Chemistry 112

Lecture Notes 

Chapter 3

Classifying Compounds:

Elements are commonly classified as METALS and NONMETALS, therefore compounds are formed three combinations are possible: 


(1) metals- nonmetals: ionic compounds        eg.  NaCl


(2) nonmetal- nonmetal: molecular compounds        eg. SO3


(3) metal- metal: inter-molecular compounds            eg.  brass       CuZn

The properties of compounds can be used to classify compounds as ionic or molecular.

Diagnostic tests: a lab procedure conducted to identify or classify chemicals                                                                  

                          (appendix C page 595)

Important states of matter in chemical formulas:  
  s = solid








   l = liquid








  g = gas








aq = aqueous

Empirical definitions:

IONIC COMPOUNDS 


MOLECULAR COMPOUNDS

     -all solid at SATP



    -solid, liquid, and gases at SATP

     -solutions conduct electricity

    -solutions do not conduct electricity

In science, it is not uncommon for new evidence to conflict with widely known and accepted theories.  This does not create a problem but an opportunity to improve our understanding.  (Retract, Revise, Replace)
Example:   hydrogen citrate   (citric acid)        C3H4OH(COOH)3   

                   This is made up of nonmetals so you would predict a molecular compound 

                    but it conducts electricity, and may be ionic.  We need a revision…..a third

                    class of compounds called ACIDS

When acids are pure substances they resemble molecular compounds but when put into solutions, they conduct electricity, therefore acting ionic.

ACIDS







BASES
-are solid, liquid, or gases as pure compounds at SATP
      -makes red litmus paper 
-conducting aqueous solutions



        turn blue
-make blue litmus paper turn red

****Good summary  - table 3.1 and 3.2
Explaining Ionic Compounds 

There are four types of ionic compounds: 
Binary







Polyatomic







Multi-valent metals







Hydrates

(1) Binary – made up of monatomic ions.

The net electrical charge in a theoretical chemical formula must be ZERO

Na+     Cl-         NaCl     (+1)(-1) = 0

sodium chloride

Ca2+    Cl-         CaCl2    (+2) 2(-1) = 0
calcium chloride

Al3+     Cl-         AlCl3     (+3) 3(-1) = 0
aluminum chloride

Na+     S2-          Na2S     2(+1)(-2) = 0
sodium sulfide

Steps:  (a) predict the charges of the individual ions


(b) the sum of the positive and negative ion charges must become zero by

                  deciding how many of each ion is needed

Formula unit: smallest amount of a compound that has the composition given by

                     the chemical formula


Nomenclature:



Name the cation if full followed by the name of the anion, with its ending

                       changed to “ide”.

(2) Polyatomic – made up of one or more polyatomic ions.

(polyatomic ions: a cation or anion composed of a group of atoms with a net positive or negative charge)


The net ionic charge of the compound still must = zero


Example:  K+        CO32-                 K2CO3                     2(1+) (-2) = 0





       potassium chromate 





    NH4+     PO43-              (NH4)3PO4

    3(1+) (-3) = 0





       ammonium phosphate


Nomenclature:



Name similar to the binary compounds.  You do not have to change the 

                       ending of the anion.  Name each in full, the cation and the anion.  The

                       electrical charges of the polyatomic ions can be found on the back cover of

                       the Nelson text.

(3) Multi-valent metals: metals that form more than one ion, each with its own particular

                                     electrical charge.


Example-  iron ions  Fe2+                    FeO      (2+) (2+) = 0




         Fe3+

Fe2O3     2(3+) 3(2-) = 0


The electrical charges can be found on the periodic table. (transitional metals)


Nomenclature:



iron oxide    (FeO  or  Fe2O3)  two different compounds



You must indicated in the written name the multi-valent metal’s charge

                        being used in the particular compound with a Roman Numeral.


Example:  FeO       iron (II) oxide



     Fe2O3    iron (III) oxide

(4) Hydrates – compounds that decompose at relatively low temperatures to produce

                        water and an associated compound, usually ionic.  Water is loosely held by

                        the ionic compound and when it is removed the substance is referred to as

                        anhydrous.


Example:  CuSO4 *  5H2O   Water is electronically neutral.



    (2+)(2-)


Nomenclature:



There are two common systems.  You must know the set prefixes in the

                        chapter for numbers 1-10.



CuSO4 *  5H2O      copper (II) sulfate pentahydrate





        copper (II) sulfate –5- water

Chemical Names and Formulas of Molecular Compounds

Science communication must be international, logical, precise, and simple.  Some may still stick with the traditional naming system.  You should be aware of both traditional and IUPAC nomenclature.

The molecular compounds use a different theory than ionic compounds.  Nonmetal atoms share electrons rather than transfer them, therefore holding the atoms in groups called molecules.

Molecular formula- indicates the type of atoms and the amount of each atom in a molecule.

The nonmetals still want stability but they possess covalent bonds.

Two types:

(1) molecular elements-

Usually nonmetals are diatomic molecules.  They prefer not to “hang out” alone and will have a buddy of the same type with them.  There are 7 diatomic elements; H2, N2, O2, Cl2, Br2, F2, I2.  The “gens” elements.

There are three special polyatomic elements: O3 (ozone), S8 (octasulfur), and P4 (phosphorous)

(2) molecular compounds – 

Binary compound that contain two nonmetal elements and are named using Greek numerical prefixes. (See text page 111 for prefixes)

C + S8      CS2

carbon disulfide

NOTE:  The ending of 









           
   first element 

N2 + O2   N2O

dinitrogen oxide


   does not 










   change but 

P4 +  O2    P4O10

tetraphosphorous decaoxide

   second one 










   changes to










    “ide”

****** There is a table on page 116 (table 3.6) that has a few examples of non-binary   

             molecular compounds.  These should be memorized


Hydrogen compounds – do not use the prefix system





-they are an exception to the rule





-H is both a cation and an anion

ACIDS AND BASES

Naming and writing chemical formulas:


Acids- solutions that make blue litmus paper turn red.  They are hydrogen 

 compounds.  The Hydrogen appears first in the formula

Example:  HCl,  H2SO4,  H3PO4,  


Bases- aqueous solutions of ionic hydroxides which make red litmus blue.

Example:  NaOH  
  aqueous sodium hydroxide


     Ba(OH)2  
aqueous barium hydroxide

