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BEDBR - IE Objectives and Outline of the Course

B | WBELCZORENLBRETHD, ZI T, DPREBLIVCBESMERIGICOWTHEET 2,
BIFETIE, EFUEZEARLTI2H0HEKICOVWTEETT 2, DHEDORE, B, BoNn21ERZER, BB LI LT HEST
DS, R, FHEOBREELZVERIC, EOFEEZAWVS, Ho 0L, BAEbENIE, BNEZERTES0N, HIlTES
£2ITH B,
BETIEAFT Vv OBEET 2BNFED OBRRICOBNFE, BESUIEDTDIDDHRNLEZ Y X P —IZDOWTHEERT D, /- &
EIFILX - L BRMFORELY CITEBTMFICTOVWTHHERT 2,

& | This lecture is an advanced course of fundamental physical chemistry. Here, spectroscopy and electrochemical reaction are
lectured.
In the first half, spectroscopy is described based on quantum chemistry. Students should learn basic knowledge of
spectroscopy and characteristics of various spectroscopic methods in order to consider evaluation on functional molecules
by connecting information obtained from the each method.
In the second half, electrolyte solutions, thermodynamics of electrode process and voltammetry for electroanalysis are
described. Further, the relation between bioenergetics and electrochemistry is also described.

DEZEEZ Learning Objectives
BREARROERZIBRET 5,
BRRCORNF % BIET 5,
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BREBENBIEDRERmEERT 5,
BRANMEFOOOZERLEZ Y A MY —2BFT 5,

THEBRAFICE 7‘5%@?/\*4 AVER - BREERY D,
EMER V’EETZFIZ\)I/¢ BRFNEED, SERET S,
NHEOER T BE

AREADNKEE EE%H‘ Z)

o - TR DIEEERET D,
HKIIB(NMR - ESR)DICEZEET 5,
BENITEEERT 5,

NHREES L CAEREEBET 2,

BEDIE -

PTEE AL E BN T OFEEEEZ 5N D,

B

Comprehension of electrolyte solution and conductivity measurement

Comprehension of thermodynamics in the electrode process

Comprehension of electrode kinetics

Comprehension of various voltammetric methods for electroanalysis

Comprehension of electrochemical devices and corrosions for the industry

Comprehension of bioelectronics and bioenergetics

Comprehension of basic for spectroscopy

Comprehension of visible and ultraviolet spectroscopy

Comprehension of infrared and Raman spectroscopy

Comprehension of magnetic resonance (NMR and ESR) spectroscopy

Comprehension of mass spectrometry

Comprehension of spectral instruments and measurement methods

Consideration of evaluation on functional molecules by connecting information obtained from each method

]]]%

BEDERE O FHBEX / Fulfillment of Course Goals (JABEE BS&EHRIE d &)

BE| O | ik

REEHEIEE Course Plan

No. IEH Topics AA Content
1 B | oEeld, ERFICHIFER | A7 ML, HERE BFRELIRLVF %M, BB, v 70 ry2F¥—K
N - FHoHE (1) TRIN. Lambert-Beer dyEBI, FFE (8K - Bi). A&k
& | Basic of spectroscopy, Visible | Spectrum, Resolution, Electronic state and energy level, Transition, Jablonski diagram
and ultraviolet spectroscopy | Absorption, Lambert-Beer's law, Emission (Fluorescence and Luminescence),
for biochemistry (1) Circular Dichroism
2 H | £1FICE 1T 2RIN - FEFH9H | Bradford 7&. BCA &, ELISA &
% (2) 7’a—7. Stern-Volmer A k., PCR %
& | Visible and ultraviolet | Bradford, BCA, ELISA methods
spectroscopy for | Probe, Stern-Volmer plot, PCR method
biochemistry (2)
3 B | £1FICBI 250 T vy | IRE) BEL. ROVEM. Z~ o EH
Kk B NE L BEFIFETEOBN
% | Infrared and Raman | Vibration, Scattering, Infrared activity, Raman optical activity
spectroscopy for biochemistry | Introduction to Microscopic spectroscopy and Quantum chemical calculation
4 H | £{tZRIcB T 2EE0WE FAB. ESI. MALDI, TOF, LC-MS
& | Mass spectrometry for | FAB, ESI, MALDI, TOF, LC-MS
biochemistry (1)
5 H|E£tFICH T2 ER | MAHEB, ACVEBREER. #—N—1TF—0R. SHLE
(NMR - ESR) & (1) 7'a k> NMR
& | Magnetic resonance (NMR | Magnetic resonance (NMR and ESR) spectroscopy for biochemistry (1)

and ESR) spectroscopy for
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biochemistry (1)
6 H|E£ttZICE T2 E®R | 70> NMR
(NMR - ESR)# % (2) k% NMR
Z | Magnetic resonance (NMR | 1H-NMR
and ESR) spectroscopy for | 13C-NMR
biochemistry (2)
7 B |£{tFICHIF 2@ FEB | ZRTNMR
(NMR - ESR)H¥i%& (3) IRYVT bTvEVS
I | Magnetic resonance (NMR | 2 dimensional NMR
and ESR) spectroscopy for | Labeling and trapping
biochemistry (3)
8 B | AR DHEOERE, BEANEORFH. A7 MIVIENT, #EEDFOFFMICEE I 2 HERER
%= | Intermediate Test of basic of spectroscopy, features of each spectroscopy, analysis of spectroscopy
and evaluation of functional molecules
9 B | EREARw (1) BREEXMNE, A—LF77 20K, TAr>a84(4 -2 =2 A, @X
= | Electrolyte solution (1) Conductivity measurement, Kohlrausch's law), Einstein-Stokes' law, transport
number
10 | B | BRES&RH (2) FroY A=A AFRER. T 2y TILVER
Z | Electrolyte solution (2) Activity coefficient, Debye-Huckel theory, Onsager relationship, lon-pair formation
(Fuoss equation, Bjerrum equation)
11 B | S@xEFEm (1) IEEBBEN & IEEKEEB, SREM B,
Z | Electrode thermodynamics (1) | Standard potential and standard hydrogen electrode (SHE). Reference electrode,
battery.
12 | B | B@xIsFEw (2) FI R, WEFEOROFEEL, T —IARXZAT T Z L,
& | Electrode thermodynamics (2) | Nernst equation. Equilibrium potential related to chemical equilibrium. Pourbaix
diagram.
13 | B | BERLRER BEREEBREORER, NhT7— RLv—HDBEH,
% | Electrode kinetics Charge transfer control and mass tranfer transfer, Butler-Volmer equation, Tafel
equation, Fick's law and Duffusion equation
14 | B | BR{AFAEE RTVIHFRZy by TLY bAX—%, OP 7> 7EEE,
& | Electrochemical Potentiostat, electrometer, OP amplifier circuit.
measurements
15 | B | RrgrAby— AIERDER - BAMG, T FLALR, /=AU RRLZ Y AR —,
%= | Voltammetry Potential-current curve for reversible system. Cottrell equation, normal pulse
voltammetry, cyclic voltammetry, potential-step method, alternate current method

[E1EZt4+ Prerequisite(s)

B | WMBFORENLERETHEIDT, TNODEEBZLELT D, 1. EFLECHY - MEFOERAN#HOLETH S,

Z | This lecture is an advanced course of fundamental physical chemistry, and students therefore need to acquire it. Basic
knowledge of mathematics and physics as well as quantum chemistry is also required.

RERBEATEE (FE - 585

Required study time, Preparation and review

H | #E. #&EARICET2RELHRT, |FKEEEOREFEZET 2,

Z | A homework related to the lecture will be given every week, and it takes about one hour.

#HR}E S5EZE Textbooks/Reference Books

H | BEERERNZEGT 2, SEEIL. i [N FHBHITAP) EREY AT T 14740 v 0) BEE [R—=2 v /ER
tF] (LFRAN) #FERAT 5,

T | A printed matter is delivered in every lecture. "Introduction to Instrumental Analysis for Biochemistry" (Kodansha Scientific)
in the first half and "Basic Electrochemistry" (Kagaku Dojin) in the second half will be used as a reference book.

| AERFED AR UEE Grading Policy




15560008 _#48E0 T 1l (3Q)

B | 813 50%. %¥50%0FR%5HMET 5,
B, BETRRT S LR— B LUREL PREEERRICCGEHET 5,
BEL, RETERTALR—- MBS IUOBEEE CHRRICTTMT 5,
Z | The score is estimated by the average of first section(50%) and second half(50%).
In the first half, the method of evaluation is based on reports or tests given by every class, and result of intermediate test.
In the second half, the method of evaluat
B EEIES Point to consider
B | B830+—4&—ICH#T2. ABLIRII=E (7/3R1~8) »EHL, A% 12/1 TS 5. KE1RIEEIE 7/

29~15) MBHL, RABR%E 11/20 ICEHET 3.

b

This course will be offered in the 3rd quarter. Monday's class will be taught by Miyake (syllabus 1-8), and the exam will be
held on 12/1. Thursday's class will be taught by Maeda (syllabus 9-15), and the exam will be held on 11/20.




