Crystallization 

A crystal is a solid in which the atoms are arranged in a three dimensional pattern.  Crystals contain valuable knowledge in that they have their own unique physical properties that reflects its structure chemical composition, and the nature of bonding among its atoms.  Crystallization is a very common procedure used in the laboratory for the purpose of separating solid materials in purified forms from a solution or liquid mixture.  Reasons for crystallization include:


(  concentration of a liquid solution


(  purification of a chemical species (as in this ISU)


(  to achieve a change in physical properties


(  separation of a chemical species from a mixture  

No matter which process is used, patience is greatly required.

Crystallization Process:


It is generally best to purify the solution as much as possible before attempting the crystallization process since impurities generally impede crystallization (eg. By precipitation or filtering).  After it has been purged of impurities, the solution can be crystallized by one of the following methods:   


(  evaporative concentration (used in this ISU)

(  reduction of solubility by adding an unfavoured solvent


(  cooling


(  or other modification which can be improvised according to the circumstances


Common solvents used in this process are water, methanol, ethanol, acetic acid, acetone.  These five compounds are powerful solvents due to their polarity which is used to dissolve polar substances, following the chemists’ rule that “like dissolves like” (Van Hook, p. 193).  The addition of water usually reduces the solubility of alcohols resulting in solvent pairs of:  Methanol-water or ethanol-water.  Crystal growth frequently starts at the wall of the container, at  the surface of a liquid or at a liquid-liquid boundary.    The ability of a substance to crystallize “depends on its shape and size of its molecules or ions and on the magnitude and kind of lattice forces”(Van Hook, p. 442).  Some favoured circumstances are:


(  the presence of high, permanent dipole moments

(  spherical molecules which require little arrangement to form a lattice versus long shaped molecules 


(  possessing a low molecular weight as difficulty increases as weight increases

                                                                                                   (Van Hook, p. 442)

Note that when attempting to crystallize a compound by cooling or evaporation, the solution may become 
“saturated with respect to other solutes and separate as gum, oil, or amorphous solid and contaminated the crystals”(Van Hook, p. 396).  Such contamination is common as may necessitate further crystallization.


Re-crystallization refers to the “melting, dissolution, or vaporization of an already crystalline compound to control the shape or size of the crystal or to separate it from other compound”. (Van Hook, p.396)  Re-crystallization may be performed many times until the desired purity is attained.

                                                                       (Rousseau, p.727-28)(Van Hook, p. 192-556)
Crystallization and Recrystallization route:    Fig. 9

                                                                                               (Van Hook, p. 486)
