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BRIEF DETAILS OF PROJECTS SUCCESSFULLY COMPLETED
AND ALSO CURRENTLY IN PROGRESS

1. Acesita (APERAM) (1975-84)

Injection of Charcoal into Blast Furnace Tuyeres
Project developed in the period of 1978 till 1981, with success. Injection started in Oct 1981.

Control Model using IRSID Concept to be applied in the Blast Furnace Control

FeCr High Carbon (HC) produced in the Low Electric Furnace

The production using the Low Electric Furnace was in the past used to produce Hot Metal. Then,a
techno economical Engineering was done to verify the use of that furnace to produce FeCr HC.
Start-up of the Charcoal Blast Furnace Number 2 of Acesita.

It was done 1979, with success by a consulting of Paul Wurth and our Group of Engineers coordinated
by me.

2. Mannesmann (Vallourec) (1984-1993)

Basic Engineering for Injection of Charcoal into Blast Furnace

Operation of a Pilot Plant just to prove the use of High Concentration of
Nitrogen/Air to inject Charcoal Powder into blast furnace

Develop basic Studies in Germany, so as Practice with Coal Powder Injection to introduce the
technology in Brazil, Blast Furnace 1.

Injection of charcoal into Charcoal Blast Furnace

3. UFOP

Basic Engineering for use Micro Wave to be used for Pirolysis of Wood.

Coordinator of a Project under the Sponsorship of Cemig to produce Charcoal and Energy (Otto and
Diesel Motogenerator)

(Project financed by CEMIG, around 28,6 Millions Indian Rupees)

International Coordination for Scientific Cooperation between India, China, South
Korea and Japan involving Students and Professors both sides.

International ~ Cooperation  between Germany and Brazil, connecting Reutlingen
Universitat and UFOP

International Cooperation between Russia ('Yekaterinburg University) and UFOP

Conference in Rzeszow University in Poland, to get connection in Engineering in
Rzesz6éw, Poland.

Brand New Project financed by CEMIG to ensure no shellfish in the Energy
System Generation
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Estimated value will be around 130,4 Millions Indian Rupees (1 USD=R$3,75 & 1
USD =67 InR)

4. Foreign service assignment (1999-2007) to work as Scientific Advisor and
Consultant to Vamtec and companies like Usiminas, Acesita, Gerdau and others in the Steelmaking
Area

5. Opening of Small Company, named as ECOENnviroX, in 2011, to develop projects
connected with Ecology, Environment and Energy. | am Council Member.

Yearly Budget is around 3,6 Millions InR. Projected for the next five years will be  around 45,9
Million InR. Now developping some projects connected with companies in Brazil
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Summary of major research, academic contributions

1. Development of Charcoal Powder Injection widely used in Brazil in small Blast Furnaces. Patent was
developed in 1979 and 1980. The economy given for only two companies Acesita and Mannesmann
gave an economy around 13,2 Millions m®of Charcoal in 34 years. This is equivalent to 528 Millions
USD (=35,6 thousand Million InR).

2. It was developed a project for Acesita to produce FeCr High Carbon. Giving a
Brutto Budget around 70 millions USD (=4,69 thousand Million InR) in ten years

3. Text book “Powder Materials Injection in the Blast Furnaces”, used all over the Country for teaching
with some co-authors from Companies and Universities.

4. Developed fifteen new courses for teaching Master and PhD Students

5. Implemented brand new research projects in Academy to use Waste from Agriculture; Use of
Microwave to produce Charcoal and Energy; use of biogas generated by organic Wastes and Cattle
Breeding Waste in the Iron and Steelmaking.

Trial to use Laser to introduce Heat Treatment into Materials in general.

MEMBERSHIP OF SOCIEITIES

«  Life Member, ABM, Metallurgical, Mineral and Mining Brazilian Association
« Life Member, AIST, Association of Iron and Steel Technology O Life
Member, IS1J, Iron and Steel Institute of Japan

32



