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This course is a modular course of materials thermodynamics offered to graduate students in the
materials science and engineering. In this course, selected topics specified in the sub-title of the
course, including basic principles to various applications of materials thermodynamics, will be
covered. By taking this course, graduate students will learn the basics of thermodynamics and
chemical reaction and will learn knowledge to understand the chemical reactions in the materials
processing and materials design.
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This course is the first module of 6 modules offered to graduate students in the materials science
and engineering. In this course, the first, second and third law of thermodynamics will be reviewed.
The basic chemical reactions involve gas, solid and liquid solutions will be taught. By taking this
course, graduate students will learn the basics of thermodynamics and chemical reaction and will
learn knowledge to understand the chemical reactions in the materials processing and materials
design.
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This course is the second module of 6 modules offered to graduate students in the materials
science and engineering. In this course, the basic construction of phase diagram will be taught. Th e
relationship between phase diagram and Gibbs energy will be understood. Binary, ternary and
various phase diagrams will be taught and its application to solidification and materials design will be
taught. By taking this course, graduate students will learn the basics of thermodynamics and
chemical reaction and will learn knowledge to understand the chemical reactions in the materials
processing and materials design.
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This course is the third module of 6 modules offered to graduate students in the materials science
and engineering. In this course, thermodynamics in Henrian and dilute solution will be taught
especially from the extractive metallurgy viewpoint. As the applications, the extraction and refining
processes for ferrous and non-ferrous metals will reviewed. By taking this course, graduate students
will learn the applications of thermodynamics to design new extraction process, refining process, and
recycling process for materials.
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This course is the fourth module of 6 modules offered to graduate students in the materials
science and engineering. In this course, CALPHAD type computational thermodynamics will be taught.
Simple thermodynamic models for solution phases will be taught, and student will create
thermodynamic database by themselves. Computational calculations for chemical reactions and phase
diagram will be performed by students. By taking this course, graduate students will learn the
computational thermodynamic tool and understand the realization of the fundamental theories of
thermodynamics in computational calculations.
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This course is the fifth module of 6 modules offered to graduate students in the materials science
and engineering. In this course, students will access to the commercial CALPHAD type computational
thermodynamic database to calculate complex chemical reactions and phase diagrams. In addition, the
various examples of materials and process design using the thermodynamic calculations will be
demonstrated. By taking this course, graduate students will understand new modern computational
thermodynamic approach for the design of new materials and process.
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This course is the sixth module of 6 modules offered to graduate students in the materials
science and engineering. In this course, students will learn the surface energy of materials and its
contribution to the thermodynamic stability of materials depending on the size of materials. By
taking this course, students will learn the importance of surface energy in nano-sized materials and
understand the thermodynamic reaction and phase transition in nano-sized materials. Through this
course, students will learn the key knowledge for the thermodynamic design of nano materials and
process optimization.




