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Nanomaterials have attracted significant attention as key materials in modern materials science. Handling these materials

i

requires a broad range of interdisciplinary knowledge, including chemistry and physics. This course aims to provide
fundamental knowledge for working with nanomaterials by developing an understanding of how the states of matter are
described, based on principles of physical chemistry with a focus on thermodynamics.
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Explain concepts of physical chemistry.
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Apply concepts of physical chemistry to the practical process.
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RETEIER Course Plan

No. 15 B Topics A Content
1 B | Tx.L¥—¢&iF BELE BC{EE
= | The nature of energy Temperature and heat, heat and work
2 B | Tx/LF—EHO@BIR FTRXIFILE—, ~ALLFRILYITRILFE—
= | Interpretation of  energy | Gibbs energy, Helmholtz energy
functions
3 H | t=ofEE FpV AR, ¥R F—ELDEK
% | The various forms of work Non-PV work and Gibbs energy change
4 B | fEYELE xRN (REEHIT LX)
Z | Physical chemistry of | Surface tension
interfacial phenomena
5 B | >/ #F Y7577 2D, Gibbs-Thomson ZhE
Z | Nanomaterials Nanomaterials
6 H | ZTvzile—Z1{ EAERRE, RISETE. 8. REMUTE
% | Enthalpy change Standard state, the extent of reaction, phase transition, calorimetry
7 H | BAEILE B EIMEE, LFERT v, T
Z | Partial molar quantities Partial molar volume, chemical potential, equilibrium
8 B | AROUE Z 7 —IoER BAERRK, ERARK
% | Properties of Solutions Raoult’s law, ideal solutions, regular solutions
9 B | 4= ESERT. BRLR
% | Colligative Properties Vapor pressure lowering, boiling point elevation
10 H | R—14E BRESRRET. REE
% | Colligative Properties Freezing point depression, osmotic pressure
11 B | H¥E B, RU~—7L > F, 8o
% | Phase Equilibria Phase diagrams, polymer blends, phase separation
12 B | B¥E BER. A/ —&Z 45, UCST, LCST
Z | Phase Equilibria Nucleation, spinodal decomposition, UCST (upper critical solution temperature),
LCST (lower critical solution temperature)
13 | B | =¥ b AE—0YEHELR TLEE (T hne—EH)
& | Physical Meaning of Entropy Rubber elasticity (entropic elasticity)
14 B | &hFLEBESMR IxLF—FH B, BRAFLF 7 A2 LF—F1
& | Thermodynamics and | Energy conversion, batteries, electric work and Gibbs energy change
electrochemistry
15 B | FHRIEAM EEREFEME
% | Measurement Techniques Scanning electron microscopy (SEM)

JB1&5:15 Prerequisite(s)

B | 2] -1l B2 - NEBELTVWDEIENEELL,
% | Students should be preferred to have taken Chemistry | & II, Physical Chemistry | & II.
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Every lecture cumulates contents. Students must attend every lecture and review by themselves.

#HR}E S5EZE Textbooks/Reference Books

H | 72X 9BAFEE-T £10R (FR - FRER, EREZERA).
I | P W. Atkins and J de Paula, Physical Chemistry 10th Ed., Oxford (2014).
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In the first eight classes in Yamao's charge, grades will be based on the results of a report given after each class (scale out
of fifty points).

A final test will be administered in the latter seven classes in Nakanishi's charge (scale out of fifty points).

The total of these evaluations added together will be the evaluated score.
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