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BEDBR - IE Objectives and Outline of the Course

H | 9t Z0il > 7542 BANBRERE MR LAY OEH L. BFEOESICREZTALRER Oty 0EBHE%EABT
%, £z, FiotmELNBERI N, ERLINTBBERN, AERRRARICEDBEEEZIRY RS, —A. BRERICHTEZED
RITHRBEZFH LA D, EHAROEY FKV, REHBDDITE - HMBwRZFERL. RRICERINSZDITE L ZAID KR
T3, BARESEOER L B2 HET — 2 OFHNERY FWICOWTHERT B,

Z | The history of analytical chemistry is described referring to the scientific background. The importance of methodologies
which has developed science and technology is emphasized. Original ideas for novel methodologies and processes of
practical realization are discussed. On the other hand, novel analytical methods and theories employed in modern society
are lectured about, and the methodologies demanded in near future are considered. The statistical treatment of numeral
data is also described.

FEDEEBIZE Learning Objectives

B | #ESBEEORE ERBZBHT 5,

% | To understand principles and real problems of separation methods

B BIEDEMEDFHMEEZ / Fulfillment of Course Goals (JABEE BEERI B D &)

H

ES

RETEIEE Course Plan




61960003_7BEAHTILFE
No. 18 B Topics AZA Content
1 B | F&#® CREOEEZIRYIRY AL O, (ALFORRBICEITH2DMEFEOMB L ARBOEEE %
UGN
= | Intdoduction The position of analytical chemistry and the importance of methodologies in the
development of chemistry are introduced reviewing the history of chemistry.
2 B | TROFER EREAT TTRDODFERDEL ETTRDODREDIICOWTHLRT 5,
Z | Discovery of chemical element | The significance of analytical chemistry in the history of chemical element is
and phyloanalysis introduced, and the discovery and utilization of phyloanalysis is explained also.
3 B | BIEEESOES & RKE MBRBORE DR S>T-BIEEFSOREZLY . DITEFORE L OBGKRER~RS
= | History and development of | The development of acid-base concept is reviewed as an origin of material experience
acid-base concept is introduced. Further the relation between its concept and the development of
analytical chemistry is also explained.
4 B | BEEROELREHKE EEDTOERE LT, £/, BRTLEEYBEOEM T &L L TERLREERICOVLT
WD, h=IL T4y v —RERT A4 VT 7 —FEREDFRRFEIIOVTHHRA
%,
% | History and development of | The significance of titration is emphasized as a fundamental quantitative analysis and
titration the validation of standard material. The special titration methods are introduced such
as Carl-Fischer titration or Winkler method.
5 B | EROEFOHE? BEEAEER BFEXRUEE BUENEE R—7R7 7741, BRoOMLE
DHEEIZOVWTENS, FLEr X )= 7—AX MY — FEFER N(FtE>
Y-, BRICALWOLNEZEROITEICDOWVWTHRNRS,
% | Development of | Development of electroanalytical chemistry
electroanalytical chemistry
6 H | X9 FEDES ToEY FIERY TDRRY MLFEREL O OSNEREILIC W2 ER EFBICDOWL
THRANRD, BAXEKR BADHE. ICP RS E BRFRIEHAKE LR X ED
ik, TADHERE, BEDADITEZHRT 5,

% | Development of spectrometry | The history from the spectrum discovery by Bunsen-Kirchhoff to the establishment
of spectrometry is introduced. Further, various spectrometry such as absoptiometry,
emission spectrometry, ICP emission, IR are introduced.

7 B | #ET—20BYiEWET— | dHAICHEIT2REDER EHANERY KWV, BEOEE. BUNHF. EERABRLICO
s EEE (1) WTiRN 3,
& | Treatment of numeral data | The definition and statistical treatment of errors in the measurement, propagation of
and validation of data (1) errors, significant digits, and confidential range are introduced.
8 B |#ET-—20BRYVIEVWET— | BAIZEEOIER. T—4EHNORBLEIES. BEEERTEORE L BHEFICOVNT
K DIEEE (2) EREOEEET,
& | Treatment of numeral data | The practical methods of data analysis are introduced; least square method and its
and validation of data (2) caution, principle of data rejection and its caution, principle of statistical test and its
example.
9 H | pH &% EEICLCAVWLNTWS pH BROBAREEEZFE L, AELBET~NES B
= MAK. HhEE) 2BRET 5,

Z | pH electrode To study the potential generation mechanism of frequently used pH electrodes, and
to understand the points to be considered in measurement (error, durability,
interference, etc.).

10 H | EXKE BRASICETIZENEE (FALESXRE., Fr 7 U —BXKE) oW THEEL
ISABIC D WS 5,

& | Electrophoresis This course provides an overview of the mechanisms and applications of various
measurement methods related to electrophoresis (gel electrophoresis and capillary
electrophoresis).

11 B | mhatr (1) TN EDAEDOBEBICOVT, ERICAVLONTLWEIEBEY7A—( Yy
T aVviREBA LB BT B,
% | Flow analysis (1) The automation of measurement by flow analysis will be outlined by introducing the

equipment and flow injection method actually used.
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12 B | inofre®d (2) <A 7 AREERAWERANOTALECHRINTWS, ¥4 7 AREAICHENLY
Y, RENFEZBEZ LD O, JRIFO~A 7 OREEAVWIDITEICOVWTRENT %,
¥z, YA 7ORBETIE, MEENLIELITEEE RS, BEAL LN TWAIRHIEIC
DVWTHIKRR S,

= | Flow analysis and detection | Flow analysis using microfluidic channels has been widely studied. We will introduce

(2) the latest analytical methods using microfluidic channels, taking into account the
physical properties specific to microfluidic channels and fluid dynamics. In addition,

13 B|7EXF)y IR (1) ARG LD/ AXERYBEWZY ZLDOT—=ZDLRICHEROH 57— X EHhH
TE2HEICEIAI. HENLBICOWTEET %, £ 1EHIE, HEMUBICAWS
N23T5DEBEIC O WNTEHABT 5,

% | Chemometrics (1) In this course, we will learn about the mathematical processes used to remove noise
from spectra and to extract meaningful data from a large amount of data. In the first
lecture, we will explain the basics of matrices used in mathematical processing.

14 B|7EXR)y IR (2) ARG LD/ AXEBRYBEWZY ZLDT—=ZDLRICHEROH 5T — X EHhH
TEHHBEICEI RS WENBICOWCEET 2, $2EEBI1E, fEZ7Y—-—V 7%
fEoT, BRI EXA MY v I REFIALIZART FAT—=Eh 50D/ £ XrEIZOWN
T, B EZTHBT 5,

Z | Chemometrics (2) In this course, we will learn about the mathematical processes used to remove noise
from spectra and to extract meaningful data from a large amount of data. In the
second lecture, | will explain how to remove noise from spectral data using
chemometrics wi

15 | B | 7EXMY Yo (3) TEAMY v I ROEBOMLLEIFET 2L &0, LAR— MERZEIT,

Z | Chemometrics (3) Students will finish up their practical work on chemometrics and write a report.

JB1EZt4 Prerequisite(s)

H

ES

RERBEAEE (FE - B8%)

Required study time, Preparation and review

B | B Y74y (FATDF T F) TEHET %, 3L <& Moodle 5L T2,
REIDOT—<ICBERTI2EHTCE oML Z0HEEZFET 2 (30 9), FETHIN/BEEL B TREE TIC Moodle T
RHET 2 (1KH),

| Lecture will be performed online (on live or ondemande)live or ondemande). The detail is informed by Moodle.

Preparation of analytical chemistry in the undergraduate level (0.5 h)

Examination at home (1 h)

HRE 5EE Textbooks/Reference Books

H | bk, BEERELTTY Y ARG (XY 74> Tld Moodle TERCEEAEMNT 5),

I | Paper materials are given in every class. In online class, materials and exercises are delivered through Moodle.

BUERHI D 5k Kk O FEZ%E Grading Policy

H | BEHIN2BEORNBRLEDFEESR (20%) HLUOLR—F (80%) T, (LRICHEIF2AERBOEROEEES LA ICERKD
ICRF LD A BETMT %, 51 (1~88) &#%¥ (9~158) #BLEITEZ2ZNTNOHEHN50%T DML, BEL7:
b0EFIET D,

Z | Main report (80%), and other evaluation(20%) by brief exam.

BB =EIE5 Point to consider

H

ES




