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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. BFRLZFK Course Title Y1242 | Physical Chemistry |
BRE R .
2. .2 % Department of Chemistry

Originating Department

)L% =]
3. B#S CH301
Course Code

4.  HFEZES Credit Value 4
5. R LV FAE L Major Foundational Courses
Course Type
R
6. Z= Fall
Semester
BRES . . .
7. HEXiE English & Chinese

Teaching Language

BEHUT. FRER. BRHy | POLRAE HER
R B AR, WHIPI| RS BRIk 406 %

ik ez = D) Email: huang.Im@sustech.edu.cn
8' TH -
g:rt‘lt':g:or(s), Affiliation& Dr. Limin Huang, Professor, Department of Chemistry

Office: No 1 Faculty Research Bldg.Room-406.

(For team teaching, please list
Email: huanglm@sustech.edu.cn

all instructors)

LW RIBIE. FTBER. BE&R
9. kN 554 To be announced

Tutor/TA(s), Contact

HRABRHB(FTAE)
10. Maximum Enrolment 100
(Optional)
1. BEHFR i JBAFATR | TR/IES HEGERMEEH) JSE= i)
Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
= S 64 64
Credit Hours




s.a%#axé

12.

13.

14.

15.

16.

17.

Academic Requirements

/" SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY

SBRE, REFIER AR (F) A (MA102B) « K% ¥ 3 B ( F)  (PHY105B) . k2 5 8 A

Pre-requisites or Other (CH101A)

AR, (T, MR R R AV IERIUR, ALY 7 TR R A

Wiktg.

JRERE, A This fundamental course should be taken by students with contemplating in Chemistry,
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is a pre-requisite Chemical Engineering, Materials Science and Engineering, Environmental Engineering
and etc. It is also highly recommended to students in Biology and Biomedical

Engineering.
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Based on thermodynamics, Physical Chemistry | deals with chemical thermodynamics, simple mixtures and solutions,
phase equilibrium, chemical equilibrium, equilibrium electrochemistry, interfaces and colloidal chemistry, and statistical
thermodynamics. This course is intended to provide students with an understanding of basic principles, laws and theories
of physical chemistry that are necessary for other chemistry courses, and with the ability to solve problems that are
associated with solutions, phase diagrams, chemical equilibrium, electrochemical systems and interfaces.
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The course will help students develop the ability to handle basic problems involving solutions, phase diagrams, chemical
and electrochemical systems equilibrium, and interfaces, and understand the macroscopic property of a system based
on its microscopic property via statistic mechanics.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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1 The properties of gases (3 hours)
The perfect gas

1.1 The states of gases

1.2 The gas laws

Real gases

1.3 Molecular interactions

1.4 The van der Waals equation

1.5 The principle of corresponding states

2 The First Law (10 hours)

The basic concepts

2.1 Work, heat, and energy

2.2 The internal energy

2.3 Expansion work

2.4 Heat transactions

2.5 Enthalpy

2.6 Adiabatic changes
Thermochemistry

2.7 Standard enthalpy changes

2.8 Standard enthalpies of formation
2.9 The temperature-dependence of reaction enthalpies
State functions and exact differentials
2.10 Exact and inexact differentials
2.11 Changes in internal energy

2.12 The Joule—Thomson effect

3 The Second Law (10 hours)

The direction of spontaneous change
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3.1 The dispersal of energy

3.2 Entropy

3.3 Entropy changes accompanying specific processes
3.4 The Third Law of thermodynamics

Concentrating on the system

3.5 The Helmholtz and Gibbs energies

3.6 Standard reaction Gibbs energies

Combining the First and Second Laws

3.7 The fundamental equation

3.8 Properties of the internal energy

3.9 Properties of the Gibbs energy

4 Simple mixtures (8 hours)

The thermodynamic description of mixtures
4.1 Partial molar quantities

4.2 The thermodynamics of mixing
4.3 The chemical potentials of liquids
The properties of solutions

4.4 Liquid mixtures

4.5 Colligative properties

Activities

4.6 The solvent activity

4.7 The solute activity

4.8 The activities of regular solutions

4.9 The activities of ions in solution

5 Phase diagrams (8 hours)

Phases, components, and degrees of freedom
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5.1 Definitions

5.2 The phase rule: Gibbs phase rule

Physical transformations of pure substances

5.3 Three typical phase diagrams

Supercritical fluids

5.4 The thermodynamic criterion of equilibrium
5.5 The dependence of stability on the conditions
5.6 The location of phase boundaries

5.7 The Ehrenfest classification of phase transitions
Two-component systems

5.8 Vapour pressure diagrams

5.9 Temperature—composition diagrams

5.10 Liquid-liquid phase diagrams

5.11 Liquid-solid phase diagrams

Impact on materials science: Ultrapurity

Complex phase diagram

6 Chemical equilibrium (4 hours)
Spontaneous chemical reactions

6.1 The Gibbs energy minimum

6.2 The description of equilibrium

The response of equilibria to the conditions
6.3 How equilibria respond to pressure

6.4 The response of equilibria to temperature

7 Electrochemistry (10 hours)
Electrolyte

7.1 The conductivities of electrolyte solutions
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7.2 The mobilities of ions

7.3 Conductivities and ion—ion interactions
Equilibrium electrochemistry

7.4 Half-reactions and electrodes

7.5 Varieties of cells

7.6 The electromotive force

7.7 Standard potentials

7.8 Applications of standard potentials
Electrolysis

7.9 Electrode Polarization: Overpotential

7.10 Electrode Reactions in electrolysis

8 Interface Chemistry and Colloid Chemistry (4 hours)

Interface Chemistry

8.1 Definition: Surface energy and Surface tension

8.2 Additional pressure under curved surface :Young-Laplace equation
8.3 Applications of Young-Laplace Equation

8.4 Solid-liquid interface: Wetting

8.5 Solution Surface: The Gibbs adsorption equation

8.6 Solid surface: Langmuir equation and BET equation

Colloid Chemistry

8.7 Characteristics of Colloid

8.8 Structure of colloid: double layer and zeta potential

9 Introduction to Statistical Thermodynamics (7 hours)
9.1. Classification of Statistic Systems
9.2 Motion forms and energy level formula of molecules

9.3 Distribution of energy and the number of microstates: The Boltzmann Distribution
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9.4 The molecular partition function

Effect of choice of zero point energy

9.5 Expression of thermodynamic state functions in terms of the partition function

9.6 The application of statistical thermodynamics to perfect gases

b R HES% %R Textbook and Supplementary Readings
Required:
P.W. Atkins, “Physical Chemistry”, Seventh Edition (or latest), Oxford University Press, 2003.
Recommended:
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BRI ASSESSMENT
AR AL IE) SERERFE L BLELT B
Type of Time % of final Penalty Notes
Assessment score
H# Attendance
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Mid-Term Test
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Final Exam
HIARR &
Final




20.

21.

CELET T,

A SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
i

Presentation

HE (THRERE
35 A PP T
=)

Others (The
above may be
modified as
necessary)

184+ 773X GRADING SYSTEM

MA. +=2%%%)| Letter Grading
OB. —&idsr ] GE/AEE) Pass/Fail Grading

P2 #t REVIEW AND APPROVAL
FEERE LT U T RAENE RS HIEDT

This Course has been approved by the following person or committee of authority

WERBARIEAR
Teaching committee of the chemistry department




