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Analytical Chemistry I 
Takeshi  SUDA 
Email: suda@chem.ibaraki-ct.ac.jp 

 

Basic Information 

 

Course Regular Course Compulsory / Elective Compulsory 

Grade 2nd Number of Credits 2 

Semester Full year Credit Type Normal 

Class Type Technical Subject 

 

Course Objectives 

 

This subject is designed to learn quantitative analysis method, neutralization titration method and redox 

titration method, and qualitative analysis method based on the systematic separation and analysis of metal 

ions. After learning, (a) you can calculate to obtain the results from the data of quantitative analysis such as 

concentration (b) you will be able to write the chemical reaction formula of the inorganic chemical reaction 

(c) you will be able to systematic separation of the metal ions. 

 

 

Topic Outline / Schedule 

 

Week Topic Outline 

1 Concentration of the solution and its 

calculation 

molar concentration, percent concentration,other 

concentration 

2 Chemical equilibrium concept of chemical equilibrium 

3 Chemical equilibrium constant law of mass action and calculation method of the 

equilibrium constant  

4 Ionization equilibrium of weak acid and 

weak base 

calculation method using the chemical equilibrium 

and the ionization constant of the acid and base 

5 Acid - base and pH acidic-basic concept of the solution, the calculation 

method of the pH of the solution 

6 The pH of the salt solution generation of neutral salt , acid salt and basic salt 

7 Mid-term Exam on 1st semester  

8 Neutralization titration method the nature and titration analysis method of 

neutralization reaction 

9 Neutralization titration curve pH change of the solution by a chemical reaction of 

the acid and base 

10 Actual calculation of the neutralization 

titration  part 1 

actual methods of neutralization titration ,calculation 

method from the experimental results 

11 Actual calculation of the neutralization 

titration  part 2 

actual methods of neutralization titration ,calculation 

method from the experimental results 

12 Actual calculation of the neutralization 

titration  part 3 

actual methods of neutralization titration ,calculation 

method from the experimental results 

13 Oxidation and reduction oxidation and reduction reaction, electronic 

exchange , concept of oxidation number 

14 Oxidation-reduction reaction and the 

chemical formula 

write the oxidation-reduction reaction formula based 

on the electronic exchange 
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15 Final Exam on 1st semester  

16 Review on 1st semester , redox titration 

method 

about the oxidation-reduction reaction analysis 

method 

17 Actual and its calculation of redox 

titration method  part 1 

actual methods of redox titration ,calculation method 

from the experimental results 

18 Actual and its calculation of redox 

titration method  part 2 

actual methods of redox titration ,calculation method 

from the experimental results 

19 Actual and its calculation of redox 

titration method  part 3 

actual methods of redox titration ,calculation method 

from the experimental results 

20 Generation and solubility product of 

precipitation 

calculated using the solubility-solubility product 

21 Qualitative analysis of metal ions (the 

first genus) 

nature of  silver, lead ,and mercury(I) each  ion 

22 Qualitative analysis of metal ions (the 

second genus Part 1) 

nature of  copper, cadmium, and bismuth each ion 

23 Mid-term Exam on 2nd semester  

24 Qualitative analysis of metal ions (the 

second genus Part 2) 

nature of  tin, arsenic, antimony, and mercury (II) 

each ion 

25 Qualitative analysis of metal ions (third 

genus) 

nature of  iron , aluminum, and chromium each ion 

26 Qualitative analysis of metal ions (fourth 

genus) 

nature of zinc, nickel, cobalt and manganese each 

ion 

27 Qualitative analysis of metal ions ( fifth 

and sixth genus) 

nature of barium, calcium, strontium, sodium, 

potassium, and magnesium each ion 

28 Precipitation gravimetric analysis 

method 

method of measuring the amount of substance by 

measuring the weight 

29 Actual and its calculation of precipitation 

gravimetric analysis part1 

Actual operation as calculated from the experimental 

data 

30 Actual and its calculation of precipitation 

gravimetric analysis part2 

Actual operation as calculated from the experimental 

data 

31 Final Exam on 2nd semester  

32 Review on 2nd semester  

 

Textbooks and Other Readings 

Katsuhiro  Saito , wakaru x wakatta bunsekikagaku, Ohmsha, Ltd.,2010(in Japanese) 

Relevant books will be introduced whenever necessary. 

Tadashi Atou , Analytical chemistry (Revised and enlarged) ,Baihuukan , 1967 (in Japanese) 

 

Relevant Online Resources 

Chemistry with Dr H  Analytical chemistry - how to do a titration (youtube)  

https://www.youtube.com/watch?v=ZszUr8lWrDA 

Khan Academy   ANALYTIC CHEMISTRY LECTURES (youtube) 

https://www.youtube.com/playlist?list=PLD90B24578D0756F9 

 

Grading Policy 

 

Grading will be based on mid-term exams and final exams on each semester. To get credit, you need to get 
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60 or more points in total. 

 

 

Course Description 

 

Since the progress and material engineering experiment I is set in the same way, we want to deepen their 

understanding in preparation review, while contrasting with the course content experimental results 


