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Subject : 

- Introduction to Analytical Chemistry 

-Qualitative analysis Chemistry 
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Analytical Chemistry 

Introduction 

Chemistry: The science deals with the study of matter, including its composition, 

structure, physical properties, and reactivity. It is divided into five fields: 

1-Organic chemistry. 

2-Inorganic chemistry. 

3-Physical chemistry. 

4-Biochemical chemistry. 

5-Analytical chemistry. 

Analytical chemistry 

Is a measurement science consisting of a set of powerful ideas and methods that are useful 

in all fields of science, engineering, and medicine. 

* Analytical chemistry concerned with determines the composition of substances. It 

comprises of two branches: 

1-  Qualitative analysis reveals the identity of the elements and compounds in a 

sample 

2-  Quantitative analysis indicates the amount of each substance in a sample. 
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Chemical Analytical Methods 

● Gravimetric methods: Determine the mass of the analyte or some 

compound chemically related to it. 

● Volumetric methods: Measure the volume of a solution containing 

sufficient reagent to react completely with the analyte. 

● Electroanalytical methods: Measure electrical properties such as 

potential, current, resistance, and quantity of electrical charge. 

● Spectroscopic methods: Explore the interaction between 

electromagnetic radiation and analyte atoms or molecules or the 

emission of radiation by analytes. 

What is role of analytical chemistry? 
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Fundamental Concepts 

1-  Atomic weight of element: 

 

The mass of a single atom in grams is much too small a number 
for convenience, and chemists therefore use a unit called an atomic 

mass unit (amu) also known as adalton (Da). One amu is defined as 

exactly 1/12 the mass of carbon isotope 
12

C and equal to 1 .66054 
xl0

-24
 g. 

Example: prove that carbon weighing 1.0 x10
-3

 g contains 
5.01x 10

19
 carbon atom? 

Solution: 

 

 
2- Molecular weight. 

 
The sum of the atomic weights of all the atoms in amolecule. 

Molecular weight = Summation of atomic weight 
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Classification of chemical reactions. 

 

1)  Combination reaction: 

2𝑀𝑔(𝑆) + 𝑂2(𝑔) → 2𝑀𝑔𝑂(𝑠) 

2)  Decomposition reaction: 

2𝑃𝑏(𝑁𝑂3)2 
(𝑠) → 2𝑃𝑏𝑂(𝑠) + 4𝑁𝑂2(𝑔) + 𝑂2(𝑔) 

3)  Displacement reactions: 

𝑍𝑛(𝑆) + 𝐶𝑢𝑆𝑂4(𝑎q) → 𝑍𝑛𝑆𝑂4(𝑎q) + 𝐶𝑢(𝑠) 

𝐶𝑢 (𝑠) + 2𝐴𝑔𝑁𝑂3(𝑎q) → 𝐶𝑢(𝑁𝑂3)2(𝑎q) + 2𝐴𝑔 (𝑠) 

4)  Double Displacement reactions: 

● Precipitation reaction: 

𝐴𝑔𝑁𝑂3(𝑎q) + 𝑁𝑎𝐶𝑙(𝑎q) → 𝐴𝑔𝐶𝑙(𝑠) + 𝑁𝑎𝑁𝑂3 
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● Neutralization reaction: 

𝑁𝑎𝑂𝐻 (𝑎q) + 𝐻𝐶𝑙 (𝑎q) → 𝑁𝑎𝐶𝑙(𝑎q) + 𝐻2𝑂 

5)  Redox reaction: 
 
 

 
 

 

6)  Exothermic reaction and Endothermic reaction: 

● Endothermic reaction 

𝐶𝑎𝐶𝑂3 + 𝐸𝑛𝑒𝑟𝑔𝑦 → 𝐶𝑎𝑂 + 𝐶𝑂2 

● Exothermic reaction: 

𝐶 + 𝑂2 → 𝐶𝑂2(𝑔) + 𝐸𝑛𝑒𝑟𝑔𝑦 

 
4-Mole (mol). 

* Is the number of Avogadro’s number of atom, 

molecule, electron and proton (6.022 x 10
23

). 

The numbers of moles of substance is calculated from. 
 

𝑀i𝑙𝑙i𝑚𝑜𝑙𝑒 (𝑚𝑚𝑜𝑙) = 10
−3

 𝑚𝑜𝑙 𝑎𝑛𝑑 10
3𝑚𝑚𝑜𝑙 = 1 𝑚𝑜𝑙 
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Home work: 

Calculate the equivalent weights of the following substances 

as acids or bases: (a) HCl, (b) Ba(OH)2, (c) KH(IO3)2, (d) 

H2SO3, (e) CH3COOH. 


