figure 15. Construction of the shop for recycling of iron containing wastes 

Figure 16. ConstructIOn of the shop for recyclIng of Iron contammg wastes 
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Figure 17. Smoke stacks of the agglomeration shop 

Figure 18. Process of agglomerate burning 

6-8 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Figure 19. Process of agglomerate burning 

Figure 20. Process of agglomerate burmng 
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Figure 21. Process of agglomerate burning 

Figure 22. Construction of gas cleaning units for the agglomeration shop 
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Figure 23. Castmg Yard 

Figure 24. Place for charge unloading 
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Figure 25. EmIssIOns into the atmosphere 10 the place of loadmg the blast furnaces 

Figure 26. Emissions into the atmosphere m the place of loading the blast furnaces 

6 - 12 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FIgure 27. EmIssIOns mto the atmosphere in the place of loading the blast furnaces 

Figure 28. Blast Furnace Shop 
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Figure 29. Blast Furnace Shop 
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Figure 30. Sludge waters of gas cleanig units from the 
blast furnaces 
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Figure 31. Radial settlers of gas cleaning units of the blast furnace shop 
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Figure 32. Radial settlers of gas cleanmg umts of the blast furnace shop 
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Figure 33. Discharge of pollutants from the mIXer Figure 34. Discharge of pollutants from the mixer 
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Figure 35. Multicyclones of the mixer department Figure 36. Multicyclones of the mixer department 
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Figure 37. Converter in operatIOn Figure 38. Converter in operatIOn 
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Figure 39. Converter in operation Figure 40. Preparation for pouring into converter 
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Figure 41. Preparation for pouring mto converter 
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FIgure 42. Loading of scrap metal into the converter 
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Figure 43. Pouring of cast iron into the converter Figure 44. Pouring of cast iron into the converter 
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Figure 45. Pouring of steel out of the converter Figure 46. Blowing in of metal with nitrogen 
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Figure 47. Blowing in of metal with nitrogen 
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Figure 48. Emissions into atmosphere through an 
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Figure 49. Smoke stack of the converter sqoP 
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Figure 50. Radial settler of gas cleaning units of the converter shop 
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Figure 51. Electric precipitators "Spake" 
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Figure 52. Electric precipitators "Spake" behind 
furnaces #3 and 4 
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Figure 53. Electric precipitators "Spake" behind furnaces #3 
and 4 
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Figure 55. Electric precipitators "Spake" behind 
furnaces #3 and 4 

Figure 56. Installation of electrostatic precipitators 
"Spake" behind furnaces #1 and 2 
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Figure 57. Unit for the dessication of oil products in the horizontal ponds 

Figure 58. Unit for the dessication of 011 products in the horizontal ponds 
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Figure 59. Discharge to the plant codling pond Figure'60. Plant cooling pond 
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Figure 61. Plant cooling pond 
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