Separations Methods; Chemical and Physical Changes and Properties

OBJECTIVES:
13.  Discuss separation methods.

14. Classify change and properties as physical or chemical.

15. Describe how to recognize a chemical change.
16. Classify a property as qualitative or quantitative.

There are three main types of physical separation methods that can be used to separate the components of a mixture.

Distillation – a process that depends on the differences in the volatility (how readily substance become gases) of the components.  The components being separated must have very different boiling points.  A mixture is heated so that the volatile component vaporizes at the lowest temperature.  The vapour passes through a condenser (cooling tube), where it is condensed back into its liquid state.  

Filtration – used when a mixture consists of a solid and a liquid.  The mixture is poured onto a mesh, such as filter paper, which passes the liquid and leaves the solid behind.

Chromatography – a general name applied to a series of methods that employ a system with two phases of matter: a mobile phase (liquid or gas) and a stationary phase (solid).  The separation process occurs because the components of the mixture have different affinities for the two phases and thus move through the system at different rates.  A component with a high affinity for the mobile phase moves relatively quickly through the chromatographic system, whereas one with a high affinity for the solid phase moves more slowly.

Chemical Properties and Changes

Chemical properties are only observable during a chemical reaction.  They are those things that describe events which occur when two materials react with each other.  The chemical properties of an element are determined by the number of valence electrons it has.  For example, you might not know if sulfur is combustible unless you tried to burn it.  Things to ask yourself are: Was heat, light, sound, or some other form of energy generated?  Did a reaction take place at all (if not, the materials are non-reactive - which is a chemical property)?  Were gases formed?  Was it endothermic or exothermic?  

Chemical changes, or chemical reactions, are changes that result in the production of another substance with different properties. When you burn a log in a fireplace, you are carrying out a chemical reaction that releases carbon.  When you light your Bunsen burner in lab, you are carrying out a chemical reaction that produces water and carbon dioxide.  Common examples of chemical changes that you may be somewhat familiar with are: digestion, respiration, photosynthesis, burning, and decomposition.  One thing to remember is that an energy change always accompanies a chemical change - loss or gain of heat, light, or some other form of energy.

Signs of a Chemical Change

· Color Change

· Formation of a Precipitate

· Energy Change (Light or Heat – Exothermic and Endothermic)

· Odor Change

· Evolution of a Gas

· Very Hard to Reverse

Physical Properties and Changes

Physical properties depend only upon matter itself, the identity of the substance does not change.  They can be measured using physical senses.  Examples: color, mass, size, density, luster, odour, magnetic, melting point, boiling point, texture, shape.

Physical changes are those changes that do not result in the production of a new substance.  If you melt a block of ice, you still have H2O at the end of the change.  If you break a bottle, you still have glass.  Painting a piece of wood will not make it stop being wood.  Some common examples of physical changes are: melting, freezing, condensing, breaking, crushing, cutting, and bending.  Special types of physical changes where any object changes state, such as when water freezes or evaporates, are called changes of state.  

