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Aco)\ Location of Gerdau’s Coke Plant GERDAU
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Aco/\ What are our Drivers? GERDAU

L Scenario of high competition in the steel market
@ Steel Capacity Production

' + 550Mt/year Ahead of demand” +25%

Capacity = 50Mt/year 0

E Current Production = 34Mt/year +30%

L High Impact of Coal on the Cost of Steel

Steel Cost (USS/t) Coal Blend

~ 30%

L Limited Investment Capacity in the short term.

In the long term: Stamp Charging — Jumbo - Scope 21

*(World Steel, 2016) (IABr,2017)

Need for higher efficiency

and differentiation

Alternative materials

Keeping the High Quality of Coke
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ACG N\ What are our Drivers? GERDAU

L Sustainability

&4

Dec/2015 > COP21

PINNING

O\ CUNE CRRNGE \\‘\Q \\

United Nations Climate Change
Conference

Global Climate Agreement:
Global warming of 2°C

NDC: Reduction of GHG (GreenHouseGas)
37% -By 2025 43% - By 2030

~ 6—6~

2016/17 - EPE

MINISTERIO DE
MINAS EENERGIA Al

Curvas de Custo e Potencial
de Eficiéncia Energética

para a industria de Siderurgia

vj

The government encourages proposals and measures
to be adopted by the industry,
including Steel Plants = Focus on energy efficiency.
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@ GERDAU How can we contribute?
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RES \ Scenery Environmental GERDAU
Coal Route: 1.88t CO,
" Emissions/t CS
4
Mineral Coal
A Coke plant Coke

Reduce the cost
of coke

Mitigate the
environmental effect

r% Co,

% Emissions/t HM
Chl

*Source: WSA


https://www.google.com.br/url?q=http://www.atitudessustentaveis.com.br/atitudes-sustentaveis/insper-debate-politicas-meio-ambiente/&sa=U&ei=lhZLU873JM-30AG9u4GwAQ&ved=0CC4Q9QEwAA&usg=AFQjCNF3TNv02n2KQsrEte9EAPvxqpRcTg
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ACOwu Biomass Routes in Coke Plant GERDAU
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Possible CO, Mitigation Via Addition of Charcoal to Coal Blends. ‘ o & s o
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2011, Ka Wing Ng
Strategy from Biofuel ronmaking From a Canadian Perspective

2016, Nippon Steel 2016

Carbonization Behaviour of Woody Biomass and Resulting Metallurgical Coke Properties



Use of Charcoal fines GERDAU

Brazil: largest charcoal producer

Forestry technology and soil / climate favorable. 5 ¢
" < 200km fj‘
Eucalyptus’ carbonization. . {’:‘)} /
\_?{_;

12Mt/year = 85% Steelmakers

Sources close
to the Plant

lCO2 & Cost

Surplus
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ACOws:  \ Use of Charcoal fines GERDAU
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Gerdau OB Gerdau Florestal

Charcoal fines Sete Lagoas

- Reduction S = 0,03%¢,4rc0a1 X 0,8%S 04
- Reduction Ash = 5% parcoa X 9%coal
- Reduction of CO, Emissions - GHG



Use of Biomass “Cavaco” GERDAU

2% in Coal Blend




Conclusion GERDAU
Coal Route:
4 .
Mineral Coal
Coke plant Coke
2%

Economics of

Metallurgical Coal Emission Factor Avoided Emission

Metallurgical Coal

(2017) (1) e

(tCO/unit)* (tCO,)

2.076.180 41.523,6 3,059 127.020,69 1.3R$/tHM

* Fator do WSA

Potencial (Integrated Coke): - 889ktCO,/year
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ACOmu: Publications
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KAAT UFOP

Tese de Doutorado

“Ttilizacdo de Moinha de Biorredutor ¢ Pneu Inservivel
na Producio de Cogue Metalirgico™

UEMG

AUTOR: MSc. Eng. Guilherme Liziere Ruggio, da Silva
ORIENTADOR: Dr. Eng. Paulo Santos Assis
CO-ORIENTADOR: Prof. Dr. Victor Zmyla|

Dezembro de 2016

GERDAU
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ACOw1 Publications GERDAU

abl I I UTILIZAGAO DE FINOS DE CARVAO VEGETAL PARA

Associacdo Brasileira de

Metalurgia, Materiais e Mineracao PRODUCAO DE BlOCOQUE METALURG|cq*

Influence of charcoal fines on the quality of metallurgical coke

+ SoTEEL'S PREMIER TECHNOLOGY EVENT
Guilherme Liziero Ruggzio da Sitval, Paulo Santos Assis 2 Alfredo Carlos Bitardes Quintas *, Paulo Henrique Grossi

o -
Domelas®, Lorena Cristina Amorim *, Erick Mitchell Henrique Braga f Renata Dias Silva e Souza *, Mauro Euclides?
LiGerdau Ouro Branco
345 nstituto Federal de Minas Gerais - Campus Ouro Branco
8-11 May L’REDEMA- UFOP

Nashville, Tenn., USA « Music E“'!ll Genter Keywords: Emission of CO2, Coke, Coal, Charcoal, Blast Furnace.

48° Reducao
20 18 6° Aglomeracao
bm UTILIZAGAO DE BIOMASSA DE EUCALIPTO NA
> a PRODUCAO DE COQUE METALURGICO *
Metalurgia, Matsﬂg?: Zﬂ&ﬁ:iﬁgg Renata Dias e Souza Silva’

Guilherme Liziero Ruggio da Silva?
Jodo Ricardo Denicolo Braga®
Lays Augusta Leal Carvalho?
Paulo Santos Assis®



‘Thank you!
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O aco da Gerdau tem a forca da trangf-ormagéo.




