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SC 117  Chemical Formulas and Bonds





Atoms of different elements combine to form compounds.  In some cases, as between atoms of non-metals, the atoms share their valence electrons and form uncharged or neutral groups called molecules.  In other cases, as between metals and non-metals, valence electrons are transferred from atoms of one element (metals) to atoms of another element (non-metals).  The atoms that lose the negatively charged electrons (metals) end up as positively-charged ions; the atoms that gain the negatively charged electrons become negatively-charged ions.  The attraction between the positive and negative charges holds the ions in a three-dimensional grid called an ionic compound.





Chemical formulas are abbreviations that give the number of atoms of each element in a molecule or the ratio of the number of atoms of each element in an ionic compound.  Symbols are used to give the element.  Subscripts are used to give the number of atoms.  For instance, the chemical formula for carbon dioxide is CO2.  The C stands for carbon, the 0 stands for oxygen, and the subscript 2 gives the number of oxygen atoms (2) in one molecule of carbon dioxide.  There is no subscript for C because there is only one carbon atom per molecule.  It is easier to just omit the subscript 1.





With the help of your instructor and the Periodic Table, interpret the chemical formulas below.  1) First tell how many total atoms, and 2) circle whether the bonding is ionic or covalent.  Then based on the bonding, determine if valence electrons are shared or transferred for use in the last part.  Draw the valence electrons for each element, and circle electrons that are shared between atoms, or draw arrows to show electrons that are transferred.  If there are no bonds, write “no bonds” by the formula.








NH3 (ammonia)			H	N	H


# atoms	  			H


Ionic (transferred) / Covalent (shared)





He (as in balloons)			He


# atoms	  


Ionic (transferred) / Covalent (shared)





	H	H


C2H5OH (alcohol for drinking)	H	C	C	O	H


# atoms	  	H	H


Ionic (transferred) / Covalent (shared)








		H	H	H


C3H7OH (alcohol for rubbing)	H	C	C	C	O	H


# atoms	  	H	H	H


Ionic (transferred) / Covalent (shared)











H2S (toxic gas which gives rotten eggs their smell)	S	H


# atoms	  	H


Ionic (transferred) / Covalent (shared)








NaCl (table salt)	Cl	Na	


# atoms	  	


 Ionic (transferred) / Covalent (shared)











CaO (quick lime)	O	Ca


# atoms	  


Ionic (transferred) / Covalent (shared)





	


CuS (copper ore)	S	Cu


# atoms	  


Ionic (transferred) / Covalent (shared)





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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