Chapter 1 – Section 3 – Lecture Notes  … “Chemical Properties?”
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After a piece of wood has been burned, physical properties alone canNOT
 describe what happened to it.
Chemical Properties

· If matter can change into NEW matter that has DIFFERENT properties, we know the original matter has “chemical properties.”


· Examples:

1. Flammability: ability of a substance to burn
(Wood can burn and turn into ash and smoke.  Once it’s burned, a chemical CHANGE has occurred.)


2. Reactivity: ability of 2+ substances to combine and form NEW substances


(Iron is reactive with oxygen – causing rust.)


Comparing Physical and Chemical Properties

· Physical properties are easy to observe without changing the substance’s identity.

· Chemical properties are difficult to observe.
· Wood is always flammable but you can only observe this chemical property when the wood is burning.  Once it’s burned, it has changed its identity into something else (ash).

Physical Property


Chemical Property

A bent iron nail is still a nail.
An iron nail has the chemical property reactivity with oxygen you can’t see that it has this chemical property, though, UNTIL it has rusted.
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Characteristic Properties
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· Can be either physical properties (e.g. state, ductile, soluble, yellow) OR chemical properties (e.g. reactivity or flammability)

· It doesn’t matter how big the size of the sample of matter is, characteristic properties are ALWAYS THE SAME.

· They are the most useful in identifying a substance.   (Remember asking about characteristic properties are the best for playing the game “20 Questions.”)

Chemical Changes and New Substances

· Chemical PROPERTIES describe which chemical changes are possible.
· Chemical CHANGES describe the process when a substance actuall changes into something different.  New substances with different properties are formed.
· You learn about chemical properties of a substance by looking at the chemical changes that take place.

Example of Chemical Changes:
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       Alka Seltzer            Rocket Blast         Green Copper
What Happens During a Chemical Change?
· Cake ingredients chemically change to form a substance with 
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different properties.

                  
Signs of Chemical Changes

· Sour Milk – smell odor

· Alka Seltzer – see and hear foaming bubbles

· Rocket Blast – feel heat and see light

· Green Statue of Liberty- see orange-brown copper turn green

· Baked Cake – smell and see cake baking (batter rising and air 
                        pockets inside cake made by gas bubbles)
Matter and Chemical Changes

· Because the identity HAS been changed in a substance that went through a chemical change, most chemical changes cannot be reversed.

· You cannot UNBAKE a cake.

· Some chemical changes CAN be reversed, though.  


· Example: ELECTROLYSIS = Water formed during a rocket blast could be split into hydrogen and oxygen by using an electric current.
Physical Versus Chemical Changes

· COMPOSITION of an object is the type of matter that makes the object and the way the matter is arranged in the object.

· Ask yourself “Did the composition of the substance change?” when you’re trying to decide if a physical OR chemical change has happened.
· PHYSICAL CHANGE = identity remains the same


· CHEMICAL CHANGE = composition as changed

A Change in Composition


· PHYSICAL CHANGES do not change she composition of the substance.

· Water (H20) is made up of 2 Hydrogen atoms and 1 Oxygen atom.

· It does not matter what state the water is in (liquid, solid, or gas), the composition (2 Hydrogen atoms and 1 Oxygen atom) des not change.

· CHEMICAL CHANGES do change the composition of the substance.

· Water (H20) can be broken down into separate Hydrogen and Oxygen gases through the process call electrolysis.  The composition has been changed during this chemical change (the new substances are H and O instead of the molecule H20).
Reversing Changes

· PHYSICAL CHANGES are easy to reverse.
· When an ice cube melts, put it back in the freezer to change it back to a solid.  It remains H20.

· CHEMICAL CHANGES are not easily reversed.  (Most are impossible to reverse.)

· Chemical changes happen when fireworks explode.  It would be impossible to reverse those chemical changes because the composition of the substances that were packed in the firework canister has been changed.














