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Chemical Reactions





In chemical reactions, bonds that connect atoms are broken the atoms rearrange, and new bonds between different atoms are formed.  For example, when hydrogen reacts with oxygen to form water, bonds holding two hydrogen atoms together are broken, bonds holding two oxygen atoms together are broken, two hydrogen atoms move toward one oxygen atom, and new bonds between hydrogen and oxygen atoms are formed.  


hydrogen     oxygen     �¨       water


Although atoms are rearranged and form different bonds in chemical reactions, the number of atoms of each element stays the same.  In the example above, there are four hydrogen atoms before and after the reaction and two oxygen atoms before and after the reaction.





Chemical Equations





The abbreviations, or “recipes”, for chemical reactions are called chemical equations.  The chemical equation for the reaction of hydrogen and oxygen to form water is:


2 H2           +    O2     ?    2   H2O


hydrogen     oxygen            water


In order to interpret this chemical equation and others, you must know that 


Formulas for the starting substances that will react together are to the left of the arrow, and are called reactants.  Reactants contain bonds that will be broken during the reaction.





A plus (+) sign separates formulas for each different reactant (ingredient).





Formulas for substances formed during the reaction, called products, are located to the right of the arrow.  Products will contain newly formed bonds.





The number in front of a formula, called the coefficient tells how many of those molecules are needed (or formed) during the reaction.  This is the part that is similar to a recipe.  In a recipe, the coefficient would tells the number of “cups” of flour and cups of sugar to make a cake.  Here the equation tells how many “moles”, which is the chemistry equivalent of cups, for each ingredient.  Providing the correct coefficient is called balancing the equation, and it lets the law of conservation of matter be accurately represented in the chemical equation





With the help of your instructor, interpret and balance the chemical equations.





     N2    +	  H2		?                               NH3


  Nitrogen      plus	  hydrogen	yields	ammonia














CH4                +	02	?    C02           +                   H2O


methane	oxygen		carbon dioxide                       water





C2H2               +	   H2	?                             C2H6


acetylene	hydrogen		ethane











                                                light


C02             +	  H2O        ?        C6H12O6	     +             O2


carbon	water	              simple sugar               oxygen	


dioxide











                     yeast


C6H12O6       ?	            C02          +                C2H5OH	


Simple sugar	carbon dioxide                            alcohol (for drinking)








Scientists do a lot more things with chemical formulas and chemical equations.  But the objective of these exercises (and this course) is to ensure that you understand what formulas and equations are when you read them in SC 118, in the newspaper, or on a label.
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