Separation Methods

· To separate substances you look for differences in the materials’ properties.

· To separate a mixture into a pure substance, you use a physical separation method.

· To separate a pure substance into elements and compounds, you use a chemical separation method.

Physical Separation Methods

A. Hand Separation

A mechanical mixture can often be separated by hand or by the use of a sieve or magnet.


Eg:  
picking the raisins out of Raisin Bran cereal



sieve fossilized dinosaur bone fragments from sand and gravel



magnets used to separate iron from a mixture

B. Filtration

Takes advantage of differing solubilities of substances.  

Eg:
Solution of salt water and sand.  Sand can be filtered out of this mixture.  The remining filtrate will be salt water.

C. Evaporation

Evaporates the liquid in a “solid-in-liquid” solution, leaving the solid.


Eg:  Evaporation of the water from salt water leaves behind the salt.

D. Solvent Extraction

i) Extraction of a solid from a mechanical mixture.

Eg:  
add water to a sand/sugar mixture to extract the sugar.

ii) Extraction of a dissolved liquid or solid from a liquid solution.

Eg:  
Solution of I2 (aq) + NaCl(aq).  Another solvent CCl4.


I2 is much more soluble in CCl4.

Then a separatory funnel can be used to extract the CCl4 and I2 solution due to differences in density of these two immiscible liquids (like oil and water, they do not mix).

E. Fractional Distillation

When a “liquid-in-liquid” solution is heated in a distillation setup, the liquid with the lowest boiling temperature boils first.  The vapour is cooled in the condenser and this resulting liquid is collected in the receiving vessel.

F. Paper Chromatography

Separates “solid-in-liquid” solutions containing two or more dissolved solids.  Separation of the mixture depends on the solid’s ability to stay absorbed onto the sheet and its tendency to dissolve in the solvent.

Try These:

1. A red-brown solution of bromine in water (density = 1.01 g/mL) is poured into a separatory funnel.  Trichloroethane (density = 1.34 g/mL) is added and the mixture shaken.  Afterwards, two liquid layers are seen in the funnel:  a clear layer of water and a reddish-orange layer of bromine in trichloroethane.  Which layer will be on the top?

2. How can you separate all the components in a mixture containing sand, iron fillings, water, gasoline?

