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Syllabus of Toyohashi University of Technology

L
ma Subject name[English]
Advanced Physical Chemistry I Advanced Physical Chemistry I

-: Responsibility teacher[Roman alphabet mark]

W el per | M42007 L Advanced Ecological Ba Selection Elective
ma C UlE numt %} V18101 Englneenng requiTing
:: Time of starting a ma =
2nd i 2 i 2
course sm Periods me Credits
mm
e Faculty Graduate School of Engineering a® Object 1~
annual
#a . Department of Environmental and L) % E-Mail
un Belonging Life Sciences wu Laboratory |G-403 address kiso{@eco.tut.ac jp

L
wa Objectives of class

Membrane filtration, which is a membrane separation system with pressure difference as a driving force, has been an important solute separation technology for wide
variety of water and wastewater treatment processes. Membrane separation process can be understood on the basis of physical chemistry on solution system. In this
class, basic principles on solution system will be reviewed briefly, and membrane filtration processes will be studied from the following viewpoints: osmosis and
reverse osmosis, solvent and solute permeabilities, membrane filtration systems, membrane materials, and the factors controlling mass transfer through a membrane.

'Y
ua Contents of class

| Brief review of chemical thermodynamics

2. Chemical potential and activity

3. Chemical potential under field force

4. Classification of membrane separation processes

5. Application of membrane filtration for water and wastewater treatment
6. Osmosis and driving force for mass transfer through a membrane

7. Water permeability and solute permeability

8. Separation properties of ionic solutes

9. Separation properties of organic solutes

10, Concentration polarization and membrane fouling

LE
wa Related subjects

Physical chemistry, solution system and chemical engineering.

L]
sa Textbook

Some papers will be distributed,

(1
wa Goals to be achieved

A. Basis of solution system

(1) To understand chemical potential and activity

(2) To understand properties of ideal and real solution systems

B. Membrane filtration processes

(1} To classify membranes on the basis of solute separation properties
(2) To understand the factors controlling water permeability

(3) To understand the factors controlling solute separation

(4) To understand concentration polarization and membrane fouling

L] . .
s # Evaluation of achievement

Students should submit short papers and final paper on the subjects given in the class.
Final record is evaluated with weight of 40% of the short papers and of 60% of the final paper.

| X ]
BB Access
Kiso; Room: G-403, Phone: 6906, E-mail: kiso@eco.tut.ac.jp

[ §
sa Reference URL

hitp:/ncon.eco.tut.ac jp/lindex.himl
Ea
eu Office hours

BB
s Relation with objectives of learning and education

1
mu Key words

<H#  RE/AXR—LR—TU>
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