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Lecture – 1 
 
 

Introduction to Analytical Chemistry 
 
 

1.1 Types of analytical chemistry & their uses .  

1.2 Classifying Analytical Techniques. 
1.3 Quantitative Analysis Methods. 
1.4 Applications of Analytical Chemistry. 
1.5 Units For Expressing Concentration of Solutions. 
1.6 P  Functions. 
1.7 Stoichiometric Calculation. 
1.8 Preparing Solutions. 
1.9 Basic Tools and operations of Analytical Chemistry. 
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1.1 Types of analytical chemistry & their uses .  

 
      Everything is made of chemicals. Analytical chemistry determine what and 
how much. In other words analytical chemistry is concerned with the 
separation, identification, and determination of the relative amounts of the 
components making up a sample. 
 Analytical chemistry is concerned with the chemical characterization of matter 
and the answer to two important questions what is it (qualitative) and how 
much is it (quantitative). 
   Analytical chemistry answering for basic questions about a material sample: 
· What? 
· Where? 
· How much? 
· What arrangement, structure or form? 

 
Qualitative analysis: An analysis in which we determine the identity of the    
constituent species (the elements and compounds ) in a sample. 
 
Quantitative analysis: An analysis in which we determine how much of a 
constituent species is present in a sample. 
 
Analytes: Are the components of a sample that are to be determined. 

1.2  Classifying Analytical Techniques 
 

A- Classical techniques 
 

Mass, volume, and charge are the most common signals for classical 
techniques, and the corresponding techniques are: 
 
           1- Gravimetric techniques. 

2- Volumetric techniques. 
          3- Coulometeric techniques. 
 

B- Instrumental techniques 
 

1- Spectroscopic  methods - measuring the interaction between the analyte 
and electromagnetic radiation (or the production of radiation by an analyte). 
2- Electroanalytic  methods - measure an electrical property (i.e., potential, 

current, resistance, amperes,etc.) chemically related to the amount of analyte. 

 
 
 
 
 
 
 

 



University Of Anbar / College Of Engineering                Lecturer: Assist. Prof. Dr. Hamad K. Abdulkadir                                            
Department of Chem. & Petrochemical Engineering                    2nd . Stage  / Analytical Chemistry 

 

1.3 Quantitative Analytical Methods 

          We compute the results of a typical quantitative analysis from two 

measurements.One is the mass or the volume of samole being analyzed. The second 

is the measurement of some quantity that is proportional to the amount of analyte 

in the sample such as mass, volume, intensity of light, or electrical charge. This 

second measurement usually completes the analysis, and we classify analytical 

methods according to the nature of this final measurement. Gravimetric methods 

determine the mass of analyte or some compound chemically related to it. In a 

volumetric method, the volume of a solution containing sufficient reagent to react 

completely with the analyte is measured. Electrochemical methods involve the 

measurement of such electrical properties as potential,current,resistance, and 

quantity of electrical charge.  Spectroscopic  methods are based on measurement of 

the interaction between electromagnetic radiation and analyte atoms or molecules 

or on the production of such radiation by analytes. Finally, a group of miscellaneous 

methods includes the measurement of such quantities as  mass – to -charge ratio of 

molecules by mass spectrometry , rate of radioactive decay, heat of reaction,rate of 

reaction,simple thermal conductivity,optical activity,and refractive index. 

1.4 Applications of Analytical Chemistry 

        Analytical chemistry used in many fields: 
1,  In medicine, analytical chemistry is the basis for clinical laboratory tests  which 
help physicians diagnosis disease and chart progress in recovery. 
2.  In industry, analytical chemistry provides the means of testing raw materials and 
for assuring the quality of finished products whose chemical composition is 
critical.Many household products, fuels, paints,Pharmaceutical, etc. are analysed by 
the procedures developed by analytical chemists before being sold to the consumer. 
3.  Environmental quality is often evaluated by testing for suspected contaminants 
using the techniques of analytical chemistry. 
4.  The nutritional value of food is determined by chemical analysis for major 
components such as protein and carbohydrates and trace components such as 
vitamins and minerals. Indeed, even the calories in a food are often calculated from 
the chemical analysis. 
5.  Forensic analysis - analysis related to criminology; DNA finger printing, finger 
print detection; blood analysis. 
6.  Bioanalytical chemistry and analysis - detection and/or analysis of biological 
components (i.e., proteins, DNA, RNA, carbohydrates, metabolites, etc.). 
7.  in pharmacy sciences: 
· Pharmaceutical chemistry. 
· Pharmaceutical industry (quality control). 
· Analytical toxicology is concerned with the detection, identification and 
measurement of drugs and other foreign compounds (and their metabolites in 
biological and related specimens. 

, isolation, and structural determination.Natural products detection · 
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Many chemists,biochemists, and medicinal chemists devote much time in the       

laboratory gathering quantitative information about systems that are important and 

interesting to them. The central role of analytical chemistry in this enterprise and 

many others is illustrated in Figure 1-1. All branches of chemistry draw on the ideas 

and techniques of analytical chemistry. Analytical chemistry has a similar sunction 

with respect to the many other scientific fields listed in the diagram. Chemistry is 

often called the central science ; its top center position and the central position of 

analytical chemistry in the figure emphasize this importance.The interdisciplinary 

nature of chemical analysis makes it a vital tool in medical, industrial, government, 

and academic laboratories throughout the world.    
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1.5 Units For Expressing Concentration Of Solutions 

 
1.5.1 Molarity and Formality 

 
Table 1.1  Common Units For Reporting Concentration 
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1.5.2 Normality 
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Example 1.1 

 

 
1.5.3 Molality 

 

 

 


