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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

In relation with a PhD student, to design a bench test for the thermo-chemo-mechanical characterization of the ramming paste and
carbon materials in order to establish, based on founded assumptions, an abacus of its mechanical behaviour from 20 to 1000°C and for
different baking levels; to characterize, at room temperature, the three-dimensional visco-elasto-plastic behaviour of the ramming
paste and cathode materials.

\—/

/( Diploma and Prerequites

\

Master in applied science : Diploma: Degree in civil or mechanical or
Mechanical characterization of metallurgical engineering e Place: Université Laval
carboneous materials between * Date: between September
25°C with 1000°C . 2009 and May 2010
¢ Position No: MACE-MScl
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.
A\ 7

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; aptitude for
modelling and experimental sciences would be an asset.

S
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. 4/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

In collaboration with another master student, to design a bench tests which will make it possible to carry out interface characterization
on the most significant interfaces of electrolysis cell and the characterization of the coke or graphite bed.

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma : Degree in chemical or civil or mechanical
Tests on coke or graphite bed or metallurgical or physical engineering e Place: Université Laval
interface ¢ Date: September 2009 or
January 2010
e Position No: MACE-MSc2
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.
A ~#
General requirements 1
) N\
To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; aptitude for
modelling and experimental sciences would be an asset.

/
B
Important note J N\

The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. J

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

In collaboration with another master student, to design a bench tests which will make it possible to carry out interface characterization
on the most significant interfaces of electrolysis cell and the characterization of the coke or graphite bed.

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma : Degree in chemical or civil or mechanical
Tests on cast iron / steel / or metallurgical or physical engineering e Place: Université Laval
carbon interfaces of anode and * Date: September 2009 or
cathode January 2010
¢ Position No: MACE-MSc3
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.
L v

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; aptitude for
modelling and experimental sciences would be an asset.

/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
KAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. ,./

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

In relation with a PhD student, to characterize from the mechanical point of view, materials of the cell (refractory concrete, refractory
bricks, calcium silicate, etc., (other materials could be added dependently of the cell technology which will be targeted) from 20 to
1000°C; to characterize, at room temperature, the three-dimensional behaviour (via a triaxial cell), visco-elasto-plastic with damage of
materials.

\—/

/( Diploma and Prerequites

\

Master in applied science : Diploma : Degree in civil or mechanical or

Mechanical characterization of metallurgical or physical engineering e Place: Université Laval

non carboneous materials * Date: between January

between 25°C with 1000°C . and September 2011

¢ Position No: MACE-MSc4
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.

A\ v

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; aptitude for
modelling and experimental sciences would be an asset.

J
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. j

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

To perform the optimisation of cathodic bar in order to minimize the energy consumption based on shape of the groove and based on
different type of materials.

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma : Degree in civil or mechanical or
Shape and material metallurgical or physical engineering e Place: Université Laval
optimisation of cathodic bar in e Date: September 2012 or
order to minimize the energy January 2013
consumption. e Position No: MACE-MSc5
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.
A ~

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; aptitude for
modelling and experimental sciences would be an asset.

/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. A/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

Based on existing FEM models of cell preheating, this project aims to simulate TEM behaviour in early age of the cell (few months) and
to study the disturbances caused by the cell operations, in order to understand the thermomechanical and energy impact of these
operations and to find scenarios to minimize their effects

\—/

/( Diploma and Prerequites

\

PhD: Thermo-mechanical MSc diploma: Engineer’s degree; Undergraduate

modelling of cell in operation diploma: degree in chemical or mechanical or e Place: Université Laval
metallurgical or physical engineering; excellent skill in * Date: September 2010 or
FEM and numerical modelling and ANSYS; be able to January 2011
develop finite elements codes in C++. e Position No: MACE-PhD1

/—( Remuneration } N

The candidate will receive a remuneration of 23 000$/y.
N v

,{ General requirements ) ~

To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be
autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.

vy
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. ,/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

The goal of this project is to model the degradation of the cathode block in function of time after the metal bath is in sufficient volume
so that the electro-active cathodic zone is mainly located at the interface metal / bath. The mathematical and numerical modelling of
the migration of ionic species must by set-up for the bath and the cathode.

\—/

/( Diploma and Prerequites

\

PhD: Mathematical and MSc diploma: Engineer’s degree; Undergraduate
numerical modelling of bath / diploma: degree in chemical or metallurgical or e Place: Université Laval
cathode interaction physical engineering; excellent skill in FEM and * Date: September 2010 or
numerical modelling and ANSYS; be able to develop January 2011
finite elements codes in C++. * Position No: MACE-PhD2
r—l Remuneration } ~
The candidate will receive a remuneration of 23 000$/y.
A\ -~

,{ General requirements ) ~

To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be
autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.

S/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
KAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. A/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\_consumption in the Hall-Héroult process.

Project Description )

To carry out numerical simulations of cell behaviour in a reasonable times, as close as possible to the real time of cell operations. To
parallel the FESh++ code on distributed memory computer (cluster) and to set up an efficient resolution strategy of multi-physic
problems.

\—/

/( Diploma and Prerequites

\

PhD: High performance MSc diploma: mathematics' or engineer’s degree;
computation: parallel Undergraduate diploma: mathematics' or engineer’s e Place: Université Laval
computation and multi-physic or computer science degree; excellent skill in FEM, * Date: as soon as possible
problems numerical modelling and C++ language; knowledge in
parallel computation and MPI would be an asset. e Position No: MACE-PhD3
r—l Remuneration } ~
The candidate will receive a remuneration of 23 000$/y.
A\ v

,{ General requirements ) ~

To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be
autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.

/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
kAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. j/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

To establish and validate constitutive thermo-chemo-mechanical laws for ramming paste and cathode block taking into account the

creep/relaxation, damage and the baking of the paste; to design a test bench for the characterization thermo-chemo-mechanics of the

paste and carbon in order to establish, starting from founded assumptions, an abacus of its mechanical behaviour with going from 20 to

1000°C and various baking levels; to characterize, at room temperature, the three-dimensional behaviour visco-elasto-plastic of the
aste and cathode materials.

/( Diploma and Prerequites } \
PhD: Constitutive laws of MSc diploma: Engineer’s degree; Undergraduate
carbonaceous lining materials diploma: degree in civil or mechanical or metallurgical e Place: Université Laval
engineering; excellent skill in solid mechanic, damage * Date: AS soon as possible
mechanic or elasto-plasticity;
e Position No: MACE-PhD4

/—( Remuneration } N

The candidate will receive a remuneration of 23 000$/y.

A& v
({ General requirements J N
To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be

autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.

J
B
Important note J N\

The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. 4/

/{ : 1
Information J ™

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\

area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,

fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire

des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A

five years research program has been set up in order to find solutions to reduce the energy consumption in

primary aluminium production. This R&D program is based on two partnership university/industry research

programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development

Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency

(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this
\consumption in the Hall-Héroult process.

Project Description )

To establish and validate thermo-chemo-mechanical constitutive laws for refractory concrete (taking of account water content), of
refractory bricks and calcium silicate calcium silicate, etc., (other materials could be added dependently of the cell technology which will
be targeted) taking into account of creep/relaxation, the damage and the hydration of the concrete; to characterize materials from 20
with 1000°C; to characterize, at room temperature, the three-dimensional behavior (via a triaxial cell), visco-elasto-plastic materials.

/( Diploma and Prerequites ) \
PhD: Constitutive laws of non MSc diploma: Engineer’s degree; Undergraduate
carbonaceous lining materials diploma: degree in civil or mechanical or metallurgical e Place: Université Laval
engineering; excellent skill in solid mechanic, damage e Date: between
mechanic or elasto-plasticity; September 2009 and
December 2010

/—( Remuneration } N

The candidate will receive a remuneration of 23 000$/y.

S vy
({ General requirements } N
To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be

autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.
S/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
KAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. j

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.




—
REGAL

“ UNIVERSITE

Hyg::%bec I.AVAI_ ® NSERC L
N, E3E3
Institut de recherche ALCDA Québec eaea

RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\

area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,

fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire

des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A

five years research program has been set up in order to find solutions to reduce the energy consumption in

primary aluminium production. This R&D program is based on two partnership university/industry research

programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development

Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency

(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this
\_consumption in the Hall-Héroult process.

Project Description )

Shape and materials optimization of anode connection, in order to minimize the energy consumption by taking into account of two non
steady scenarios : anode in cell preheating phase and anode change.

\—/

/( Diploma and Prerequites

\

PhD: Optimization of the MSc diploma: Engineer’s degree; Undergraduate

anode’s energetic efficiency diploma: degree in chemical or civil or mechanical or e Place: Université Laval
metallurgical or physical engineering; excellent skill in e Date: between
FEM, numerical modelling and optimisation and September 2010 and

ANSYS. September 2011

/—( Remuneration } N

The candidate will receive a remuneration of 23 000$/y.

A v
({ General requirements } N
To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be

autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.
S
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
kAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. J/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF POSTDOCTORAL TRAINEE FOR R&D INDUSTRIAL PROJECT
\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project description )

To develop in the FESh++ environment, a numerical model allowing to simulate the movement of the bath and metal while taking into
account side ledge; to couple this model with a thermo-electro-mechanical model of the remainder of the cell (lining of the cell) using
interface elements.

\—/

/( Diploma and Prerequites

\

Doctorate diploma : mathematics’ or engineering’s degree; Undergraduate

diploma : degree in civil or chemical or mechanical or metallurgical or physical e Place: Université Laval
engineering or in mathematics ; excellent skill in FEM, numerical modelling e Date: as soon as possible
and ANSYS; be able to develop finite elements codes in C++. ¢ Position No: MACE-SPD1
/—( Remuneration } N
The candidate will receive a remuneration of 40 000$/y.

. v
({ General requirements } N
To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be

autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.
S
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The trainee will be enrolled at Laval University and will make stays in Alcoa smelters. ,_/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF POSTDOCTORAL TRAINEE FOR R&D INDUSTRIAL PROJECT
\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project description )

Based on good cell starting practice, and on the results of finite element simulations, to develop performance indicators for decision-
making aid for engineers.

\—/

/( Diploma and Prerequites

\

Doctorate diploma: engineering’s degree; Undergraduate diploma: degree in

civil or chemical or mechanical or metallurgical or physical engineering; e Place: Université Laval
excellent skill in FEM, numerical modelling and ANSYS; be able to develop e Date: between September
finite elements codes in C++. 2011 and September 2012

® Position No: MACE-SPD2

AN

/—( Remuneration } N
The candidate will receive a remuneration of 40 000$/y.

N vy
({ General requirements } N
To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be

autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.
/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The trainee will be enrolled at Laval University and will make stays in Alcoa smelters. 4/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com ; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

In close cooperation with Alcoa’s engineers, the candidate will have to gather the data available concerning the properties of materials
used to manufacture anodes. He will choose then some promising formulations and will carry out experimental tests in order to reveal
the effect of the properties of those materials on the characteristics of the mixtures and the vibro-compacted parts

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma: Degree in chemical or metallurgical or
Mechanical and electrical physical engineering ; excellent knowledge of the e Place: Université Laval
characterisation of green and methods for materials characterization; knowledge of * Date: as soon as possible
bake anodes the powder metallurgy; basic knowledge of the e Position No: RDC-UL-MSc1
statistical analysis and interpretation of data would
\ / . be assets / /
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.
A\ v
General requirements 1
) N
To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; skill in
experimental sciences and knowing of the aluminium production process would be an assets.
J
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. A/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

In close cooperation with Alcoa’s engineers, the candidate will have to produce a of experimental data base on the effect of the various
parameters of vibro-compaction on the mechanical, electrical and thermal properties of the anode.

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma : Degree in mechanical or metallurgical or

Characterisation of green physical engineering; excellent knowledge of the e Place: Université Laval
anodes formed by vibro- methods for materials characterization; knowledge e Date: as soon as possible
compaction process of the powder metallurgy would be an asset. ¢ Position No: RDC-UL-MSc2

/—( Remuneration } N

The candidate will receive a remuneration of 16 000$/y.
A -~

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; skill in
experimental sciences and knowing of the aluminium production process would be an assets.

S/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. J

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

THE POSITION HAS BEEN ASSIGNED

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma : Degree in chemical or civil or mechanical
Modeling of the anode baking or metallurgical or physical engineering; aptitude in e Place: Université Laval
furnace numerical modelling and knowledge of FLUENT e Date:

would be an assets. e Position No: RDC-UL-MSc3

/—( Remuneration } N

The candidate will receive a remuneration of 16 000$/y.
L v

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; skill in
experimental sciences and knowing of the aluminium production process would be an assets.

/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
KAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. ,_/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

The candidate will study in experiments the effects of anode baking parameters on the mechanical and electrical properties of the
baked anodes. The results obtained will be used in particular for the development and the validation of numerical models.

\—/

/( Diploma and Prerequites

\

Master in applied science : Diploma : Degree in chemical or mechanical or
Experimental study of the metallurgical or physical engineering or in a related e Place: Université Laval
effects of the baking field. * Date: May or September
parameters on the final 2010
properties e Position No: RDC-UL-MSc4
/—( Remuneration } N
The candidate will receive a remuneration of 16 000$/y.
A\ v

,{ General requirements ) ~

To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; skill in
experimental sciences and knowing of the aluminium production process would be an assets.

J
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. J

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF MASTER STUDENT FOR AN INDUSTRIAL R&D PROJECT

\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project Description )

The candidate will use all experimental and theoretical information obtained by other members of the team in order to investigate the
thermo-mechanical behaviour of the anodes, more precisely in situation of thermal shocks, and thus to establish a relation between the
various properties of the anode and the thermal impact resistance of this one.

\—/

/( Diploma and Prerequites

\

Master in applied science: Diploma : Degree in mechanical or metallurgical or
Thermo mechanical behaviour physical engineering; excellent knowledge of the e Place: Université Laval
of the anodes -: thermal shocks methods for materials characterization and the e Date: 2010
numerical methods; knowledge of ANSYS would be e Position No: RDC-UL-MSc5

an asset.

/—( Remuneration } N

The candidate will receive a remuneration of 16 000$/y.

A v
({ General requirements } N
To hold a cumulative average of B or better, to be autonomous; to be able to write, read and speak French or English; skill in

experimental sciences and knowing of the aluminium production process would be an assets.

J/
B
Important note J N\

The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. J

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project description )

The candidate will develop a numerical model to simulate the transient evolution of spatial distributions of temperature and other
physical useful fields during the process of anode baking. The experimental results of other members of the team will be used to
validate this model.

\—/

/( Diploma and Prerequites

\

PhD: Modeling of the anode MSc diploma: Engineer’s degree; Undergraduate

baking diploma: degree in mechanical or physical or e Place: Université Laval
metallurgical or in a related field; knowledge in « Date: May or September
numerical modelling and simulations (finite elements 2010
or finite volumes) and in programming. e Position No: RDC-UL-PhD3

/—( Remuneration } N

The candidate will receive a remuneration of 23 000$/y.
\. v

,{ General requirements ) ~

To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be
autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.

S
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. ,/

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF DOCTORATE STUDENT FOR AN INDUSTRIAL R&D PROJECT
/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the\

area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,

fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire

des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A

five years research program has been set up in order to find solutions to reduce the energy consumption in

primary aluminium production. This R&D program is based on two partnership university/industry research

programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development

Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency

(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this
\consumption in the Hall-Héroult process.

Project description )

The candidate will use all experimental and theoretical information obtained by other members of the team in order to reveal the
mechanisms of densification and pores evolution during baking and of sintering of anodes. The effect of the microstructure on the
mechanical and electrical properties will be also investigated.

\—/

/( Diploma and Prerequites

\

PhD: Densification and MSc diploma: Engineer’s degree; Undergraduate
sintering of the anodic blocks diploma: degree in metallurgical or physical e Place: Université Laval
engineering; excellent skill of powder metallurgy; e Date: 2010
basic knowledge of the statistical analysis and
interpretation of data would be an asset. e Position No: RDC-UL-PhD4
/—( Remuneration } N
The candidate will receive a remuneration of 23 000$/y.
- v

,{ General requirements ) ~

To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be
autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.

S/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
KAIcoa scientists. The student will be enrolled at Laval University and will make stays in Alcoa smelters. J

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.
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RECRUITMENT OF POSTDOCTORAL TRAINEE FOR R&D INDUSTRIAL PROJECT
\

/Laval University, through the Aluminium Research Centre - REGAL, is an academic research world leader in the
area of aluminium production. Alcoa is the world's leading producer and manager of primary aluminium,
fabricated aluminium and alumina facilities, and is active in all major aspects of the industry. The Laboratoire
des technologies d’énergie (Hydro-Quebec) is a leader in the field energy efficiency innovative technologies. A
five years research program has been set up in order to find solutions to reduce the energy consumption in
primary aluminium production. This R&D program is based on two partnership university/industry research
programs funded by NSERC: Industrial Research Chair Program, and Collaborative Research and Development
Program:

e Industrial Research Chair NSERC/Alcoa/Hydro-Quebec on Modelling of Aluminium Cell and energy efficiency
(MACE3)

e Improvement of smelting energy efficiency through anode production improvement

The objective, common to these two projects, aims at developing solutions to reduce the energy consumption

which will make it possible to industry to implement technologies in order to reduce significantly this

\consumption in the Hall-Héroult process.

Project description )

To develop a numerical model which will integrate all models developed in the project and to make it usable for the staff of anode
plant. He will use this global model just as gll knowledge obtained at the time from the preceding projects, in order to increase the
energy efficiency of the plant by optimizing the anode production process.

\—/

/( Diploma and Prerequites

\

Doctorate diploma : engineering’s degree; Undergraduate diploma : degree

in chemical or metallurgical or physical engineering; excellent skill in FEM, e Place: Université Laval

numerical modelling, solid mechanics; aptitude in experimental sciences. e Date: as soon as possible
e Position No: RDC-UL-SPD1

/—( Remuneration } N
The candidate will receive a remuneration of 40 000$/y.

S vy
({ General requirements } N
To hold a cumulative average of B or better during the 4 years of the engineering diploma and during 2 years of MSc; to be

autonomous, to be able to write, read and speak French or English; to know the aluminium production process would be asset.
S/
B
Important note J N\
The success of this research program is strongly dependent on the meshing between the students, the university researchers and the
\Alcoa scientists. The trainee will be enrolled at Laval University and will make stays in Alcoa smelters. J

/{ : 1
Information J R

Dedicated, positive and team-oriented students are encouraged to submit their resume with 3 referee names and academic record to
L Melissa.Leclerc@alcoa.com; please indicates the project number on which you apply.






