Physical and Chemical Changes

A physical property is any aspect of an object or substance that can be measured or perceived without changing its identity.  Examples include:

Density
Color
Malleability

Conductivity
Freezing, melting and boiling point

A chemical property is any aspect of an object or substance that can only be observed by changing a substance's chemical identity. Examples include:

pH
Toxicity
Flammability

A physical change is a change in the physical body of a substance that does not change the identity of the substances involved. Examples of physical changes include:

1. Change of state (e.g., melting a solid, boiling water)

2. Creation or separation of a mixture.

3. Deforming a object (cutting, bending, stretching)

A chemical change is a change in a substance caused by a chemical reaction. A chemical change creates one or more news substances with the same mass as the original substance. One or more substances may be required to cause a chemical change.

The following can indicate that a chemical change took place, although this evidence is not conclusive:

1. Color change (e.g., rusting changes iron from silver to reddish-brown).

2.  Change in temperature or energy    

3.  Light, heat, or sound is given off.

4. Gasses formed, often appearing as bubbles.

Some expanded examples of physical and chemical changes:

1.  If a piece of paper is cut up into small pieces, it is still paper. The substance remains the same, only the shape has changed. If the same piece of paper is burned, the substance (matter) from which paper was made undergoes a chemical change, gains new properties, and looses old ones (becomes an absolutely new substance: ash). Burning is a chemical change called combustion.

2.  You dissolve sugar in water that would be a physical change because the water and sugar are still the same substances. However, if one baked a cake with flour, water, sugar, and other ingredients, new substances would appear. Chemical reactions occur in the baking process, and the changes are chemical changes.
