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Matter is anything that has mass and takes up space. 

There are five known phases, or states, of matter: solids, liquids, 

gases, plasma and Bose-Einstein condensates. The main 

difference in the structures of each state is in the densities of the 

particles. 
 

 

 

 



Solids: In a solid, particles are packed tightly together so they 

are unable to move about very much. Particles of a solid have 

very low kinetic energy. 

Liquid: the particles of a substance have more kinetic energy 

than those in a solid. The liquid particles are not held in a regular 

arrangement, but are still very close to each other so 

liquids have a definite volume. 

Gases: Gas particles have a great deal of space between them 

and have high kinetic energy. If unconfined, the particles of a 

gas will spread out indefinitely; if confined, the gas will 

expand to fill its container. 

Plasma: Plasma is not a common state of matter here on Earth, 

but may be the most common state of matter in the universe. 

Plasma consists of highly charged particles with 

extremely high kinetic energy. 



 

 

 

 

 

 

 

 

 

What is analytical  
chemistry?? 



In other word Analytical chemistry is a scientific 

discipline used to study the chemical composition, 

structure and behavior of matter. 

Chemical Analysis is divided into two types:- 

1- Qualitative analysis: - establishes the chemical 

identity of the species in the sample i.e. shows what 

elements,   compounds   or   ions   given   substance 

contains. 

2- Quantitative analysis: - determines the relative 

amounts of these species in numerical data i.e. 

assessments the quantity or percentage of the 

individual elements, compounds or ions in the 

sample. 



Quantitative chemical analysis can be classified into the 

following methods:- 

1- Classical Methods (conventional): 

a- Volumetric methods of analysis:- determine the volume of a 

solution containing sufficient reagent (standard solution) to react 

completely with the analyte. 

b- Gravimetric methods:- these methods determine the mass of the 

analyte or some compound chemically related to it. For example, 

in precipitation method, an analyte is precipitated in the form of 

an insoluble compound of defined stoichiometry, after collection 

and drying, the product is weighed on an analytical balance. 

From the mass and known stoichiometry the analyte is 

quantitatively determined. 



2- Instrumental methods of analysis:- these method used 

special instruments to measure such physical or chemical 

properties of matter, which related directly or indirectly to 

the quantity of element, ion or compound to be tested. e.g. 

Density, color intensity, refractive index, emission and 

absorption of electromagnetic radiation, the difference in 

potential etc. traditionally, instrumental analysis are divided 

into three categories according to the property of assayed 

substance that is measured or used during the assay:- 

a- Spectral methods 

b- Electrochemical methods 

c- Separation methods 



Expression of analytical concentrations:- 

♦ A solution is a homogeneous mixture of two or more 

substance. 

♦ A minor species in a solution is called solute. 

♦ The major species in a solution is called solvent. 

♦ Concentration states how much solute is contained in a 

given volume or mass of solution or solvent. 

♦ Mole:- is a fundamental unit describing the amount of 

chemical species, it is Avogadro’s number (6.02x1023 )of 

particles (atoms, ions, molecules …etc.). 



The weight of one mole of substance is its gram molecular 

weight (g-Mwt) or molecular weight (Mwt) and is calculated 

by summing the atomic weight of all elements appearing in 

a chemical formula. 

Molecular weight = summation of (no. of mole x atomic 

weight) 

For example:- 

1- Find the molecular weight of NaCl (atomic weight of Na 

=23 g/mol, Cl = 35.5g/mol). 

Molecular weight = 1 No. of Na x 23 g/mol (atomic weight 

of Na) + 1 No. of Cl x 35.5 g/mol (atomic weight of Cl) 

=58.5 g/mol 



Find the molecular weight of C6H12O6 (atomic weight of C 
=12 g/mol, H = 1g/mol, O = 16 g/mol). 

Molecular weight = 6 No. of C x 12 g/mol (atomic weight of 

C) + 12 No. of H x 1 g/mol (atomic weight of H) + 6 No. of 

O x 16 g/mol (atomic weight of O) = 180g/mol 

Thus, 1 mole of sodium Chloride NaCl has a mass 58.5g and 

1 mole of Glucose C6H12O6 has a mass of 180g. 



 
 

Example:- How many Moles of Barium and Chloride in 

2.4gm of BaCl2 (Atomic weight of Ba=137.23 g/mol, 

Cl=35.5g/mol). 



 



 



 



 



 



 



 

 



 



 



 



 



 



 



The relation between (M) and (ppm) : 

ppm= M × M.M. × 1000 = mg/L 


