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Repetition of thinking again and again is only the way to master the Physico-Chemical concepts; thereisno
shortcuts to learn them in principle. Thisis also the case to learn the concepts in Solid State Physics. Once
you master the concepts into yourselves, you will never forget and lose them. It will take a bit longer time to
master them, but everybody are able to master them by the“ simple repetition of thinking” , however never
acquire the conceptsif stop the thinking. Mastering the concepts will allow you to judge/make an immediate
decision on critical factors controlling data/phenomenain our natural systems, or alow you to interpret the
factors changing the systems. Thisisthe“ Master of (Physico-Chemical) Concepts’ . Statistical mechanics
and thermodynamics, the major target of the present class, are representative of Physical Chemistry due to
their versatility to reproduce our practical systems.

The major aim of the present classis:
To understand macroscopic phenomena in our practical/natural system quantitatively by an use of Physico-
(Chemical concepts, particularly on statistical physics.

In the first half of this class, we start to discuss on quantitative definition of “ entropy” based on the simple
statistical mechanics, away from the hysterical/conventional definition of entropy in line of classical
thermodynamics. The discussionson “ statistical entropy” will be extended to represent a variety of




[intensive variables of some practical system viathe concept of * Ensembie’ , followed by the discussions on

the feasibility of statistical mechanics for understanding the physical properties of matters/chemical reactions.

1SBN:978-4807900022

Maxwell-Boltzmann

Targets:

1) Definition of entropy by statistical mechanics and understanding the concepts of entropy via mathematical
derivations

2) Requisites for statistical mechanical approach to the systems

3) Concepts of ensembles: the extension to the real systems

4) Derivation of aseries of intensive variables representative of systems

5) Feasibility of the above concepts to understand the practical systems, spectroscopic techniques, physical
properties of matters, and practical chemical reactions.

Finally we approach to the limitations of the classical statistical mechanics, leading to the dawn of quantum
mechanical treatment for the thermodynamic bodies: unlikely to the case for the requirements of the
treatments in atomic structures/blackbody radiations. We finally discuss on the gap between Maxwell-
Boltzmann systems and Fermi-Dirac/Bose-Einstein statistical systems.
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| 1SBN:978-4563024376

" Fermi

Think quantitatively and calculate anything.
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14. Limitations of Classical Statistical Mechanics towards Quantum Statistical Mechanics ' Bronsted
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Repetition of thinking again and again is only the way to master the Physico-Chemical concepts; thereis no
shortcuts to learn them in principle. Thisis also the case to learn the concepts in Solid State Physics. Once
you master the concepts into yourselves, you will never forget and lose them. It will take abit longer time to
master them, but everybody are able to master them by the“ simple repetition of thinking” , however never
acquire the concepts if stop the thinking. Mastering the concepts will allow you to judge/make an immediate
decision on critical factors controlling data/phenomenain our natural systems, or allow you to interpret  the
factors changing the systems. Thisisthe“ Master of (Physico-Chemical) Concepts’ . Statistical mechanics
and thermodynamics, the major target of the present class, are representative of Physical Chemistry due to
their versatility to reproduce our practical systems.

The major aim of the present classis:

Starting from the basic concept of "Entropy" defined by statistical mechanics, unlikely to the discoverly and
development of "Entropy" in classical thermodynamics, to understand macroscopic physical properties of
matters quantitatively by an use of Physico-Chemical concepts in Statistical Mechanics.

KULASIS

Targets:

1) Definition of entropy by statistical mechanics and understanding the concepts of entropy via mathematical
derivations

2) Concepts of ensembles

3) Physical properties of mattersin view of statistical mechanics

4) From classical statistical mechanics to quantum statistical mechanics

Finally we approach to the limitations of the classical statistical mechanics, leading to the dawn of quantum
mechanical treatment for the thermodynamic bodies: unlikely to the case for the requirements of the
treatments in atomic structures/blackbody radiations. We finally discuss on the gap between Maxwell-
Boltzmann systems and Fermi-Dirac/Bose-Einstein statistical systems.
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This course aims to give students an opportunity to use and expand upon their current English skillsin a
scientific context, specifically within the field of Chemical Engineering. In addition, since all instructionisin
English, the course focuses on creating an environment where students can develop their overall skillsin
International Communication in both oral and written formats.

This course aims to give students an opportunity to use and expand upon their current English skillsin a
scientific context, specifically within the field of Chemical Engineering. In addition, since al instructioniisin
English, the course focuses on creating an environment where students can develop their overall skillsin
International Communication in both oral and written formats.
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The goals of this course are: 1. To enable students to become conversant in English within various aspects of
Chemical Engineering. 2. To improve and expand student#039s specialized vocabulary and pronunciation
skills. 3. To give students confidence in oral and written communication skills regarding technical data, unit
operations, process design and technical descriptionsin English. 4. To develop student#039s overall ability in
speaking, listening, reading and writing, as well as, critical thinking skills with regards to Chemical
Engineering topics. 5. To develop and contribute to the student#039s confidence and knowledge to be able to
attend international conferences, conduct presentations and publish papersin English.

[The goals of this course are: 1. To enable students to become conversant in English within various aspects of
Chemical Engineering. 2. To improve and expand student#039s specialized vocabulary and pronunciation
skills. 3. To give students confidence in oral and written communication skills regarding technical data, unit
operations, process design and technical descriptionsin English. 4. To develop student#039s overall ability in
speaking, listening, reading and writing, as well as, critical thinking skills with regards to Chemical
Engineering topics. 5. To develop and contribute to the student#039s confidence and knowledge to be able to
attend international conferences, conduct presentations and publish papersin English.
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Unit 1-15

The courseis divided into 15 classes over 15 weeks and the topics have been selected and sequenced to take
the students through key aspects of Chemical Engineering beginning with elementary specialized vocabulary
and pronunciation, culminating in technical trouble shooting and presentation of a solution.

Unit 1 Chemistry/Chemical Engineering - periodic table, organic and inorganic chemistry nomenclature,1
The student will be able to correctly pronounce and be aware of the differences in terminology between
Japanese and English chemistry nomenclature.

Unit 2 Mathematical Sciences,1
The student will be able to clearly explain mathematical operations, cal culations and results obtained by
experiment.

Unit 3 Units of Measurement/Explaining process equipment dimensions (piping, valves, instrumentation,
pumps, vessels and various process equipment), 1,

The student will be able to express units of measurement and Conversions, explain physical dimensions and
process equipment features.

Unit 4-11 Unit Operations - Fluid Transportation, Heat Transfer, Mass Transfer, Thermodynamic Processes
and Mechanical Processes,8

The student will be able to describe various unit operations in English and describe how they integrate with
different processes. Focusing on specific vocabulary, phrasal verbs and order of adjectives in describing.

Unit 12 Oral Assessment - Presentation of aunit operation,1
The student will be able to present, describe and explain the application to a process for a unit operation of

Unit 1-15

[The course is divided into 15 classes over 15 weeks and the topics have been selected and sequenced to take
the students through key aspects of Chemical Engineering beginning with elementary specialized vocabulary
land pronunciation, culminating in technical trouble shooting and presentation of a solution.

Unit 1 Chemistry/Chemical Engineering - periodic table, organic and inorganic chemistry nomenclature,1
The student will be able to correctly pronounce and be aware of the differences in terminology between
Japanese and English chemistry nomenclature.

Unit 2 Mathematical Sciences,1
The student will be able to clearly explain mathematical operations, calculations and results obtained by
experiment.

Unit 3 Units of Measurement/Explaining process equipment dimensions (piping, valves, instrumentation,
pumps, vessels and various process equipment),1

[ The student will be able to express units of measurement and Conversions, explain physical dimensions and
process equipment features.

Unit 4-11 Unit Operations - Fluid Transportation, Heat Transfer, Mass Transfer, Thermodynamic Processes
and Mechanical Processes,8

[The student will be able to describe various unit operationsin English and describe how they integrate with
different processes. Focusing on specific vocabulary, phrasal verbs and order of adjectivesin describing.

Unit 12 Oral Assessment - Presentation of aunit operation,1
[The student will be able to present, describe and explain the application to a process for a unit operation of

Unit 13 Process and Instrumentation Diagrams incorporating unit operations,1 ,The student will be able to
read and explain process instrumentation diagrams in English.

Unit 14 Plant Start-up and Shut-down/operating instructions, 1
The student will be able to provide and describe sequencing instructions for plant operations.

Unit 15 Ora Assessment - Troubleshooting and explaining solutions,1
The student will be able use critical thinking skills to troubleshoot a Process and instrumentation diagram and
explain their solution.

their choice.

Unit 13 Process and Instrumentation Diagrams incorporating unit operations,1 , The student will be able to
read and explain process instrumentation diagrams in English.

Unit 14 Plant Start-up and Shut-down/operating instructions,1
The student will be able to provide and describe sequencing instructions for plant operations.

Unit 15 Oral Assessment - Troubleshooting and explaining solutions,1
The student will be able use critical thinking skills to troubleshoot a Process and instrumentation diagram and
explain their solution.
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Students enrolled in the Chemical Process Engineering Course of the School of Industrial Chemistry.

Students enrolled in the Chemical Process Engineering Course of the School of Industrial Chemistry.
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Assessment 1 (week 12) - 20% Assessment 2 (week 15) - 20% Final Written exam - 60%

[Assessment 1 (week 12) - 20% Assessment 2 (week 15) - 20% Final Written exam - 60%
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Handouts will be given each lesson.

Handouts will be given each lesson.
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Nothing specified.

Nothing specified.

(Nothing specified.)

(Nothing specified.)
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All instruction will bein English, so students are advised to work on improving listening skills both before
and during the course.

All instruction will be in English, so students are advised to work on improving listening skills both before
land during the course.

Nothing specified.
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