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Figure 1. SO, removal by M-Zr oxide (M = Cr, Mn, Fe,
Co, Ni, Cu, M/Zr = 1). Reaction conditions: 1000 ppm
S0, 10% O, He balance; T =200°C; W/F =1.0gscm?.
The samples were calcined at 450°C in air.

Table 1. The characteristics and the amount of SOz sorbed

AR LT F SN for Cu-Zr oxide, CuO, and ZrO:
Amount of
Sample Exposed Cu/  BET surface 50, sorbed!/
s ~ - - 2

SE Xk X10°molg* area/migt T L g*

WIS L7225 SR E RO i zronide 546 96.4 17.0
[0 J. Am. Chem. Soc. 2 % A /L THIZE L Cuo 470 2.70 1.1
THraW, £#HMSEBTRICHN B zr0; — 84.8 3.48
TWARZANLTHILALW “ISorption conditions: 1000 ppm SO, 10% Oz, He

balance; T =400°C; W/F=1.0gscm?.
)
Fev—Sy
25 mm

v



XThe Japanese language version of the information provides here is to be given precedence.

Department of Energy and Hydrocarbon Chemistry

|. Preferred Research Area

Applicable Courses

L. Integrated Course Integrated Course
iﬁ:zalil(;h Reseal’Ch DeSCI‘IptIOHS gProgram gProgram
(Interdisciplinary (Advanced
Engineering Courses) Engineering Courses)
Energy Conversion Chemistry
(Professor: Hiroshi Kageyama, Associate Professors: Hiroshi Takatsu and Suguru Yoshida, Assistant
1 Professor: Daichi Kato) Materials Engineering
Inorganic solid-state chemistry, Synthesis of extended solids such as mixed-anion compounds and and Chemistry
development of their functionality, Development of new reaction methods, Development of new materials
such as superconducting materials, magnetic materials, and, battery materials, and catalysts.
Applied Electrochemistry: Energy Chemistry
(Professor: Takeshi Abe, Associate Professor: Kohei Miyazaki, Assistant Professor: Yuto Miyahara and Shota . —
2 Tsujimoto) Materials Engmeermg
Electrochemistry, Reaction of lithium battery and fuel cell and their materials, Movement of electron and and Chemistry
ion on an interface, lonic conductive materials, Synthesis of nanomaterials
Functional Materials: Energy Chemistry
3 (Professor: Tetsuo Sakka, Associate Professor: Naoya Nishi, Assistant Professor: Yuko Yokoyama) Materials Engineering
Interface science, Interface phenomenon and interface structure formation, Spectrochemical analysis of and Chemistry
interface, Construction of functional flexible interface using oil-water two-phase system and ion liquid
Hydrocarbon Chemistry Fundamentals: Hydrocarbon Chemistry Materials Engineerin
(Professor: Koichi Ohe, Associate Professor: Koji Miki, Assistant Professor: Huiying Mu) and Chem?st 9
4 Organic active species science, Development of homogeneous catalyst organic synthesis reaction, Integrated Megéal
Development of a new synthetic method for macrocycle compound, Creation of optical functional Enaineerin
integrated aromatic compound, Tumor imaging 4 Y
Advanced Biomedical Engineering: Hydrocarbon Chemistry Matﬁg%fnrl?'?ee”ng
(Professor: Teruyuki Kondo, Associate Professor: Yu Kimura, Assistant Professor: Risako Miura) Enaineeriﬁ ff)rr{i fo
5 Design, synthesis, and functional evaluation of disease-specific molecular probe and theranostic probe that Sci 9 g for Lt
; . h - : . cience and Medicine,
enables diagnosis and treatment simultaneously, as well as atom-efficient synthesis of functional molecules Integrated Medical
using homogeneous catalyst S
Engineering
. o . - Materials Engineering
Material Excitation: Hydrocarbon Chemistry (not be open for applications) and Chemistry
Follow the course
Catalyst Materials: Catalyst Science esgf;;?ﬁ%g{ Otp ¢
(Professor: Ryu Abe, Senior Lecturer Akinobu Nakada, Assistant Professors: Osamu Tomita and Hajime Energy and
6 Suzuki) Materials Engineering Hydrocarbon
Development of new photocatalysts for solar energy conversion (clean production of hydrogen from water and Chemistry Chemistry
and conversion of carbon dioxide to useful chemicals) and for cleaning environmental pollutant. Synthesis '
and functionalization of various semiconductor materials as efficient photocatalysts.
Catalytic Organic Chemistry: Catalyst Science
7 (Professor: Tetsuaki Fujihara, Senior Lecturer: Kazuhiko Semba) Materials Engineering
Development of new transition metal catalysts and their functions, Development of highly efficient and Chemistry
catalyst reaction which contributes to environmental preservation
Catalyst Design Engineering: Catalyst Science
(Associate Professor: Toshiaki Matsui, Assistant Professor: Shinji Naruse) Materials Engineerin
8 Fuel cell constituent materials and electrode reaction, Catalysts producing hydrogen from hydrocarbon, and Chem%st 9
Inorganic materials for environmental cleaning and energy conversion, Evaluation for physical properties of Y
functional inorganic materials
Synthetic Organotransformation: Material Transform Science
(Professor: Masaharu Nakamura, Associate Professor: Katsuhiro Isozaki, Senior Lecturer: Francesca Pincella,
9 Assistant Professors: Takahiro Doba ,Yuka Nakagawa, Keito Mineo) Materials Engineering
Development of organic synthetic reaction which utilizes chemical resources by creation of new and Chemistry
organometallic reaction active species and invention of new functional organic molecules and
superamolecules
Structural Organic Chemistry: Material Transform Science
(Professor: Yasujiro Murata, Associate Professor: Takashi Hirose, Assistant Professor: Yoshifumi Hashikawa) Materials Engineerin
10 Design, synthesis, and functional development of functional n-conjugated molecule, Organic synthesis and and Chemgistry 9
physical properties investigation for opening fullerene and inclusion fullerene, Synthesis of novel
nanocarbons with helical structures, Creation and characteristic evaluation of organic electronic devices
Organotransition Metal Chemistry, Material Transform Science
(Professor: Yasuhiro Ohki, Assistant Professors: Kazuki Tanifuji, and Hitoshi 1zu) Materials Engineering
11 Design, synthesis, and reaction studies of molecular compounds with multiple transition metal atoms, Bio- and Chemistry
inorganic chemistry of sulfur-supported transition metals, Development of molecular catalysts for energy
conversion
12 Isotope Chemistry (not be open for applications) Materials Engineering

and Chemistry




Research
Area No.

Applicable Courses

L. Integrated Course Integrated Course
Research DeSCFIptIOHS Program Program
(Interdisciplinary (Advanced

Engineering Courses) Engineering Courses)

13

Organic Functional Materials

(Professor: Aiko Fukazawa)
Design, synthesis, and exploration of function of novel n-conjugated systems, Development of functional
materials based on the main group elements, Development of molecular tools for understanding and
manipulation of living systems

Materials Engineering
and Chemistry

For the details of the research descriptions, visit our website (http://www.eh.t.kyoto-u.ac.jp/en).

11. Enrollment capacity
Department of Energy and Hydrocarbon Chemistry: 5 people

111. Eligibility
Please refer to Part A “II-i. Eligibility” of the Guidelines for Applicants.

1V. Examination Schedule

Tuesday, February 12

Course - -
Time Subject
General Selection 9:30AM to 11:30 AM | Specialized subject
From1:00 PM Presentation of research
progress and
Oral examination
Special Selection of | From 1:00 PM Presentation of research
Career-Track achievements and
Working Students Oral examination

V. Details of entrance examinations

(1) Examination subjects [General Selection]:

Written examinationSpecialized subjects
(One subject should be selected from Organic chemistry, Physical chemistry, and Inorganic chemistry)
Applicants may be exempted from written examination depending on the document screening results.

Presentation of research progress and oral examination
2 Examination subjects [Special Selection of Career-Track Working Students]:Presentation of research
achievements and oral examination

(3) Notes for examination:

(@)

(b)

Submission of a report on research progress or research achievements

Applicants must refer to the “manual for preparation” provided on the last page, prepare and submit a report on
research progress or research achievements related to their Master’s dissertations in accordance with the following
instructions (this document must be submitted separately from [11] in Part A “IlI-ii Application documents” of the
Guidelines for applicants).

Format: Four pages of A4-size paper, single-side printed
(to be bound with a stapler at a point in the upper left corner)
Number of copies: 12 copies (photocopies are accepted)
Deadline for submission:  Noon on Friday, January 24, 2025
Submit to: A Cluster Office, Graduate Student Section

[Within A Cluster in Katsura Campus]
If applicants submit the documents by post, they must send them by the registered mail so that they can be received.
[Mailing address] Katsura, Nishikyo-ku, Kyoto 615-8510, Japan
A Cluster Office, Graduate Student Section, Katsura Campus,
Department of Energy and Hydrocarbon Chemistry, Kyoto University

Implementation guidance on written examination (only for General Selection)

Date of examination: Wednesday, February 12, 2025 (Applicants must assemble no later than 15 minutes before the
examination for each subject starts.)

Applicants are not allowed to enter the examination room after 30 minutes elapses from the examination start time.
Place for assembling: Lecture Room A2-304, Katsura Campus, Kyoto Univ. (examination room)




(c) Notes for examinations (written examinations)
Applicants are advised, preferably, not to bring electronic devices including mobile phones and PC in the
examination room. Smartwatches are not available. If they carry such devices in the examination room, they must
turn the devices off, put them in their bags, and place the bags in the specified place before the examination started.
If an applicant still carries such a device on him/her in the examination room, it will be regarded as cheating.

(d) Implementation guidance on oral examination
[General Selection]
The oral examination will be held at the time specified in the above examination schedule. A timetable will be
distributed if needed. Each applicant must present the content of the submitted report on the research progress or the
research achievements in 20 minutes. For details, refer to the information enclosed in the examination voucher sent
out. Each applicant may use an LCD projector available for the presentation, whereas he/she must bring his/her own
PC. Applicants are required to take oral examination given by interviewers (Professors) after their presentation.
Date of oral examination:Wednesday, February 12, 2025
Applicants must assemble no later than 15 minutes before their oral examinations start.
Place for assembling:
Department of Energy and Hydrocarbon Chemistry, Meeting Room (A2-218), Katsura Campus, Kyoto Univ.
Examination room :
Department of Energy and Hydrocarbon Chemistry, Seminar Room (A2-123), Katsura Campus, Kyoto Univ.

[Special Selection of Career-Track Working Students]
Each applicant must present the content of the report on his/her research achievements submitted beforehand within
20 minutes. For details, refer to the information enclosed in the examination voucher sent out. Each applicant may
use an LCD projector available for the presentation, whereas he/she must bring his/her own PC. Applicants are
required to take oral examination given by interviewers (Professors) after their presentations.
Date of oral examination:
Wednesday, February 12, 2025
Applicants must assemble no later than 15 minutes before their oral examinations start.
Place for assembling:
Department of Energy and Hydrocarbon Chemistry Meeting Room (A2-218), Katsura Campus, Kyoto Univ.
Examination room :
Department of Energy and Hydrocarbon Chemistry Seminar Room (A2-123), Katsura Campus, Kyoto Univ.

V1. Instructions on Application for Admission

(1)

()

3)

Selection of specialized subject

For a specialized subject, applicants are required to select one subject among organic chemistry, physical chemistry, and
inorganic chemistry, and take the examination for the selected subject. Applicants must select a subject for the specialized
subject on the information entry screen of Internet Application System. The applicants for Special Selection of Career-
Track Working Students must select the option saying “Unnecessary because I apply for Special Selection of Career-
Track Working Students” since they are not required to select a specialized subject.

Selection of course program and research area of choice after enrollment:

Applicants must refer to VII. and VIII. to select the course program and research area of their choice by priority order on
the information entry screen of Internet Application System. For the details of researches, visit our website
(http://lwww.eh.t.kyoto-u.ac.jp/ja).

Before applying for this Department, applicants must contact a prospective supervisor for the research area of their choice
in advance.

VII. Selecting your course after enrollment
Four course programs are provided for successful applicants after the enrollment in the Doctoral program. Successful
applicants for this Department can take following courses.

(@)
(b)
(©)

Interdisciplinary Engineering Course of Integrated Course Program: Materials Engineering and Chemistry
Interdisciplinary Engineering Course of Integrated Course Program: Engineering for Life Science and Medicine
Interdisciplinary Engineering Course of Integrated Course Program: Integrated Medical Engineering



(d) Advanced Engineering Course of Integrated Course Program: Department of Energy and Hydrocarbon Chemistry

For (c), only students who selected the program in their Master’s program are eligible because the relevant laboratories are
under the “5-Year Interdisciplinary Engineering Course” in association with the “Doctoral Program for Leading Graduate
Schools.”

Successful applicants’ course assignment is determined based on their preference and entrance examination results.

For the details, refer to “I. Preferred Research Area.” For the details of course programs, refer to the website
(https://www.t.kyoto-u.ac.jp/en/education/graduate/dosj69) and “VIII. Course details” in the next section.

To apply for (a), (b), (c), and (d), of the Integrated Course Program, applicants must contact the prospective supervisor(s) for
the research areas of their choice.

VI1I1. Course details

[Advanced Engineering Course]

In order to realize the sustainable development of humanity in the 21st century, the qualitative development in science
and technology is essential. Especially, creation of technologies to obtain and storage highly value-added substances and
efficient energy with minimum impact on environment using minimum resources and energy as well as technologies to
circulate resources and drive high efficiency use of energy is required. For this purpose, the development of advanced
science and technology with respect to substance and energy is necessary. Chemistries to support substance
transformation and energy conversion are academic fields that sit in the center of this development. To meet these
requirements, the Department of Energy and Hydrocarbon Chemistry aims at contributing to human welfare by utilizing
the well-developed knowledge acquired through high-level academic researches and nurturing people who will create
and drive new science and technology which the society demands for the co-existence of human and nature.

With these objectives, we will practice the above academic activities, firstly through systematic succession and deepening
of theories in the basic chemistries and secondly through development of highly creative applied chemistries based on
them. We also aim at conducting the world-leading studies as well as creative and large-scale advanced researches which
can bring the opportunity for qualitative development to this field while setting our continuous objective to develop
human resources who can autonomously find issues, set tasks, and solve problems and have highly developed social
morality.

IX. Other
Contact for General Inquires:
Katsura, Nishikyo-ku, Kyoto 615-8510, Japan
A Cluster Office, Graduate Student Section, Katsura Campus,
Department of Energy and Hydrocarbon Chemistry, Kyoto University
Phone: +81-75-383-2077 E-Mail : 090kakyomu@mail2.adm.kyoto-u.ac.jp
Reference: http://www.eh.t.kyoto-u.ac.jp/ja
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Entrance Examination for the Doctoral Program of
the Department of Energy and Hydrocarbon Chemistry

Manual for Preparation of
a Report on Research Progress/Report on Research Achievements

Introduction

This manual shows the guidelines for preparing a report on the research progress/report of achievements related to the
Master’s dissertations (for special admissions for professionals). By referring to this manual, all applicants must
prepare a report (four pages of A4-size paper) with a word processor and submit it by the deadline specified in the
attached document. In the “presentation of the research progress for the oral examination” on the examination schedule,
all applicants are required to present their research progress and/or achievements based on the submitted report (for 20

minutes). Then, they are examined orally by interviewers.

Applicants must summarize the whole information, including background, experimental methods, as well as outline
and discussion of the results related to the research they conducted in the past, and the research plan in the Doctoral
program into a report to the point. Font sizes to be used in the main text are 10 to 12 points. The fonts to be used in
Japanese and English texts are Mincho (double-byte character) and Times, respectively. Text must be fully justified, if

possible.

Experimental section

Experimental methods and the conditions must be
described briefly. If the outline of the experiments
is given in the following “Results and discussion”,
this “Experimental section” could be omitted.

. Results and discussion

3-1. Use of subtitles:
If the content is divided into some substantial
portions, some ways to make the abstract
easy to understand must be devised using
“subtitles” that present individual portions
appropriately.

3-2. How to prepare Figures, Tables, and
Schemes:
Care should be taken to prevent Figures,
Tables, and Schemes from being too small.
All captions and explanations must be
written in English.

. Study policy in the Doctoral program

Important points of the research plan to be
conducted in the Doctoral program should be
described and explained based on the content of the
research in the past.

Literature references

The list of literature references in relation to the
research should be prepared with arrangement to the
ACS journals such as Journal of the American
Chemical Society without any hindrance.

Taro Kagaku
Laboratory of Substances
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Figure 1. SOz removal by M-Zr oxide (M = Cr, Mn, Fe, Co, Ni,
Cu, M/Zr = 1). Reaction conditions: 1000 ppm SOz, 10% Oa,
He balance; T= 200 °C; W/F = 1.0 g s cm?. The samples were
calcined at 450 °C in air.

Table 1. The characteristics and the amount of SO2 sorbed
for Cu-Zr oxide, CuO, and ZrO>

Amount of
Exposed Cu/  BET surface .
Sample SO, sorbed"!/
x 10°mol g'  area/m?’g’!
x 10 mol g
Cu-Zr oxide 54.6 96.4 17.0
CuO 4.70 2.70 11.1
ZrO, — 84.8 348

*ISorption conditions: 1000 ppm SOz, 10% Oz, He balance;
T=400°C; WF=10gscm?.
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