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R&D vision -
EAF environmental impact:
an opportunity, not more a problem
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Key factors for a
sustainable development

— g
The key is to develop a solution that will reduce production
cost and generate environmental benefits without
Increasing complexity and not affecting productivity

Quality Waste Typical cost

Manazg(sment subdivision

for
Consumables
7o EAF iteel
Alloys & Additives
4% — Steel Scrap
Capital Costs 73%
b % - |
Production .
Personnel/
9%
Q}({‘ : Electrodes
% & 5%
< <3 > & 7%

CSM

Centro Sviluppo Materiali

materials, technology & innovation



160

140

120

100

80

60

40

20

D -

What about the

environment ?

144

EU legislation related to the environmental issues

108
102

71
64
57

52
45 45

29 29

u
I T

13 12
10 10
6 55 7 8 7 8 27
111 33

1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012

ValEAF6M" Seminar - Bardolino, September 24t 2015 @ Coto S Wetara

materials, technology & innovation




Cost of regulation

—

Table A. Cumulative cost of regulation (€/tonne)

Cumulativeregulatory
costsin 2012 represent
BOF  EAF  Steel for EAF products
approximately:

HRC WR Industry

issi di _ _ o
EIS omen | 074 | 585 | =79 A 3% of the total cost of
Energy 367 512 549 production of EAF
Environment 6.15 3.30 5.04 Wire I’OdS‘
Product (REACH) 0.10 0.05 0.08 A about 7% of priceraw
Total 10.66 17.41 13.37 material margin
Source: ASSESSMEMF CUMULATIVE COST IMPACT FOR THE STEEL about;
INDUSTRY;entrefor European Policystudies, 2013 A

a quarter of EBITDA.
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Cost or cost -strain ?

http://dataservice.eea.europa.eu/

1.A2.A Iron and Steel 1.A2C. Chemicals

Emissions - EU27 - Tg (million Emissions - EU15- Tg (million
— tonnes) (S— tonnes)
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Main CSM RFCS in EAF:

energy & environment area

Scrapmanagment Processontrol/ Environmentalimpact C &FeObasedmaterial subtitution
optimisation

7215-PP/027 7210-PR/200 Effects of operational
Scrap continuous charging to EAF factors on the formation of ftoxic
organic micropollutants in EAF

RFSRCT-2006-00035 LaserInduced RFSRCT-2006-00033 Control of RFCRECT200820009
Breakdown Spectroscopy for Advanced nitrogen oxide emission at the EAF Upgrading and utilisation of residual
Characterisation and Sorting of Steel Scrap (CONOX) iron oxide materials for hot metal
production (URIOM)
RFSRCT-2005-00003 Control and optimisation of scrap charging and melting RFSRCT-2009-00004
operation to increase steel recycling ratio (CONOPTSCRAP) Sustainable EAF steel production(GREENEAF)
RFCSCT-2007-00008 Cost and energy effective management of EAF with RFSPCT-2014-00003
flexible charge material mix (FLEXCHARGE) Biochar for a sustainable EAF steel production (GREENEAF 2)

RFSRCT-2014-00008 Recycling of industrial and municipal waste as slag
foaming agent in EAF (RINFOAM)

RFSRCT-2006-00004 Improved EAF process control using
on-line offgas analysis (OFFGAS)

RFSRCT-2012-00006 Control of slag
quality for utilization in the
construction industry (SLACON)

RFSRCT-2014-00007 Optimization of scrap charge management and related RFSRCT-2013-00030
process adaptation for EAF performancesimprovement and cost reduction Environmental impact evaluation and
(OptiScrapManage effective management of resources

in the EAF steelmaking (EIRES)
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of EAF technology - VALEAF
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key alea Productivity (cost) "
Repeatability (prduct quality)

ew generation of sensors and process control
systems allowing synchronized regulation of global
and local working conditions

Aprocess integration (EAF + LF + CC)

Ause ofC based materials (i.biochar plastics)

Ause of scraubstitutes(i.e. DRI, scale)

Ause of low quality scrap (charggtimisation)

Environmental impact

Aresidualvalorisation(i.e. slag, dust)

Aheat recovery from offyas and slag with low
environmental impac{i.e. HE with fast cooling)

-+ saceniox __ Areduction of emissions (i.€lioxing NOX)
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New development :

EAF configuration /process

All of new processes have been able to demonstrate some benef

However there is10 perfect solution that will meet the needs of all
steelmaking operationsRather, steelmakers must prioritize their
objectives and then match these to the attributes of EAF design:

@ costEE
@ costNG
mcostof C (ncludingCtax)

Technology | References | Type |  Charge ‘ EE ‘ 02 EHI‘ C

Source: WSBAHExpertGroup

4 _ﬁ @ variabilityof scrap
SIMETAL Quantum 1w shat | 3104 batc ~280
FUCHS COSS 5@ shatt | 304 batches | ~300 b C_OSt EE
Vs ERC 2+ UWE 3104 batches | ~300 rbhlghCOStNG
/ + - Shaft ] C - - )
L'|--— @ costof C orbiomass
JPSP EcoArc (il shaft | 1210 13 hat ~280
L Hpermeablescrap
TENOVA Eﬁﬂ:ﬂ 20 Constesl | cONtinuOUS =310
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Environment:
some more challenges

;. How to transform the residuals in certified products ?

.

i How to recover the maximum level @xergyfrom hot gases (from 1500 to
250°C or less) with high content of dust without drawback in the miero
pollutant emissions ?

How to transfer energyfrom hightemperature solids(blocks ofslagfrom 1
to 10 cm) toproducehightemperature gaswith high globalefficiencyand

obtain/ mantainingthe by-product physical chemicalcharactheristdor the
treated solid ?

How to use in an effective way the recovered energy (inside the plant vs.
- crosssectorial approach) ?

How to reduce the ROI of technologies already available for material and
_energy recovery & utilization ?

%‘Nq
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New development: ff i * [N
by_products Qs vofnlogy - VALEAR eelmaking

wastes must be
considered a
gecondary raw
erial source for
main reasons:
ightening
Pnvironmental
egislation makes the
andfill disposal of
astes more
expensive
he high content of
ron and metal
pxides makes wastes
aluable raw material
or EAF charge
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