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—. REFAN

In Physical Chemistry I, how energy changes the physical/chemical properties of
matter was explored. This course will continue on the discussion, providing
fundamental insights on how microscopic interactions in the molecular level lead to
such properties of the macroscopic systems. We will also explore the kinetics of
chemical reactions, and try to understand its dynamics from the point of view of
molecular interactions.

Specific topics include the following; statistical thermodynamics, molecular
interactions, molecular transportation, chemical kinetics, and reaction kinetics.

=. REHEXER

After finishing the course, students are expected to become familiar with the relati

onship between molecular interactions and the macroscopic properties of matter.

. REHFSE

This course will be mainly delivered by lecture. The students will be able to review

the lecture content through homework.

I REHFARSZH
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Course Structure by Week

. Contact |Teaching
Week | Ch r Teachin nten
eek | Chapte eaching Contents Hours Modes
Statistical Thermodynamics
Boltzmann distribution, Molecular partition functions
1-3 19,20 3 Lecture
Molecular energies, Canonical ensemble
Internal energy and entropy, derived functions
Molecular interactions
Electric properties of molecules
4-6 21 |Van der Waals interaction, total molecular interaction 3 Lecture
(Week #5: Quiz #1)
Surface interactions
Molecules in motion
7.8 24 Kinetic theory of gases 3 Lecture
Transportation in gases and liquids: diffusion,
thermal and electrical conductivity, viscosity
9 Mid-term exam 3 exam
Chemical Kinetics
Rates of chemical reactions, Arrhenius equation
10-13) 25,26 Reaction mechanisms, Enzymes and 3 Lecture
photochemistry
Adsorption and desorption on solid surfaces
Reaction dynamics
(Week #14: Quiz #1)
14-16| 27,28 3 Lecture

Collision theory

Transition-state theory
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Final exam: 40 %
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This course highly values academic integrity. Behaviors such as plagiarism and cheat

ing are strictly prohibited.
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Lecture and exams will be given in English.
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4. The vorticity equation and Kelvin's

theorem

1.

2.
3.

The vorticity equation for an
incompressible viscous fluid
Case of an ideal

fluid and Kelvin's theorem

5. Conservation of energy and Bernoulli's

theorem

1.

Conservation of energy in an
incompressible Newtonian fluid
Conservation of energy in a
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theorem
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4. Frictional force on a
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6. Vorticity in the boundary layer
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7. Transition to turbulence
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5. Waves

1. Sound waves
1. Wave equation in a perfect gas
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4. Solutions to the wave equation
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2. Rayleigh-Taylor instability

3. Rayleigh-Benard instability

4. Turbulence
1. The Reynolds stress
2. Mixing length theory
3. Energy conservation
4. Kolmogorov scaling
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