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COURSE SYLLABUS

Course Title :
Crystallization Technology of Battery Materials

Credits / Hours |3/3| Course Number [ IRequired [MElective

Brief Course Description& Curriculum Objective:

The object of this course is to describe the important aspects of crystallization theory and
practice, together with some closely allied topics. For improving the students' English ability,
this course uses English textbook and uses some studies or reports published in the literature
about the crystallization technology as the teaching materials. This course includes many most
important topics for crystallization technology such as the crystalline state, physical and
chemical properties, solutions and solubility, phase equilibria, nucleation, crystal growth,
crystallization techniques and equipment, and crystallizer operation and design. The content of
this course will not only help students to understand the theory and principles of crystallization
and crystallizer design, but also let students in the future can apply these knowledge in the
industrial separation. In addition, the curriculum taught in each topic will include the current
state of development for crystallization technique, which can train students the ability to think
independently and to keep the ability for lifelong learning.

Course Topics

Topic Content

This topic describes many issues of crystallization state, including liquid
o crystals, crystalline solids, crystal systems, miller indices, space lattices,
The crystallization state | . .
isomorphs and polymorphs, enantiomorphs and racemates, crystal habit,

dendrites, composite crystals and twins, and imperfections in crystals.

This topic introduces many important material properties for
crystallization, including density, viscosity, surface tension, diffusivity,
Physical and thermal|refractive index, electrolytic conductivity, crystal hardness, units of
properties heat, heat capacity, thermal conductivity, boiling, freezing and melting
point, latent heats of phase change, heats of solution and crystallization,
and size classification of crystals.

This topic includes the following issues such as solutions and melts, solvent
selection, expression of solution composition, solubility correlations,
Solutions and solubility |theoretical crystal yield, particle size and solubility, effect of impurities,
measurement of solubility, prediction of solubility, supersolubility, and
solution structure.

This topic describes many issues for crystallization, including the phase
rule, one or two-component systems, enthalpy-composition diagram,
phase change detection, three or four-component systems, and dybamic
phase diagrams.

Phase equilibria




Nucleation

This topic describes many issues for crystallization, including the
primary nucleation, secondary nucleation, metastable zone widths,
effects of impurities, induction and latent periods, interfacial tension,
Oswald’s rule of stages.

Crystal growth

This topic describes many issues for crystallization, including the crystal
growth theories, growth rate measurements, crystallization and dissolution,
crystal habit modification, phase transformations, and inclusions.

Crystallization techniques
and equipment

This topic describes many issues for crystallization, including the
recrystallization, precipitation, crystallization from melts, sublimation,
crystallization from solution, caking of crystal.

Crystallizer operation and
design

This topic describes many issues for crystallization, including the
crystal size distribution, Kinetic data measurement and utilization,
crystallizer specification, fluid-particle suspensions, encrustation, and
downstream processes.




