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We define a solution as a homogenous mixture of the molecules or ions 

of two or more different substances. 

The component present in excess is called Solvent.   

The other component is called Solute. 

Solutions that contain liquids as solvents are the types of solutions most 

familiar to use. They have the following properties: 

1- Consist of a soluble material (the solute) dissolved in a liquid (the 

solvent). 

2- Are clear. 

3- Are homogenous. 

4- Don't settle. 

5- May be separated by physical means. 

6- Pass through filter papers. 
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To express of small concentrations. 
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oncentrationsChemical C 

 

  

 
 

                    Wt. 

     M =            

     M. Wt x L            
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Valance (n):number of hydrogen ions in acid or number of hydroxide 

ions in base or number of electrons transport in reaction.  
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Solubility 

 Defined as the amount of solute that dissolved in given quantity of 

solvent to form a saturated solution. 

 

Saturated Solution 

   Defined as a solution in which no more solute will dissolve in the 

solvent at a temperature.  

 

 

 

General Rule  

"Like dissolves like" 

*Polar solvent (water) is a good solvent for ionic compounds (NaCl). 

*Gasoline (non polar compounds is a good solvents for other non polar            

organic compounds (oil). 
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Types of Solutions according to Physical State: 

1- Solid solute in solid solvent (Ag in Ni or Cu in Au). 

2- Solid solute in liquid solvent (NaCL in water or sugar in water). 

3- Liquid solute in liquid solvent (ethanol in water). 

4- Gas solute in liquid solvent (carbon dioxid CO2 in water). 

5- Gas solute in gas solvent (oxygen in acetylene). 

 

Types of Solutions according to tonicity: 

1-Isotonic Solutions: 

   The normal concentration of NaCL in blood is 0.9% and this usually 

called normal saline solution. 

  No effect on the red blood cell (RBC). The cell membrane behaves as 

semipermeable membrane, and since the concentration of NaCL inside 

and outside the RBC is the same then no flow of water will occur. 

2- Hypertonic solutions: 

    That solutions with contain more than 0.9% of NaCL. If RBC put in 

this solution, then it will shrink since water will flow from the inside to 

outside the cell. 
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3- Hypotonic solutions: 

    That solutions with contain more than 0.9% of NaCL. If RBC put in 

this solution, then it will swell or brust, since water will flow from the 

outside to inside the cell. 

 

 

Electrolytes and non electrolytes 

   An electrolyte is a substance that, when dissolved in water, results in a 

solution that can conduct electricity. For example: salt (NaCL). 

   A non electrolyte does not conduct electricity when dissolved in water. 

For example: sugar molecular (C6H12O6). 

Aqueous solution that conducts electricity is called an electrolytic 

solution. One that does not is called a non electrolytic solution. 

Classification of electrolyte  

Strong electrolyte weak electrolyte non electrolyte 

     HCl  CH3COOH (NH2)2CO Urea 

    HNO3          HF CH3OH 

     HClO4    HNO2 Glucose 

     H2SO4 NH3 Sucrose 

     NaOH                              H2O                            Nitrogen 

     Ba(OH)2                                                             Oxygen 

     NaCl                                                                   Carbon dioxide 

     CaCl2              
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   The mode of electrolytic and non-electrolytic solutions has been used to 

explain all the physical properties of solutions (osmosis and dialysis). 

 

Osmosis and osmotic pressure 

   Cells have limiting boundary membranes that are called plasma 

membranes. These allow the exchange of materials back and forth 

between the interior of the cell and its exterior materials. Osmosis and 

dialysis are two ways that such an exchange of materials occurs. 

   Osmosis is the movement of water though an osmotic membrane from 

an aqueous solution that is less concentrated to one that is more 

concentrated. 

   If we have two sugar solutions one has a strong concentration and the 

other has a weak concentration and the two solutions separated by 

semipermeable membrane, as shown: 

 

The two solutions try to be the same in concentration.  

Preventing osmosis from occurring applying pressure is needed to stop 

water movement from to place to another (osmotic pressure). The greater 

the number of particles, whether ions or molecules, in a solution, the 

greater it's osmotic pressure. 
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Suspensions 

  When some powdered clay is placed in water and strongly shaken, a 

suspension of clay in water will be produced. 

  This suspension will not be clear opaque upon standing, the clay will 

slowly settle. 

  When the suspension is poured into a funnel containing a piece of filter 

paper, only water passes through the filter paper, the clay doesn't of same 

medications, such as milk of magnesia, are administered as a suspension. 

Many bottles of medications state on the label shake before using. A mist 

is a suspension of liquid in a gas, water droplets suspension in air are one 

example of a mist. 

 

Colloids and colloidal Dispersions 

  The particles in a solution are the size of atoms and molecules (0.05-

0.25 nm). 

  Sometimes intermolecular attractions between molecules cause several 

hundred or thousand of them to cluster together. The size of these clusters 

range from 1-100 nm. Matter containing particles of this size is called a 

"Colloid". 

A uniform dispersion of a colloid in water is called a "Colloidal-

dispersion". A colloidal dispersion usually appears cloudy. The colloid in 

a colloidal dispersion is called the dispersed substance. Proteins form 

colloidal dispersion in water being colloidal so they can pass through a 

filter paper but no in membrane. Proteins present in blood stream cannot 

pass through the cell membranes and should remain in blood stream. 

Since the present of protein in the urine indicates damage to the 

membranes in the kidneys. 
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Solution Suspension Colloid 

Pass through a filter 

paper and membrane 

Don't pass through  

filter paper and 

membrane 

Pass through a filter 

paper but not through 

membrane 

 

Dialysis and Living Systems 

   Cell membranes that allow small molecules and ions to pass while 

holding back large molecules and colloidal particles are called "Dialyzing 

membranes". The selective passage of small molecules and ions in either 

direction by a dialyzing membrane is called "Dialysis". "Dialysis" differs 

from "Osmosis" in that osmotic membranes allow only solvent molecules 

to pass. 

  The kidneys are an example of organ in the body that uses dialysis to 

maintain the solute and electrolytes balance of the blood. 

   The main purpose of the kidneys is to clean the blood by removing the 

waste products of metabolism and control the concentrations of 

electrolytes, by allow blood cells and plasma proteins to pass.  A180L of 

blood are purified daily in adult (68Kg). 1 percent is eliminated as urine. 

 

 


