Unit 3: Basic Chemistry
Content Outline: Chemical  Reactions (3.4)

I. Types of Chemical Reactions 
A. Synthesis – Direct combination of elements 
1. Element/compound + element/compound  One compound
2. A + B  AB
3. 2Mg +O2  2MgO
B. Decomposition – Breakdown of a compound
1. One Compound  Element/compound + element/compound
2. AB  A + B
3. CuCO3  CuO + 02
C. Single Replacement – the more reactive element replaces the least reactive in a compound.
1. Element + compound  Compound + element
2. A + BC  AC + B
3. Cu + Fe(NO3)2  Cu(NO3)2 + Fe
D. Double Replacement – Exchange of ions on each compound
1. Compound + Compound  Compound + Compound
2. AB + CD  AD + CB
3. HCl + NaOH  NaCl + H2O
E. Combustion – A combustion reaction is when oxygen combines with another compound to form water and carbon dioxide. These reactions are exothermic, meaning they produce heat.
1. Element + Oxygen  water + carbon dioxide
2. C10H8 + 12 O2 ---> 10 CO2 + 4 H2O 

II. Exothermic Reactions - the word describes a process that releases energy in the form of heat. Forming a chemical bond releases energy and therefore is an exothermic process. Exothermic reactions usually feel hot because it is giving heat to you. 

III. Endothermic Reactions - a process or reaction that absorbs energy in the form of heat. Breaking a chemical bond requires energy and therefore is Endothermic. Endothermic reactions usually feel cold because it is taking heat away from you.
Examples of Endothermic and Exothermic Processes and Reactions
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Exothermic proces:

Endothermic processes

making ice cubes

melting ice cubes

formation of snow in clouds

‘conversion of frost to water vapor

condensation of rain from water vapor

‘evaporation of water

a candle flame

forming a cation from an atom in the gas
phase

mixing sodium suffite and bleach

baking bread

rusting iron

cooking an egg

burning sugar

producing sugar by photosynthesis.

forming ion pairs

separating ion pairs

Combining atoms to make a molecule in
the gas phase

spliting a gas molecule apart

mixing water and strong acids

mixing water and ammonium itrate

mixing water with an anhydrous salt

making an anhydrous salt from a hydrate

crystallizing liquid salts (as in sodium
‘acetate in chemical handwarmers)

melting solid salts

nuclear fission

reaction of barium hydroxide octahydrate
crystals with dry ammonium chioride

mixing water with calcium chioride

reaction of thionyl chioride (SOCI,) with
cobalt(l) sufate heptahydrate
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