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In this lecture, we will discuss how to handle data (units, errors, deviations, etc.). In this lecture, we will explain how to handle

i

data (units, errors, handling of deviated values, etc.). Most of the chemical analysis of substances is accomplished by the
use of in-solution reactions, starting with the dissolution of the sample into solution. From the viewpoint of analytical
chemistry, the following topics related to solution chemistry will be discussed in detail: acid-base equilibria, complexation
equilibria, precipitation equilibria, distribution equilibria, and other in-solution equilibria.
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Understand and apply various types of concentrations.

Understand the handling and reliability of analytical values and be able to apply them.
Understand the general concept of chemical equilibrium.

Understand and apply the concept of acid/base equilibrium.

Understand and apply buffering solutions and buffering action.

Understand and apply the basic concepts of complexed equilibrium.

Understand and apply the basic concepts of precipitation equilibrium.

B ZEDERME O EEX / Fulfillment of Course Goals (JABEE B8:&HRIE D )

JBE| IO [ ik

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 B | 2 OIEFEDOERCOMILFE WS ZMDBTFICOWT, BERMAREZEE X THRET
%,
Z | Analysis of the preamble The definition of analytical chemistry and the discipline of analytical chemistry will be
explained based on the historical background.
The definition of analytical chemistry and the discipline of analytical chemistry will be
explained based on the histo
2 H | BireBE SIEREAZHRLE LT, FEEMCEREICOVWTCERT %, £/, HEO ML -
EUTFAIZOWTHEHBAT 5,
Z | Units and Concentration This lecture covers various units and concentrations, focusing on the Sl basic unit.
The traceability of analytical values will also be explained.
3 H| oMEOERY KW EFEREME | EES CBE, BE BPEFICOVWTEERT S,
(1)
% | Handling and Reliability of | Accuracy, precision, error, and significant figures will be discussed.
Analytical Values (1)
4 H| oMEOERY KW EFEBENE | BEDGHE RE, BNIHTEICDODVWTHEET S,
(2)
Z | Handling and Reliability of | Propagation of errors, tests, and least squares method
Analytical Values (2)
5 B | {tFFEO— RIS CERORE, FEEH, BHEIxLY -2, FEERICEET 2RTF, b, H£8
AFVHRBE, CEFEHICELZ—RmEERT 5,
Z | General concepts of chemical | General concepts of chemical equilibrium
equilibrium
6 B | XBK - BRE - E2 BEREKARCAFTVOFEEBICOVWTHEERT 5,
% | Aqueous solutions, | Lectures on aqueous electrolyte solutions and ionic activity.
electrolytes, and activity
7 B | R ER FREBREZERL, TORRETITI,
Z | Midterm Examination A mid-term exam will be given and explanations will be given.
8 B | BREFE (1) BEEOWS, BIEEDRE, AEICK 2K HMRICOVTHERT %,
% | Acid-Base Equilibrium (1) Concept of acid-base, strength of acid-base, leveling effect of solvent.
9 B | BIEEFE (2) pH DIE, BEEM, BEARICOVWTHERL, pHOHEICOVWTHMET 5,
% | Acid-Base Equilibrium (2) Concept of pH, buffering action, buffered solutions, and calculation of pH
10 | B | BEEETE BIEREZ AW BAEBRCIETRESICOVWTCERL, BEHROMHEICOVWTHHRAT
%
& | Acid-base titration Lecture on acid-base titration curve, indicator, and calculation of titration curve.
11 | B | s&Ek&G (1) fEE, FL— b, REETHE, EREMEHR, YRAFr I, SBERRIGO—BKRFIC
DWTHET %,
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| Complexation reaction (1) General theory of complexation reactions such as complex, chelate, stability constant,
sequential generation constant, masking, etc. are lectured.
12 | B | sA&EpRE (2) SBERRSZFRB Lo ERICOVWT, FL— FRAEZHICERT %,
& | Complexation reactions (2) Analytical chemical methods using complexation reactions are lectured, using
chelatometric titration as an example.
13 | B | EE0HT LB LR (E, Hb, MBOXEFIHE) O—MBBICOVLWTHET %,
| Gravimetric analysis and | The general theory of precipitation equilibrium (purity, coprecipitation, size of
precipitation equilibrium precipitation, etc.) is explained.
14 | B | TBRREEEE B EZMALIDBEERICOVWT, BREFEREOHAZRLAENOHEERT D,
o | Precipitation reaction and | Separation and concentration of metal ions of interest by solvent extraction of metal
titration chelate. Cooperative effect on solvent extraction. lon-pair extraction.
15 | B | FEICBb2EHEORED CEFEICEET 2 —MRNAFHERERICOWT, BT 5,
Z | Explanation of calculation | The general calculation methods for chemical equilibrium will be explained.
methods related to
equilibrium
JB1& 54 Prerequisite(s)
H | @REEOFES L OHR2ICET 2EARNBMBNHSEZ ENEE L,
Z | Basic knowledge of chemistry and mathematics in high school process is desirable.
BERENZE (78 - 585

Required study time, Preparation and review

H | BRIBHESZHFS L TSV, BREZTZ2ZEHCHEL, BROLEELNT S > TREICOTATLIZI W, EERER
& Moodle I2H Y £T DT, BEIKICEIR L7z DEFS L TLEI L, BRPICEZAAEZ L TVWEE T, BROKRDYICIE
NLR—F% Moodle BIRHLTELWET,

% | Please bring a functional calculator to each class. Attend class without tardiness, and bring an inquisitive and ambitious
mind to class. The lecture materials are on Moodle, so please bring a paper printout with you to each class. You will write on
them during the lecture. At the end of the lecture, you will be asked to submit a small report via Moodle.

HRIE SEZE Textbooks/Reference Books

H | ##&I%, Moodle FOERERZAWVWTEDET, L VEFERALMEZMY WA, TROSEEEZSHEICL T,
BE£E  [ANUZ9E (£)] (Daniel C. Harris, =6k E2iR, {LZEA)

% | The lecture will be conducted using the lecture materials on Moodle. If you want to know more detailed knowledge, please
refer to the following reference books.

Reference book: "Quantitative Chemical Analysis" (Daniel C. Harris)
ISBN:9781319274016

BUERHI D kKR O FEZ% Grading Policy

B | BEIL. FICEHRAER (45%). PR (45%). HERICIRHE L/ LAR—F (10%) THET 2, £EMICTHEL TH 60%
KEDOHE, TEKELD,

Zm | The grades are mainly based on regular exams (45%), midterm exams (45%), and short reports submitted during lectures
(10%). If the overall grade is less than 60%, the student will fail.
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