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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 and 

medicine.
Scoog, 2004

“Analytical chemistry is what analytical chemists do”
Murray, Analytical Chemistry, 1994

Definition: it is the science of extraction, identification, and quantitation of 

an unknown sample. It also deals with methods for determining the 

chemical composition of samples.
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What is analytical chemistry

Motomizu, Talanta, 2011
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Aims of analytical chemistry

To develop methodology for getting information on Truth and Mystery in Nature

To enhance intellectual assets through discovery of novel substances, search 

and identification of substances, establishment of new methodology for analysis

Looking at current activities in chemical measurement, one would have to 

say that the analytical chemistry field is as vibrant, innovative, significant, 

and productive an area of science as one could imagine.
Enke, Talanta, 2011
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SPARS

Sensitivity and selectivity

Precision

Zero emission concept

ZEC

Accuracy

Rapidity

Simplicity
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Analytical triangle *

Selectivity

Sensitivity

Speed, cost

*Thanks to JF Focant
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Analytical chemistry has a major role in the following areas

Analytical chemistry plays an important role in nearly all aspects of 

chemistry. There are many fields that depend on analytical chemistry. 

For example:

• In medicine:  analytical chemistry is the basis for clinical laboratory 

tests which help physicians diagnose disease.

• Industry:  analytical chemistry provides the means of testing raw 

material and assuring the quality of finished products. Such as paints 

and detergents, etc.

• Environmental quality: the air in the cities must be analyzed for 

detecting carbon monoxide or ocean contamination.

• Forensic analysis: analysis related to crimonology for example; finger 

print detection and blood analysis.



Analytical chemistry. Role of analytical chemistry

Some examples of application of analytical chemistry

The concentration of oxygen and of carbon dioxide are determined in millions of 

blood samples every day and used to diagnose and treat illness

Quantities of hydrocarbons, nitrogen oxides and carbons monoxide present in 

automobile exhaust gases are measured to assess the effectiveness of smog-

control devices

Quantitative determination of nitrogen in foods establishes their protein content 

and thus their nutritional value

Analysis of steel during its production permits adjustment in the concentrations 

of such elements as carbon, nickel and chromium to achieve a desired 

strength, hardness, corrosion resistance and ductility

The mercaptan content of household gas supplies is monitored continually to 

ensure that the gas has a sufficiently noxious odor to warn of dangerous leaks
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What areas of application of analytical chemistry do you know?
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https://www.facebook.com/ScienceNaturePage/video

s/983478985117693/

Some examples of application of analytical chemistry

• Cancer diagnostics

• Analysis of space and other planets

https://www.youtube.com/watch?v=P4boyXQuUIw

• DNA analysis

https://www.youtube.com/watch?v=Enn3BHE3v4s
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Possible jobs

• Scientist (e.g., analytical chemist)

• Head of analytical laboratory

• Analyst (laboratory technician or engineer)

• Sales of analytical instrumentation

• Many other possibilities in the nearby areas
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Aim of the course

To learn how to do chemical 

analysis of any given sample
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Target skills

• Preparation of samples with a desired concentration of analyte and its 

uncertainty

• Identification of compounds present in sample on its physical 

properties and using qualitative reactions

• Determination of concentrations of analytes in samples using 

titrimetric and gravimetric methods

• Estimation of uncertainties in measurements
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Required skills

• Equalizing chemical reactions

• Solving algebraic equations and their systems

• Converting between different units of measurement

• Calculating concentrations
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Main definitions

• Sample – object to be analyzed

• Analyte – compound to be determined/identified

• Matrix – other compounds present in a sample



Analytical chemistry. Role of analytical chemistry

Examples

• Sample - air

• Analyte – carbon dioxide

• Matrix – oxygen, nitrogen, argon
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General procedure of analysis



Analytical chemistry. Role of analytical chemistry

Analytical chemistry can be divided into two main type

• Qualitative analysis;

An analysis in which we determine the identity of the 

constituent in a sample.

• Quantitative analysis;

An analysis in which we determine how much of a 

constituent is present in a sample.

Analytical chemistry is a science about measurements in chemistry
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Comparing between quantitative and qualitative analysis:

Qualitative Analysis

• Deals with the identification 
of elements, ions and 
compounds in a sample (we 
may be interested in whether 
a given substance is present 
or not).

Quantitative Analysis

• Deals with the determination 
of how much of one or more 
constituent is present within 
a sample.

• There are two kinds of 
quantitative analysis:

1.classical Chemical Analysis

2. Instrumental Analysis
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Quantitative analysis can be divided into:

• Classical chemical analysis:

It depends on simple classical technique to determine the mass, volume. and 
the corresponding techniques used in this type of analysis are:

Volumetric (measurement in volume).

Gravimetric (measurement in mass).

• Instrumental analysis:

This analysis depends on the physical properties of the sample where

there is no reaction involved . Unlike the classical analysis instrumental

analysis depends on more complex devices such as spectroscopic

(interaction of light with matter)and electro analytics (measures

electrical potential, resistance, etc) which can help in estimate the

sample precisely  especially in low concentrations. 
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Analytical approach to solving problems

Harvey, 2009
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Analytical methods

• Chemical and electrochemical

• Physical

• Biochemical
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Methods to learn

• Titrimetry

• Gravimetry

• Potentiometry

• Spectrophotometry

• Chromatography
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Basic tools of analytical chemistry

• In analytical chemistry measurements are made using 
appropriate instruments or equipment. The array of 
these equipment is impressive ranging from the simple 
and inexpensive to the complex and costly. Each 
instrument has its own purpose of use in the analysis, for 
example, there are equipment to measure the mass, 
volume where other are used for transferring solution 
during an experiment . 



Analytical chemistry. Role of analytical chemistry

Equipment for measuring the mass:

An object mass is measured using a balance. The 

most common type is the electronic balance which 

had replaced the mechanical ones.

Mechanical balanceElectronic balance
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Equipment for measuring the volume:

• Analytical chemists use a variety of glassware to measure a liquid’s 
volume. The choice of what type of glassware to use depends on 
how accurately we need to know the liquid’s volume and whether 
we are interested in containing or delivering the liquid. 
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cylinder:

• A graduated cylinder is the simplest device for delivering a known 
volume of a liquid reagent. The graduated scale allows you to deliver 
any volume up to the cylinder’s maximum
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Volumetric Pipette

• is used to deliver a specified volume of solution. Several styles of 
pipets are available as shown below

pipettes Micro pipettes
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Volumetric Pipette

• Graduated cylinders and pipets deliver a known volume of solution. 
A volumetric flask, conical flasks, on the other hand, contains a 
specific volume of solution

Volumetric flask Conical flask
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Deer Kill: A Case study illustrating the use of analytical chemistry to 

solve a problem in toxicology
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