PHYSICAL DETERMINATION OF ORGANIC COMPOUNDS :

The Background Theory:- 
 
The physical determination of the organic compound gives a valuable clues about its nature and structure, and determines the criteria of its purity, such as Melting point, Boiling point ,Density, Optical Rotation, Surface tensions and conductivity. The most important ones are M. P. , B.P. and refractive index. 
Organic compounds, solids, liquids or gases , all possess a very different physical character than that of inorganic compounds. 
The inorganic compounds are ionic, and the force that holds the ions together is powerful. Thus a very energy is needed to overcome this powerful inter ionic force, to change its physical character from one state to another. While the organic compounds are non-ionic, in which the atoms are held to each other entirely by covalent bonds , forming crystals in which the structural units are molecules. these molecules are held together by an intermolecular force, which is very weak, compared to the ionic force. 
Thus they need much less energy to overcome this force, and changes its state from one to another. 

1- Melting point :- 

The particles in solid organic compounds are arranged orderly in a very regular and symmetrical way, due to the intermolecular forces that holds these particles together. Melting is the change from the highly ordered arrangement of these particles to the more random arrangement that characterizes a liquid state . it occurs when a temperature is reached at which thermal energy of the particles is great enough to overcome the intermolecular forces that holds these particles in position. such a temperature is known as Melting point .                                                    
 Melting point :( is the temperature at which the solid begins to change into liquid under a pressure of equilibrium between liquid and solid states) .                                                                                                   
 Pure organic compound melts at a definite and sharp temperature, within a small range, while impure organic compound melts at a lower temp. and within a higher range. i. e. does not melt at a sharp temperature .

	Purity compound  Range ±1oC melting point is very Sharpen(oC150-149)            
(149-152oC) Range ±3oC melting point is doesn't Sharpen(impurity compound)
Range :- ( is the time needed to change substance from solid to liquid state).                                                                                  
The M.P. may be determined by several methods either using an electrical apparatus, or using the capillary tube method which is the most common method for the beginner.
When the maxed of two substances; the melting point is decrease for each one .
Melting point based on such factors as :
1- The purity of substances 
2- Molecular weight (when it increase ; the melting point also increase ).
R-CH2-CH2-R ,  R-CH2-CH2-CH2-CH2-R  
3- Types of bonds 
A- Hydrogen bonds
O-H……:O ,  O-H…….:N ,  N-H…..:O
Hydrogen bonds in Carboxylic acid  > Alcohols  >  Amines
 




B- Ionic ponds : CH3COO-Na+
C- Covalent bonds
Carboxylic acid : R-COOH
Alcohol : R-OH
Amines : R-NH2
Aldehyde and Ketone :  R-CO-H , RCO-R
Hydrocarbons : R-H
4- Pressure : when increase it ; the melting point also increase  
 The  melting point measurement benefit :
1-  Identification of an Organic compounds 
2- for known an Organic compounds purity  
precautions :
1- Very small sample
2- dry sample 
3-The sample should be gradually heating 
4- put the eyes in vertical line for sample
EXPERIMENTAL PROCEDURE :-
1- prepare A capillary tube with 1 mm diameter and length 10 Cm 
2- closed one end of the capillary tube by benzene burner then refund cooling .
3- place 1mg of the sample in the capillary tube and click mild admit to dropping off the sample at the bottom of the capillary tube and must be no more than high sample in the tube on a 1 mm .
4- place the tube in the bottom of the electric instrument .
5- increase the temperature gradually until reaching the melting point .
6- melting point record at the start and the degree when melting is complete .

Caverage = 
 Determine the M.P. of the following :- 
Vanillin, benzoic acid , salicylic acid, citric acid, Benzoic acid and stearic acid in a pure state. Than prepare a mixture of Vanillin and benzoic acid and study the difference in the M.P. determination.

H .W 
[bookmark: _GoBack]Draw the curve represents the relationship between the change in temperature to the change in time for each half minute for Benzoic acid .gave the reasons between two curve ?
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