Indirect Gravimetric Determination

Discussion

The purpose of this experiment is to indirectly determine the percent composition of a hydrate by taking advantage of its chemical properties. Hydrates are inorganic (although sometimes organic) salts which contain a specific number of water molecules that are incorporated into the solid state structure of the compound. 

Examples are: magnesium sulfate heptahydrate (epsom salts) and sodium carbonate decahydrate (washing soda). The formulas for these substances are MgSO4 · 7 H2O and Na2CO3 · 10 H2O. 

Because the water molecules are loosely bound to the compound and do not form a chemical bond, hydrates can normally be decomposed into the anhydrous salt and water by gentle heating. By analyzing the water loss from the decomposition of a hydrate, the percent composition of a two component mixture will be determined indirectly.

As usual, be sure to adhere to the safety precautions given by your instructor.

Procedure

Heat a crucible with lid placed ajar for approximately 5 minutes.  Mass the crucible and its cover and record in a data table. Place about 2 grams of the hydrate in the crucible and record the mass of the crucible, cover and hydrated salt. Gently heat the crucible and its contents for about 10 minutes. During the last minute of heating remove the cover so that any moisture which has collected on the underside of the cover can evaporate. When the crucible has cooled determine the mass of the crucible, cover, and contents.

Replace the cover and heat the crucible for five more minutes removing the cover during the last minute of heating as you did above. Cool and determine the mass of the crucible, cover, and contents. This last mass should agree with the previous mass to within plus or minus 0.005 grams. If it does not repeat this heating until a constant mass is reached. This is called heating to a constant mass and is the only way of insuring that the reaction is complete.

