Gr 8 and 9 Chemistry notes for senior pre knowledge

1.
The Bigger Picture
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2.
Structure of atoms & the periodic table

Periodic table
· For school purposes, know the following names and symbols of elements:

The first 20 elements and Cr, Mn Fe, Co, Ni, Cu, Zn, Br, Ag, Sn, I, Ba Pt, Au, Hg, Pb, Ra, U.

· Each group (vertical) on the periodic tabel is assigned a charge.

· On your periodic table the group numbers are indicated in Roman numerals (I, II, III etc.).  Fill the charges are as follows …

Group I:  
+ 1

Group II:  
+ 2

Group III:  
+ 3

Group IV:  
+ 4 or – 4 (depending on the type of compound)

Group V:  
- 3

Group VI:  
- 2

Group VII:  
- 1

Group VIII:  
0 (This group is also called group 0)

Transition metals (between group 2 and 3):  many of them are +2, but we need to use Stock-notation to indicate the actual charge on the ion.  Roman numerals (I, II, III, IV) are used in brackets in the word form of the compound to show what the ionic charge on the metal ion is, 

Eg. 
iron(II)chloride – this means that you work with Fe2+ and Cl- , i.e. FeCl2.

Copper(I)sulfide – Cu2S (because the charge on Cu is +1 and the charge on S is -2.
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Mg+2   +   Cl-1 
MgCl2
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Al+3        +   O-2
 Al2O3

Reactions of acids with metals, metal oxide and metal carbonates

Reminder note: refer to previous notes

Metal     +    Acid                 salt    +    H2
Metal oxide     +    Acid                 salt    +    H2O

Metal carbonate    +    Acid                 salt    +    H2O   +    CO2
(and also remember:  Metal hydroxide     +    Acid                 salt    +    H2O)

Corrosion of iron

Corrosion means the disintegration of a material into its constituent atoms due to chemical reactions with its surroundings. In the most common use of the word, this means a loss of electrons of metals reacting with water and oxygen. Weakening of iron due to oxidation of the iron atoms is a well-known example of electrochemical corrosion. This is commonly known as rusting.  This type of damage typically produces an oxide,e.g.

                                     iron   +   oxygen              iron oxide


                                    magnesium    +   oxygen                 magnesium oxide

Rusting takes place quicker close to the sea, since the salty content of the air speeds the reaction up.

Test for gases:

Oxygen: When a glowing splint (piece of wood) is brought into contact with the gas, the splint will ignite (start to burn).

Hydrogen: When a flame is brought into contact with the gas the gas will explode with a popping sound.

Carbon dioxide: When the gas is bubbled through clear lime water [Ca(OH)2 ], the water will turn milky [formation of CaCO3].
Decomposition reactions

Decomposition of mercury oxide by heating

1.
Look at the diagram below and carry out the following steps.


Conclusion

· The mercury oxide decomposes or breaks down into two new substances.  The one is a shiny liquid called mercury.

· The other is the colourless gas oxygen that supports combustion and causes the glowing splinter to ignite or at least glow brighter.


mercury oxide                    mercury  +  oxygen

· The decomposition of mercury oxide shows us that some substances called compounds can be separated into two or more simpler substances during a chemical reaction.

· An element on the other hand cannot decompose into simpler substances.

· Note that the element oxygen exists in molecules of two atoms (diatomic molecule)
· Molecules can therefore be defined as two or more atoms that are chemically bonded together.

· If these atoms are the same type then it is an element, e.g. oxygen, chlorine, hydrogen, nitrogen.  If they are more than one type then it is a compound, e.g. carbon dioxide, calcium carbonate.

Decomposition of a substance using electricity 

Electrolysis of copper chloride
Copper chloride can decompose into two new substances. The substance at the positive electrode, which is a gas that smells like JIK, is chlorine. The other substance, which covers the negative electrode in a reddish brown layer, is copper.


copper chloride             copper  +  chlorine

The electrical energy (from the battery) caused the decomposition of the copper chloride to occur. Electrical energy is converted into chemical energy. Such a reaction is called electrolysis.

Electrolysis of water

Water decomposes into the two gases, oxygen and hydrogen.  Both gases are colourless.


                water              hydrogen gas   +   oxygen gas 

Conclusions:

· Twice as much hydrogen is produced than oxygen. This confirms that the formula for water is H20.
· Oxygen supports combustion and hence the glowing splinter ignites or at least glows brighter.

· Hydrogen explodes when ignited.  A relatively small amount in a test tube makes a popping sound.  A larger amount makes a loud bang.
More will follow……
MATTER





PURE SUBSTANCE





IMPURE SUBSTANCE


(mixtures)





ELEMENT


Simplest form of matter 


Cannot be broken down into a simpler substance by chemical means





COMPOUND


Formed when two or more elements are chemically bonded


Can be broken down into elements by decomposition chemical reactions








PERIODIC TABLE





METALS


good conductors of heat and electricity


malleable & ductile


Metallic lustre (iron, copper, zinc)








NON METALS


Insulators (poor conductors)


Solids are brittle (eg carbon, sulphur)


Gases (eg oxygen, nitrogen)


Liquids (eg bromine)
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